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COLLINS. PBINTEE. 



PREFACE 



TO THE 

AMERICAN EDITION. 



The high position universally accorded to Holmes's " System of Sur- 
gery" has rendered it very desirable that this work, containing in itself 
a vast store of the learning and experience of some of Great Britain's 
best surgeons, should be made more available to the profession in this 
country ; and that the new material accumulated on both sides of the 
Atlantic, in the ten years which have elapsed since its publication, 
should be incorporated with it. 

Under these circumstances, the present Publishers desired to place the 
work of preparing a new edition in my hands. Accepting the task, 
not without much, diffidence, I was glad to find that the undertaking 
met with almost unanimous approval, and to secure, for the editing of 
special articles, the co-operation of men whose names are a sufficient 
guarantee of the able and faithful discharge of that duty. 

The text of the last English edition has been reproduced, unaltered 
and unabridged, with two exceptions to be presently noted ; the com- 
ments or additions of the Editors having been simply interpolated, 
inclosed in brackets. The exceptions were : the article on Diseases of 
the Skin, and that on Affections of the Absorbent System. Upon 
careful examination, it was found that a great portion of the former, 
and the whole of the latter, could scarcely be dealt with satisfactorily 
by any process of editing, and it was therefore resolved to have them 
re-written by competent hands. 

Some changes of arrangement have been made, the subjects being 
grouped more conveniently than in the English edition, and the mate- 
rial has been divided into three volumes instead of five. A few words 
may perhaps be appropriately said in explanation of the new arrange- 
ment adppted: Yolume I. will contain subjects belonging to general 
surgery and injuries of regions. In Yolume II., and the first part of 
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Volume III., will be found the diseases of the various systems and 
organs, and the concluding portion will be devoted again to general 
practical matters — operative and minor surgery, gunshot wounds, hos- 
pitals, and some topics not readily classified. It is believed that an 
examination of the plan thus briefly sketched will show it to be not 
only philosophical but extremely simple and convenient. One special 
advantage of this rearrangement is, that it admits of general titles on 
the back of each volume, by means of which the place of any subject 
will be at once indicated. Moreover, with a copious index at the end 
of each volume, and a more general one at the conclusion of the whole 
work, the reader will find the labor of reference to any special point 
greatly facilitated, and the practical value of the book proportionately 
increased. The appendix to the article on Inflammation, which in the 
original was unavoidably placed nearly at the end of the whole book, 
has been added to the article itself in the first volume. 

"With regard to Anaesthetics, it is well known that in England chloro- 
form has been, at least until within a few years past, much more 
generally used than in this country, where the majority of surgeons 
have preferred sulphuric ether, on account of its greater safety. It 
has not been thought needful to note this everywhere through the book 
when chloroform is mentioned, but the reader will probably make the 
substitution or not, according to his individual views on the subject. 
The original article on anaesthetics has been allowed to stand, but with 
an appendix from the pen of Dr. J. 0. Reeve, of Dayton, Ohio, well 
known as an authority in this matter. 

The illustrations of the original work have been almost without ex- 
ception reproduced, and a very large number have been added. The 
aim of the Publishers has been to omit no available aid of this kind 
which could increase the value of the text. 

As of necessity, the amount of material inserted by the Editors will 
be found to vary greatly in the different articles. Some were, upon 
careful revision, found to be wholly up to the present time, and in entire 
accord with the views and practice of American Surgeons. Others, 
from the nature of their subjects, required copious annotation. My 
earnest effort, as the Editor-in-chief, has been to adapt the work, as 
thoroughly as possible, to the wants of the reading and practising sur- 
geons of this country. 

JOHN" H. PACKARD. 
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TO THE 



SECOND ENGLISH EDITION 



The second edition of this work will not be found to differ essentially 
in plan and arrangement from the first. Some changes have been made 
in the order in which the essays are placed, and the matter of each essay 
has been revised, so as to bring the work as far as possible up to the 
latest time, both in authorized teaching and practice ; but the work re- 
mains in the main unchanged. The want of illustrations has been felt 
as a practical hindrance to its usefulness, and this want the Publishers, 
at the instance of the Editor, have determined to supply, as far as it 
could be done, without unduly increasing the cost of the book. The 
aim of the Editor and Contributors has been to supply illustrations which 
would be of real service, either in making the text intelligible, or in as- 
sisting the diagnosis of disease. 

On one important subject a deviation from the natural arrangement 
has been found necessary : viz., the Pathology of Inflammation. The 
recent researches of Colmheim and others have thrown so much doubt 
upon the accepted theories on this matter, and these researches were 
published so near to the time when the essay on Inflammation was re- 
quired for the press, that it became necessary either to delay the publica- 
tion of the whole until reasonable time' had been given to test these 
authors' statements, or to postpone the pathological section of the essay 
on Inflammation until the completion of the work. Eor many reasons, 
the latter course seemed preferable ; but it entails the inconvenience that 
the chapter on Inflammation will be found to be contained partly in the 
first volume and partly in the fifth. 

In conclusion, the Editor has only to acknowledge gratefully, the 
favor with which the original work has been received, and to hope that 
this re-issue of it may deserve and obtain an equally favorable reception. 

T. HOLMES. 
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The object of this book is to unite into a complete system the opinions 
and experience of many men, most of them Hospital Surgeons in London, 
and most of them writing on subjects of their own choice. As each 
subject must be treated with something of the completeness of a mono- 
graph, the work must necessarily be voluminous ; but both Contributors 
and Editor have done their best to present each essay in as moderate a 
compass as the topic would allow. Where so many men unite in writing 
on parts of one great subject, it is hardly possible to avoid some differ- 
ences of opinion ; but none of much importance will, it is hoped, be de- 
tected in the following pages, and certainly none which can destroy the 
uniformity of the teaching. 

The arrangement adopted in this work is as follows : — 

I. The diseases which affect the whole system are first described, and 
this part comprises the essays ending with that on Cancer. 

II. The next part treats of injuries which either involve the whole 
or a large part of the body, or which may be met with in any region. 
This extends to the end of the essay on Gunshot "Wounds, in the second 
volume. These two parts comprise the whole subject of Surgical Pa- 
thology. 

III. The various local injuries are next described ; and in this part the 
anatomical order has been followed, the body having been divided into 
eight regions — the Head, Face, Neck, Thorax, Back, Pelvis, Upper and 
Lower Extremity. By this plan it was thought that the injuries which 
affect the same parts, and which in practice have to be diagnosed from 
each other, would be brought into the same part of the book and under 
the treatment of the same author. 

IV. The principles of operative and minor Surgery, and of the em- 
ployment of anaesthetics, follow the essays on local injuries. 

Y. The next part comprises the surgical diseases of the various organs 
of the body. These have been arranged according to the function of the 
parts affected : as diseases of the organs of special sense — the Eye, Ear, 
(vi) 
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and Nose ; of the organs of locomotion — the Bones, Joints, Muscles, 
Tendons, and their Sheaths, etc. 

VI. An Appendix completes the work, comprising the Principles of 
Surgical Diagnosis, of the Surgical Pathology and Treatment of Chil- 
dren's Diseases, the Construction and Management of Hospitals, and 
various miscellaneous matters which it was found difficult to bring 
under any of the previous heads. 

This arrangement has been chosen, not as being free from objections, 
but as the best which suggested itself.- The principal objection, perhaps, 
is the difficulty of separating the direct effects of injury from those dis- 
eases which frequently result from injury ; but it is hoped that it will be 
found to have the merit of being intelligible, and of not making unne- 
cessary artificial separations between things nearly connected in practice. 

Any difficulty which may be found in discovering the place of any 
subject will be met by the analytical Tables of Contents at the head of 
each volume, and the copious Index at the end of the work. 

For the plan of the work the Editor must be held responsible ; the 
opinions expressed in each separate essay rest upon the authority of the 
writer, whose name is signed to it. 

The Editor must express his deep sense of the honor done him in 
selecting him for the important task of preparing this book and seeing 
it through the press. He has endeavored to discharge his difficult duties 
to the best of his ability ; had it not been for the unfailing courtesy and 
willing co-operation which he has experienced from all the Contributors, 
it would have been impossible to perform them at all ; nor could the 
scheme have ever been realized but for the energy and liberality of the 
Messrs. Parker. The Editor, as well as all connected with it, have to 
lament, in the premature death of Mr. Parker, Junior; one who was 
warmly interested in the success of this undertaking, whose friendship 
the Editor was happy enough, to form in consequence of their common 
connection with it, and from whom he constantly received valuable ad- 
vice and encouragement. 

T. HOLMES. 
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PART I. 

GENERAL PATHOLOGY. 



INFLAMMATION. 

By John Simon, Esq., F.R.S., and J. Burdon-Sanderson, Esq.,M.D.,F.R.S, 
Bevised by J. Henry C. Simes, M.D. 



The purpose of the present article is 
to consider generally the Pathology and 
Treatment of Inflammation. 

In those sections of the work which re- 
fer to diseases and injuries of particular 
organs, there will be better opportunity 
for discussing how far this or that organ, 
when inflamed, gives distinctive charac- 
ters to the inflammation affecting it, or 
requires that such inflammation should be 
treated by peculiar means. In the present 
essay, therefore, such "local specialities" 
of the subject will be but lightly touched 
upon ; only so far, indeed, as may be ne- 
cessary to illustrate general statements, 
or to render them correct and complete. 
Thus, for instance, the student who wishes 
to learn all that may practically aid him 
with reference to the diagnosis or treat- 
ment of ophthalmia or of synovitis will 
refer to those after-pages in which dis- 
eases OF THE EYE and DISEASES OF THE 
joints are considered. Likewise what 
relates to "specific varieties" of inflam- 
mation may be more advantageously stu- 
died in the sections which are devoted to 
syphilis, scrofula, carbuncle, ery- 
sipelas, and other like subjects. Even the 
so-called " terminations" of inflammation 
will not be exhaustively considered in this 
general article ; for many of the facts 
connected with them can, at least for 
practical purposes, be more conveniently 
classed under such special heads as those 

Of ABSCESS, ULCER, and GANGRENE. 

Notwithstanding these limitations, the 
present subject is of large scope and of 
equally large importance. To the student 
whose acquaintance with it is first begin- 



ning, it seems to branch almost through- 
out the whole subject-matter of surgery. 
Nor does a more critical inquiry tend very 
greatly to abate this first impression. 
For among the infinite varieties of surgi- 
cal casualty and disease, singularly few 
are the cases which do not at some mo- 
ment of their course — either in their origin, 
or iu their complications, or in their treat- 
ment, involve an appeal to those laws of 
textural irritability which govern the phe- 
nomena of inflammation. And it is no 
exaggeration to say, that rational surgery 
depends more upon a knowledge of the 
inflammatory process than upon all other 
pathological knowledge put together. 

Etymology. — The word "inflamma- 
tion" is a very old one. That burnt or 
wounded external parts are apt to become , 
hot, red, painful, and swollen, must have 
been among the first observations of man- 
kind. The increased heat of the injured 
part, or the sufferer's feeling of increased 
heat in it, seems especially to have fixed 
popular attention ; and thus, however far 
back in time we trace the nomenclature 
of disease, always we find that such words 
as our " inflammation"— deriv. flamwo, 
fxiyfia, $%£yuv — words which denote the 
physical fact of having been set on fire, have 
been used with regard to textures of the 
living body, in order to express that pecu- 
liar morbid change which external injury 
excites in them. 1 

1 Every one who reads the German lan- 
gnage will recognize that the above statement 
applies to it (in respect of its word Entziin- 
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But such words have not, in their ap- 
plication, been restricted to the results of 
local injury. So far back as medical liter- 
ature extends, they have embraced cases, 
both of external and of internal affection, 
where like phenomena arise independently 
of exterior lesion. The earliest observers 
of gout, carbuncle, or erysipelas, must 
have seen exterior parts of the body be- 
coming hot, swollen, red, and painful, 
though with no ostensible injury, me- 
chanical or chemical, from without ; and 
conclusions which were formed as to ex- 
ternal diseases would soon extend them- 
selves to whatever seemed kindred in the 
symptomatology of internal organs. To 
us, with present knowledge, these infer- 
ences seem obvious. Yet it is not a trifle 
that the important generalization which 
is implied in our present use of the word 
k ' inflammation" had been made so many 
centuries ago. Observers had already 
mastered one veiy great lesson in patho- 
logy. They had learnt to recognize the 
morbid action irrespectively of its site or 
cause. They had learnt to see in inflam- 
mation a definite state of disease which 
various causes might produce, and into 
which any organ might be brought ; but 
which, however caused, or wherever ex- 
isting, was to be considered as substanti- 
ally the same. 



I. Description of the Inflamma- 
tory Process and of its Symptoms 

and Causes. 

A. THE PROCESS.' 

The author who engages to give infor- 
mation to others on any subject with 

dung) and generally to the languages having 
nearest affinity with German, as much as to 
the Greek and its derivatives. And the fol- 
lowing memorandum, for which the writer is 
indebted to the kindness and learning of Mr. 
Charles Rieu of the British Museum, shows 
the same thought to have been at work in 
other languages: "I find that the Arabic 
equivalents of ' inflammation' in its medical 

sense are 't^^i Utihdb (literally a blazing- 

up), and also xAa. hardrah and Za.s>j sak- 
fiannh, which both mean heat. In Sanscrit I 
find <«T^ ddha (burning), ^T^sHf jwdld 
(flame), ^X^T tdpa (heat), with its com- 
pounds upatdpa and santapa (internal or gene- 
ral heat). My learned friend Mr. Zedner 
tells me that the best Hebrew equivalent is 
nmp kadakhat (kindling, burning), which is 
especially applied to the burning of the 
fever." 

1 [This essay, by Dr. Sanderson, has been 
transferred from Vol. V. of the last English 
edition.] 



which he is supposed to be conversant, 
takes upon himself a serious responsi- 
bility. His first duty is to place his read- 
ers in complete possession of all the facts 
relating to the subject, which have been 
accepted by scientific men up to the time 
at which he writes, including in his state- 
ment such collateral information as is 
necessary for correctly judging of the 
grounds of their acceptance. But in ad- 
dition to this primary obligation the reader 
has a right to expect that he will not be 
presented with a mere narrative of uncon- 
nected observations which he must him- 
self arrange and apply to the solution of 
the questions at issue, but that the work 
of comparison and analysis shall be done 
for him, and those conclusions stated in 
clear language which have the best claim 
to be incorporated in the ever-changing 
body of scientific doctrine. 

In the preparation of the following essay 
on the process of inflammation, I have 
made it my object to fulfil both these ob- 
ligations without going beyond them, 
deeming that by doing so I should be 
most likely to make my performance of 
practical use. I have striven, above all, 
to be cautious in the selection and state- 
ment of facts, remembering how often 
misstatements, which find their way into 
the writings of those who assume to teach, 
are apt to retain their place long after the 
sources whence they were derived have 
been forgotten. 

I have myself repeated most of the ob- 
servations and experiments to which I 
have referred. I have done so, however, 
not so much in the hope of adding to them 
or correcting them, as for the purpose of 
making myself conversant with the meth- 
ods and results. 

It is hard to have to acknowledge that 
during the last ten years no research of 
any importance relating to the questions 
which will occupy us in the following 
pages has appeared in this country. The 
fact that we have to submit to receive in- 
struction at the hands of German patholo- 
gists, instead of meeting them on equal 
terms, unwelcome as it is, is very easy to 
account for. In the present position of 
pathology, the methods which in times 
past have been employed with such sig- 
nal success in this country are exhausted. 
Although it would be a great mistake to 
say that all that can be learnt by the 
rough investigations which can be made 
in the ipost-mortcm theatre is already 
known, yet it cannot be doubted that for 
some years past every important advance 
in the science of disease has been accom- 
plished, not by the collection of isolated 
observations, but by the same methods of 
systematic experimental research which 
are employed in physics and chemistry. 
The Pathological Institutes of Vienna 
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and Berlin have no counterparts in Great 
Britain. The want of them is not only 
disadvantageous, but fatal to progress — 
partly because they are necessary for the 
effectual carrying out of experimental in- 
quiries, partly because, without them, 
that education in the methods of exact 
research b} r which alone a real pathologist 
can be produced is impossible. 

Introduction. — By the "process of 
inflammation," I understand the succes- 
sion of changes which occurs in a living 
tissue when it is injured, provided that 
the injury is not of such degree as at once 
to destroy its structure and vitality. 
With reference to their origin, all inflam- 
mations may be comprised in two classes 
— extrinsic and intrinsic. Of these two 
terms, the former is applicable to all 
those cases in which an injury, either sus- 
tained by the affected part or inflicted 
elsewhere, is the obvious cause of the 
morbid process ; the latter to those in- 
flammations which, from the conceal- 
ment of their cause, are commonly called 
idiopathic. If, however, we desire to 
speak accurately, we must discard this 
word altogether ; for there is no case in 
which it can be reasonably doubted that 
an injury must have preceded the earliest 
sign of local disorder, however little we 
may know either of the nature of the 
agent or of the mode of its action. We 
might advantageously substitute for idio- 
pathic either of the words intrinsic or sec- 
ondary ; but inasmuch as there is no 
channel by which an agent from within, 
i.e., from some other part of the body, 
could penetrate into a tissue, excepting 
by the bloodvessels or lymphatics, we are 
entitled to use the only word which fully 
expresses this view of the mode of intro- 
duction of the material cause, and to des- 
ignate all so-called idiopathic inflamma- 
tions infective. 

From what has been said it may be 
readily understood that the primary in- 
flammations naturally affect those parts 
principally which are exposed to external 
influences, while those of the other class 
occur by preference in parts and organs 
to which there is no access excepting 
through the circulation. These distinc- 
tions, however, are not constant, for there 
are many instances in which secondary 
inflammations affect external parts, and 
many others in which internal organs are 
the seat of primar} r inflammations, as-, for 
example, when nephritis arises from ex- 
posure to cold. Much more important 
distinctions, however, may be based on 
a comparison of the structural changes 
which the two processes determine in the 
tissues affected ; or, in other words, on 
their pathological anatomy. In making 
this comparison, there is one important 



principle to be borne in mind. In all in- 
flammations, the form of the lesion is de- 
pendent on that of the area of influence of 
the injury. Thus, in those cases of pri- 
mary inflammation in which it may be 
supposed that an impression received by 
afferent nerves distributed to mucous or 
cutaneous surfaces, is reflected to inter- 
nal organs (as in the case of nephritis 
from cold, already referred to), the area of 
influence of the injury is wide enough to 
comprise whole organs, and the resulting 
lesions are of corresponding extent. In 
the strictly local inflammations, the cor- 
respondence in form between cause and 
effect is, of course, closer and more ob- 
vious, the area of a traumatic inflamma- 
tion being larger than that of the injury 
which produces it, but of exactly similar 
form. As regards infective inflamma- 
tions, the correspondence is not so plain, 
but the consideration of their pathological 
anatomy is sufficient to satisfy us that it 
is equally complete. It is the anatomical 
character of all infective inflammations 
that the lesions to which they give rise 
are disseminated rather than diffused. 
Particles of matter, of the nature of which 
we can assert nothing, excepting that 
they are of extreme minuteness, are con- 
veyed from a primarily inflamed part to 
other parts previously healthy, and be- 
come foci of infective induration or sup- 
puration (miliary tubercles, pysemic ab- 
scesses) each of which is the product— if 
one may be allowed the expression — of a 
single seed. 

Although in a treatise on inflammation 
all the forms of the process ought to be 
discussed, I have thought myself justified 
in omitting the whole subject of second- 
ary indurations and suppurations on the 
present occasion ; not that I underrate 
its importance, but that the material for 
its satisfactory discussion is still wanting. 
The intimate pathology of the process of 
infective inflammation (e, (/., tuberculous, 
scrofulous, or pyemic) has been only very 
recently subjected to experimental inves- 
tigation, so that, although pathologists 
are beginning to see the bearing of the 
facts already observed on clinical experi- 
ence, the subject is not yet ripe for dog- 
matic exposition. 

For a similar reason the consideration 
of those cases in which inflammatoiy pro- 
cesses originate at a distance from the 
locality directly affected by the injurious 
agent, must also be omitted ; for the ideas 
we at present entertain with respect to 
them are not founded on experiment, but 
merely inferred by analog} 7 , i. e., by com- 
parison of what occurs with other known 
processes. The actual limits of patho- 
logical knowledge seem therefore to con- 
fine the scope of the present article to the 
discussion of those purely local inflamma- 
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tions which arise in a tissue in conse- 
quence of the direct application of injuri- 
ous stimulation. 

The purpose of this article is therefore 
to describe the effects of injurious irrita- 
tion of tissues. Enumerated in the order 
of their apparent occurrence, they are (1) 
disorder of the circulation, (2) transuda- 
tion of the constituents of the blood, and 
(3) altered mode of growth of the elements 
of the inflamed texture. As, however, it 
is more convenient to divide the consider- 
ation of these several derangements of 
function according to their seat than ac- 
cording to their nature, I propose to de- 
scribe them under two headings— the first 
comprising all those changes which have 
their seat 'in the bloodvessels ; the second, 
the alterations of the tissues. 

Section i. — Changes which have theik seat 
in the Bloodvessels. 

I. DISORDER OF THE CIRCULATION. 

When a grain of dust is accidentally 
introduced underneath the upper eyelid, 
much pain is felt, and the conjunctiva be- 
comes vascular. This effect occurs so 
rapidly that it is difficult to suppose that 
the obvious dilatation of the vessels has 
been preceded by a preliminary state of 
contraction. On the other hand, we know 
from direct observation and measurement 
that if we irritate a minute artery, it con- 
tracts at the point of irritation. How 
are these two apparently opposed facts to 
be reconciled ? Are we to suppose that, 
notwithstanding the shortness of the time 
that intervenes between the application 
of the stimulus and its effect, the apparent 
paralysis has been preceded by a transitory 
contraction, or are we to believe that the 
condition of the arteries which leads to 
the increased activity of the capillary cir- 
culation is intermediate between that of 
complete relaxation and that of spasm ? 

Before entering on the consideration of 
this question, it will be well to give a short 
account of the vascular changes as they 
are seen in actual progress in the transpa- 
rent parts of certain of the lower animals. 
For j'ears the web of the frog's foot was 
the only field of observation. Now that, 
by the use of curare, we are enabled to 
obviate the difficulties arising from mus- 
cular movements, preference is often given 
to the tongue or the still more transparent 
mesentery. 

When the mesentery is spread out (in 
the way to be hereafter more particularly 
described) for microscopical examination, 
the first change which is observed in the 
circulation, as a result of exposure to air, 
consists in dilatation of the arteries ; the 
increase of width being accompanied by a 
corresponding increase of length, which 



manifests itself in more or less contortion. 
The dilatation begins immediately, and is 
ushered in by no antecedent stage of con- 
traction. It is, however, progressive ; the 
diameter of the artery gradually increases 
for ten or twelve hours, at the end of which 
period it is often twice as great as it was 
before ; having thus attained its maxi- 
mum, its size remains unaltered for many 
hours. This dilatation of the arteries is 
followed by a similar change in the veins, 
but inasmuch as there is a considerable in- 
terval between the two events, a time oc- 
curs at which the arteries, instead of being 
sensibly smaller than the veins which cor- 
respond to them, far exceed them in diam- 
eter. 

Along with these changes the rate of 
movement of the blood is also altered. 
At the beginning of the process the cir- 
culation is quicker than natural. Yet, 
although the two changes go on at the 
same time, the acceleration cannot be re- 
garded as a result of the increase of cali- 
bre ; for the inevitable consequence of 
dilatation would be diminution, not in- 
crease, of the rate of movement, sup- 
posing the activity of the heai't and the 
resistance opposed by the capillaries of 
distribution to remain the same. The 
absence of any causal relation between 
the two is still more clearly shown by 
what is observed at a later period ; for 
whereas on the one hand, as has already 
been stated, the dilatation lasts for many 
hours, the acceleration is confined to the 
first stage of the process. The rate of 
movement soon returns to the normal, 
and this is shortly followed by a change in 
the opposite direction ; so that by the time 
the arteries are fully dilated the circula- 
tion is much slower than it was originally. 

Such are the main facts as they occur 
in the frog's mesentery. In so far as 
every inflammation begins with increased 
activity of the capillary circulation of the 
affected part, which is followed by dimin- 
ished circulation, they may be considered 
as representative. Nothing, however, 
can be learnt from them as to the rela- 
tion between these changes and the varia- 
tions which occur along with them in the 
degree of contraction of the vessels them- 
selves. For the study of this relation we 
must have recourse to other tissues in 
which the conditions of vascular contrac- 
tion are better understood than they are 
in the mesentery. But before doing so it 
appears necessary to give a short account 
of what is at present known as to the in- 
fluence of the nervous system on the 
bloodvessels. 

During the last ten years important ad- 
ditions have been made to our knowledge 
of the innervation of the arteries. Many 
new facts have been discovered, and 
others previously known are better under- 
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stood. To attempt fully to discuss them 
would exceed the scope of this article. I 
shall, therefore, confine myself strictly to 
those physiological considerations which 
have an immediate bearing on the dis- 
order of the circulation which manifests 
itself in inflammation. Until Bernard 
proved by experiment that the nerves 
which preside over the arteries of the in- 
tegument of the head are contained in 
the cervical portion of the sympathetic, 
the very existence of vaso-motor nerves 
was merely matter of inference. For a 
long time after that discovery, physiolo- 
gists had no precise knowledge of the 
vascular nerves of the rest of the body. 
More recently, the mode of innervation 
of manj r other parts and organs has been 
demonstrated experimentally, particu- 
larly the right of the splanchnics to be 
regarded as the vascular nerves of the 
abdominal viscera, and the derivation of 
the vascular fibres of the upper and lower 
extremity from the sympathetic S3'stem, 
by means of communicating branches 
passing between that system and the 
anterior roots of the spinal nerves. By 
these researches the doctrine which lias 
long been considered probable, viz., that 
all vascular nerves pass through the gan- 
glionic nervous system, has been estab- 
lished. At the same time, it has been 
shown that although the vascular nerves 
are immediately derived from the sympa- 
thetic, their ultimate origin is to be found 
in the eerebro-spinal nervous system, as 
evidenced by the fact that when any part 
of the ganglionic cord is isolated by the 
division of its spinal attachments its vaso- 
motor functions are paralyzed, the same 
vascular effects being produced as if the 
sympathetic were itself destroyed. We 
further learn that the vaso-motor nerves 
are not only subject, like other efferent 
nerves, to the direct action of stimuli, but 
that they may be excited in the reflex way 
by stimulation of certain afferent spinal 
nerves. And hence we are compelled to 
admit that the whole vaso-motor system 
is under the control of an excito-motory 
centre. The precise position of this 
centre is as yet uncertain. We know, 
however, that it is in the intra-cranial 
part of the cord i in the first place, be- 
cause some of the afferent nerves in rela- 
tion with it are cranial, and secondly 
because section of the cord immediately 
below the medulla oblongata produces pa- 
ralysis of the whole vascular system. Of 
the afferent nerves above referred to, the 
most important is that which is now 
known as the depressor, 1 a branch of the 

1 For a full account of this subject, see E. 
Cyon and C. Ludwig, " Die Reflexe eines der 
sensiblen Nerven des Herzens auf die motor- 
ischen der Blutgefasse." Ludwig's Arbeiten, 
1867, p. 77. 



vagus, the excitation of which by a feeble 
interrupted current leads to a general 
refiex acceleration of the flow of blood 
through the capillaries. 

As in other parts of the nervous system, 
the special physiology of the vascular 
nerves is known almost exclusively by 
experiments, in which the effects produced 
by the stimulation or division of particu- 
lar nerves are observed. The most im- 
portant results of this kind of investigation 
are, that section of a vascular nerve pro- 
duces congestion of all the tissues to which 
it is distributed ; that excitation by the 
interrupted current, or by mechanical 
means, produces constriction of the mi- 
nute arteries presided over by the irritated 
nerve, and consequent ansemia ; that ex- 
citation of a sensory nerve produces increased 
activity of the capillary circulation in the 
part in which the nerve originates; «tind, 
finally, that all arteries manifest alternat- 
ing states of contraction and dilatation, 
their rhythmical movements being entirely 
independent of those of the heart and of 
breathing, and ceasing when the vessel 
is paralyzed by division of its nerves.' 

Of these results, the one which has the 
most direct relation to our present inquiry 
is the third. It is founded, as regards 
mammalia, on the well-known researches 
of Ludwig and Loven, of which I content 
myself with giving a very cursory account, 
referring the reader to the original paper 
for more complete information. 

All of Loven's experiments were made 
on cnrarized rabbits 2 in which respiralion 
was maintained artificially, so as to avoid 
the disturbing influence of muscular 
movements. The nerves selected for ex- 
citation were the lame nerves distributed 
to the external ear of the rabbit, and the 
dorsalis pedis. When the central end of 
a divided auricular nerve is excited by 
feeble induced currents, congestion of the 
corresponding ear follows in a period which 
varies from three to six seconds. This 
congestion is more intense than that pro- 
duced by section of the sympathetic, and 

1 Of these results, the first and second may 
be easily demonstrated in the rabbit by sec- 
tion of the cervical sympathetic followed by 
excitation of the peripheral end of the divided 
nerve ; in the frog by section and excitation 
of the spinal cord. The effects of the excita- 
tion of the depressor nerve can only be shown 
in the rabbit. The modes of experiment re- 
quired are described in my physiological lec- 
tures recently published in the Medical 
Times and Gazette. 

2 I have found, however, that all the facts 
observed can be demonstrated in animals 
under the influence of chloral (six grains or 
more in sohition injected into a vein). In 
this way the experiment is rendered much 
easier, and can be done without inflicting any 
pain on the animal. 
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is accompanied with obvious dilatation of 
the arteries, varying in duration accord- 
ing to the degree of the excitation, and 
the time for which it is continued. 1 In 
the experiments in which the n. dorsalis 
pedis was excited, the arteria saphena was 
made the subject of observation. As this 
vessel in the rabbit is easily exposed in 
its long course down the inner surface of 
the thigh, derives its vaso-motor branches 
exclusively from the n. sapkenus, and is 
distributed in great measure to the same 
region as the dorsalis pedis, it is particu- 
larly suited for the purpose. The results 
are as striking as in the other case. The 
vessel begins to enlarge and pulsate visibly 
a few seconds after the commencement of 
the stimulation. The dilatation soon at- 
tains its maximum and begins to subside, 
lasting only a very short time after the 
removal of the electrodes from the nerve. 2 

In the frog the vascular nerves which 
supply the web find their way by various 
channels to the arteries to which they are 
distributed, so that there is no single 
trunk by the division of which these ves- 
sels are completely paralyzed. It is pro- 
bable, indeed, that the distribution of the 
vascular filaments did'ers in different indi- 
viduals, for while in some frogs division 
of the sciatic nerve in the thigh widens 
the arteries very distinctly, in others it 
produces no appreciable eil'ect, either on 
the state of the vessels or on the activity 
of the circulation. There is a similar 
uncertainty in the results produced by ex- 
citing the peripheral end of the divided 
sciatic, which obviously, if that nerve 
always contained vaso-motor filaments, 
ought always to induce arterial contrac- 
tions. In some frogs it is so, i. e., when 
the peripheral end is excited, the arteries 
contract markedly, and the circulation is 
suddenly arrested, but in others the effect 
is so inconsiderable as scarcely to admit 
of demonstration. If, however, the cen- 
tral end of the divided sciatic be excited, 
the opposite effect — namely, increased 
activity of the circulation— shows itself 
with much greater constancy, proving 
that however variable may be the propor- 
tion in which vaso-motor filaments are 
contained in the sciatic nerve, the arteries 
of the web are always supplied more or 
less completely through other channels. 

The accelerating influence of excitation 
of the central end of the divided sciatic 
on the circulation has been lately so care- 
fully studied by Professor Strieker and 
Dr. Kiegel that there can be no doubt of its 

1 In my experiments, the dilatation had 
often disappeared ten or twelve seconds after 
the commencement of excitation. 

2 Chr. Loven, " Ueber die Erweiterung von 
Arterien in Folge einer Nervenerregung." 
Ludwig's Arbeiten, 1S67, p. 1. 



nature. The method they employ con- 
sists in comparing the movement of the 
blood-corpuscles in a selected arteriole 
with that of a current of water containing 
particles of solid matter in suspension, 
which is so arranged as to pass through a 
horizontal tube fixed on the eye-piece of 
the. microscope at such a distance from 
the eye-glass as to be distinctly seen by 
the observer. The apparatus by which 
this current is produced is so constructed 
that its rate can be varied at will, and its 
actual velocity at any given moment can 
be determined. The comparison is made 
by first fixing the attention on the arte- 
rial current, and then accelerating or re- 
tarding the test-current until the two ve- 
locities are equal. By this. means it is ob- 
vious that any diminution or increase in 
the rate of movement can be appreciated 
with the greatest exactitude. With a 
view to the observation, the frog must 
be slightly curarized (j^ of a grain of 
curare in solution injected under the 
skin). The sciatic nerve having been 
divided on one side, the web is placed 
under the microscope, so that a small 
artery passes through the field in a direc- 
tion which coincides with that of the test- 
current. As soon as the two movements 
have been brought to agreement, the cen- 
tral end of the sciatic is excited by a 
moderate current, immediately alter 
which the acceleration begins, and goes 
on increasing so long as the irritation is 
continued, even when the observation lasts 
for half an hour, or longer. 1 In all Dr. 
Riegel's experiments the acceleration of 
the blood-stream was associated with 
some narrowing of the vessels. This 
observation was so carefully and so fre- 
quently made by him, that I should not 
doubt of its reality, even if I had not 
satisfied myself of its truth by repeating 
it. Its importance is obvious, for it affords 
the strongest ground for believing that in 
certain states of the arteries accelerated 
flow of blood may be associated with per- 
sistent reflex arterial contraction. 

There are several instances known to 
physiologists in which contractions of ar- 
teries are produced which are not attended 
with increased activity of capillary circu- 
lation, but, on the contrary, with anaemia 
— as, for example, by excitation of the 
peripheral end of the sympathetic in the 
neck after division, in the rabbit, or by 
excitation of the spinal cord in the frog. 
If this were only the case when vaso-mo- 
tor nerves are irritated directly, we could 
more readily understand it ; but it also 
happens under conditions which so closely 
resemble those which we have been con- 

1 Riegel, "Ueber die reflectorische Inner- 
vation der Blutgefasse." Med. Jahrbiicher, 
1871, p. 101. 
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sidering, that at first sight the results are 
difficult to reconcile. Saviotti has lately 
found that by exciting the cutaneous sur- 
face in various ways, e. (/., by tapping on 
the integument of the belly, by pricking 
the skin of the same part or of the back, 
or by pinching the toes, very marked con- 
traction of the arteries of the web of the 
frog's foot can be produced, which is at- 
tended not with increased but diminished 
progressive movement of the blood, 
amounting for the moment to complete 
arrest of the circulation. As I have said, 
this looks at first contradictory, but before 
we judge of its bearing on our present 
question we must call to mind that the 
conditions of Saviotti's and Riegel's ex- 
periments are not so comparable as they 
seem. It is well known as regards some 
at least of the modes of irritation em- 
ployed by Saviotti, that they 'act not 
merely on the vaso-motor nerves but on 
the vagus heart-nerves. I need not re- 
mind the reader that tapping on the belly 
of the frog arrests the movements of the 
heart in diastole just in the same way as 
direct excitation of the vagus itself does. 
Consequently in Saviotti's experiment we 
are not merely obliged to admit the possi- 
bility that the arrest of movement is part- 
ly cardiac, but are tolerably certain that 
it must be so. This consideration is of 
great importance ; for although there is 
no doubt that anaemic contraction of ar- 
teries is an ordinary consequence of direct 
stimulation of vaso-motor nerves, there 
is no case (except that of Saviotti's ex- 
periments) in which ansemia is produced 
by reflex irritation. 1 

Our knowledge of the innervation of 
the bloodvessels is, notwithstanding the 
progress which has been made during the 
last few years, too imperfect to enable us 
to harmonize all the facts. But the im- 
possibility of constructing a complete 
theory on the subject does not prevent us 
from drawing some inferences which will 
be of use in enabling us to understand 
what happens in inflammation, at all 
events better than we should do without 
them. From what has been stated, it is 
tolerably clear that whatever difference 
there may be in other respects, there is one 
effect of exciting the sensory nerves dis- 
tributed to any part which is pretty con- 
stant, viz., increased activity of the cir- 
culation ; so that whether the actual 
quantity of blood existing in the part at 
any given moment be greater or less, the 
quantity of blood which passes through it 
in a given time is certainly greater. 

In the commencement of the process of 
inflammation in the web of the frog's foot 

1 Saviotti, " TJntersuchungen iiber die 
Ver'anderungen der Blutgefasse bei der Ent- 
ziindung." Virchow's Archiv, vol. i. p. 592. 



the successive changes are similar to those 
I have already described in the mesen- 
tery, but differ considerably according to 
the irritant employed. Most irritants, 
such as weak solution of caustic soda, di- 
lute sulphuric acid, etc., produce dilata- 
tion first of the arteries and subsequently 
of the capillaries, with marked accelera- 
tion of the circulation — these conditions 
being followed by arterial contraction and 
capillary aneemia. But liquor amnionic 
and carbonate of ammonia in substance, 
appear always to occasion a certain de- 
gree of primary arterial contraction, which 
begins in one or two minutes after excita- 
tion, and is attended with retailed flow 
of blood through the capillaries, with dis- 
tension of the branches given off by the 
artery nearer the heart, and increased ac- 
tivity of circulation in the neighborhood 
of the irritated part. This state of things 
lasts for an hour or two, and is succeeded 
by dilatation and acceleration. In other 
words, ammonia and carbonate of ammo- 
nia produce results which are directly op- 
posed to those of other stimuli. Croton 
oil appears to occupy an intermediate 
position between the first-named stimu- 
lants and ammonia, for while it always 
gives rise to acceleration of the flow of 
blood as a primary result, this change 
is sometimes associated with widening, 
sometimes with narrowing of the arteries. 
So that here, as in the case of reflex elec- 
trical stimulation of sensory nerves, the 
only fact which is constant is accelera- 
tion. 

In order to judge whether the two kinds 
of acceleration we have been considering 
are of the same or opposite nature, the 
best way is to observe their action simul- 
taneously in the same part. If, for ex- 
ample, in the web of the frog's foot the 
acceleration due to excitation of the cen- 
tral end of the sciatic is of the same na- 
ture as that of inflammation, we should 
expect it to be increased by local irrita- 
tion ; and, conversely, the effect of irrita- 
tion, if already existing, to be heightened 
by exciting the nerve. The very careful 
experiments of Dr. Biegel show that it is 
so. Having found that after section of 
the sciatic the effects of irritation were 
slightly retarded, but otherwise unmodi- 
fied, he repeated the observation in an- 
other animal, excited the central end, and 
then applied croton oil to both webs. On 
the injured side the accelerating effect of 
the croton oil lasted much longer than on 
the other, so that at the time stasis had 
already set in on the sound side, the circu- 
lation was going on more briskly than 
natural on the injured side. 

As regards the precise nature of the 
modification of vascular contractility 
which is associated with the primary 
quickening of the capillaiy circulation, 
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we cannot venture to speak in any terms 
more precise than have been already em- 
ployed. The effect of local irritation is 
certainly not to paralyze the arteries 
leading to the irritated part, but rather 
to modify their tonus in such a way as to 
facilitate the flow of blood through them. 
For the present we must be content to 
leave the question open, for no good would 
be gained by endeavoring to conceal the 
insufficiency of our knowledge under a 
comprehensive theoiw. 1 

In all forms of inflammation of suffi- 
cient intensity, the circulation after a 
variable period of excitation becomes re- 
tarded. The effect is so closely associated 
with the other phenomena of the second 
stage of the process of inflammation, that 
it cannot be advantageously studied until 
they have been considered (see p. 44). 



II. EXUDATION OF LIQUOR SANGUINIS 
AND LEUCOCYTES. 

It is now many years since it was 
taught by Dr. C. J. B. Williams, as the 

1 Many physiologists are of opinion that 
the arteries do not act merely as dead elastic 
tubes, but are endowed with powers of con- 
traction analogous to those of the intestine. 
If this be admitted, it can be easily shown 
that the quantity of blood conveyed by an 
artery in a given time, and conseqiiently the 
activity of the capillary circulation, might be 
increased by alterations in the contractility 
of the tube of a nature the very opposite of 
that of relaxation. Such a theory supposes 
that an artery, after it is distended by the 
injection of blood from the heart, does not 
content itself with returning to its state of 
elastic equilibrium, but that at a variable in- 
terval after receiving the systolic shock of the 
heart it contracts actively on its contents, 
just as a bit of intestine would do, and thus 
assists in propelling them. Admitting it to 
take place, the effect of such contraction would 
depend not merely on its intensity, but on 
the relative duration of the period of arterial 
distension as compared with that of the suc- 
ceeding collapse. Thus if the contraction 
were so immediate as to happen while the 
artery was still acted upon by the heart, and 
consequently to coincide with what would 
otherwise be the period of greatest distension 
if the artery were a dead elastic tube (that is 
to say, about a tenth of a second or so after 
the shock), it is evident that it would tend 
to impede the circulation by increasing the 
resistance of the artery ; but if, on the other 
hand, it were postponed until after the opera- 
tion of the vis a terijo had ceased, it would not 
only keep up the now of blood during what 
would otherwise be the period of greatest re- 
tardation, but would prepare the way for a 
more effectual filling of the artery at the next 
systole by previously emptying it of its con- 
tents. 



result of his own observations on the phe- 
nomena of inflammation in the web of 
the frog's foot, that in the second stage 
of the process, when the capillary circu- 
lation is becoming retarded, there is an 
apparent increasein the number of white 
blood-corpuscles in the vessels, and that 
they manifest a remarkable "disposition 
to adhere to their walls." 1 Dr. Williams 
attributed these appearances to the pro- 
duction in the vessels of inflamed parts, 
of young colorless blood-corpuscles differ- 
ing from those ordinarily met with in 
their consisting, not of ceils (in the sense 
in which the word was then, and for 
many years afterwards understood, as 
implying the existence of nucleus, mem- 
brane and contents), but of masses of 
gelatinous consistence. He considered 
that their tendency to adhere to the in- 
ternal surfaces of inflamed vessels, and to 
creep along them, was due to their not 
having membranes. He further observed 
that "in the frog's web, after inflamma- 
tion has continued for some hours, there 
appear outside of the vessels, especially 
where the strongest current encounters 
the most complete obstruction, white 
globules or corpuscles with specks in 
them, exactly like the pale granular glob- 
ules within the vessels." He did not, 
however, suppose that the objects so ex- 
actly resembling each other which he saw 
outside and inside of the membrane re- 
spectively, were in reality identical ; for 
although Dr. Addison had already main- 
tained that pus globules and the white 
globules of the blood were indistinguish- 
able from each other, and had represented 
that in inflammation the white globules 
first passed into the substance of the wall 
of the bloodvessel, and were then thrown 
out from it, it appeared to Dr. Williams 
so difficult to understand their passage 
through the walls of vessels in which no 
pores are visible under the highest mag- 
nifying powers, that such an explanation 
could not be accepted. 

In 1846 the statements of Dr. Addison 
were confirmed by the late Dr. Augustus 
Waller. His paper on the subject displays 
such clearness in the description of the 
phenomena he observed, as to leave no 
doubt in the mind of the reader that he 
actually saw what he represents. "In 
some instances," says Dr. Waller, "the 
manner in which the corpuscle escaped 
from the interior of the tube could be dis- 
tinctly followed ; that part of the tube in 
contact with the external side of the cor- 
puscle gradually disappeared, and at 
nearly the same time might be seen the 
formation of a distinct line of demarcation 
between the inner segment of the corpus- 

1 Principles of Medicine, 3d ed., p. 330. 
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cle and the fluid parts of the blood in con- 
tact with it. Any slight agitation then 
was capable of disengaging the corpuscle 
from the vessel to which it was now ex- 
ternal," etc. 1 This passage is taken from 
a description of one of Dr. "Wallers ex- 
periments. I quote another which con- 
tains his explanation of the phenomena. 
" In endeavoring to account for the fact 
of the passage of the corpuscles through 
the vessels, we find considerable difficul- 
ties. It cannot be referred to the influ- 
ence of vitality, as it is observed likewise 
to take place after death. It may be sur- 
mised, either that the corpuscle, after re- 
maining a certain time in contact with 
the vessel, gives off by exudation from 
within itself some substance possessing a 
solvent power over the vessel, or that the 
solution of the vessel takes place in virtue 
of some of those molecular actions which 
arise from the contact of two bodies ; ac- 
tions which are known as exerting such 
extensive influence in digestion, and are 
referred to what is termed the catalytic 
power." That the speculations and ob- 
servations of Dr. Addison, even when so 
definitely confirmed by Dr. Waller's ex- 
periments, fell into oblivion, is to be at- 
tributed partly to the theories about cells 
which then prevailed, and partly to the 
extreme difficulty of the investigation. 
For it is to be remembered, to Dr. Wal- 
ler's great credit, that neither curare nor 
chloroform, which have since so wonder- 
fullyfacilitated research, were at his dis- 
posal, and that consequently anything 
like minute observation of the phenomena 
was rendered almost impossible ; for it 
was only by patiently waiting for short 
moments of tranquillity that the observer 
could see anything. 

Before proceeding to the consideration 
of the discoveries which have rendered 
Professor Cohnheim'sname so well known, 
it is desirable to give some account of the 
successive steps of investigation by which 
the true relation between the colorless 
corpuscles of the blood and other similar 
forms occurring in the tissues, either in 
health or disease, has been recognized. 
The common physiological property by 
which all these bodies are associated is 
that of spontaneous movement, manifest- 
ing itself either in progression or merely 
in continuous change of form. The bodies 
possessing this property are called in 
German by the terms bewegliche Korper- 
chen, Wanderzelle, Lympfikbrperchen, for 

1 " Microscopical Observations on the Perfo- 
ration of the Capillaries by the Corpuscles of 
the Blood, and on the Origin of Mucus and 
Pus Globules." By Augustus Waller, M.D. 
Philosophical Magazine, vol. xxix. p. 397, 
1846. 



which I propose to employ the English 
equivalent leucocyte, 1 understanding it 
to mean a mass of contractile living pro- 
toplasm. The importance of this defini- 
tion in relation to our present inquiry is 
very great, for so long as a blood-leuco- 
cyte was supposed to be a cell, in the sense 
in which the term cell was used twenty 
years ago, it was quite impossible to 
understand how it could find its way 
through a structureless membrane ; but 
from the moment that it was understood 
to be a mass of contractile material simi- 
lar in all respects (which can be judged 
of by observation) to that which forms 
the body of an amoeba, and endowed with 
a similar faculty of movement, the pro- 
cess became much more intelligible. Al- 
though the comparison between the 
movements of amcebse and those of leuco- 
cytes is so familiar, it cannot be considered 
either an undue digression from the sub- 
ject, or a Avaste of the reader's time, to 
recall to his recollection some of the facts 
relating to the mode of life of these or- 
ganisms which fit them to serve as illus- 
trations of the contractile corpuscles of 
the higher animals. 

With this view the best examples which 
can be selected are the gigantic amoebae, 
which are known to biologists as the Plas- 
modia of the Myxomycetes, and the more 
familiar forms which are closely related 
to the Monads. The myxomycetes, al- 
though possessing some of the character- 
istics of animals, have been always, on 
account of their development and mode 
of growth, associated with the fungi. 2 
Like other fungi, they originate from 
spores. If the spores of Physavum (a 
genus of myxomycetes) are sown in water 
on an object-glass, and examined under 
the microscope twenty-four to thirty-six 
hours afterwards, the water is seen to be 
peopled with contractile corpuscles, each 
of which is at first provided with a single 

1 Dr. Williams, in a recent note (Med. 
Times, Jan. 21, 1871), objects to the term 
leucocyte, that the body to which it is ap- 
plied is not a cell, and suggests the adoption 
of a new word, viz., Sarcophyte, which corre- 
sponds more exactly with its anatomical 
characters and its physiological properties. 
I have nothing to advance in answer to Dr. 
Williams's arguments. Sarcophyte is clearly 
the more expressive and accurate word, but 
it is unknown ; whereas leucocyte is well 
understood on both sides of the Channel. 
Moreover, the word cell, and its Greek equiva- 
lent, have so entirely lost their original mean- 
ing, that surely no misunderstanding can 
arise from their use. 

2 L. Cienkowski, "Das Plasmodium. Znr 
Entwickelungsgesch. der Myxomyceten." 
Jahrbvicher fur wissenschaftliche Botanik, 
vol. iii. pp. 325, 400. 
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cilium, and contains, in addition to a con- 
tractile vesicle, a delicate vesicular nu- 
cleus, usually placed in the neighborhood 
of the cilium. In its original state the 
corpuscle moves about so actively that 
the contractions of its substance cannot 
be studied ; but after a while the cilium 
falls oft" or is retracted, and it then as- 
sumes in every respect the aspect and 
character of an amoeba. Let us for a 
moment study its motions. 

The mass is constantly changing its 
form. But as these changes go on in all 
parts of the hyaline substance of which 
it consists, simultaneously, the only way 
in which they can be understood is by 
confining the attention to one point at a 
time. If this is done it is seen that each 
act of movement begins by the budding 
out of a ray or process of contractile sub- 
stance in a centrifugal direction. What 
next happens varies in different cases. 
Sometimes the projection subsides just in 
the same way as it was formed ; at others 
the finely granular fluid or rather labile 
matter, which occupies the more central 
parts of the corpuscle, streams into the 
offshoot, gradually widening it out, until 
it grows into a mass greater than the re- 
mainder, which it finally draws into itself. 
It is evident that the process last de- 
scribed must always be attended with 
locomotion, for each time it is repeated 
the whole mass rallies round a new centre, 
the position of which corresponds to the 
extremity of the offshoot. If the amoeba 
always sprouted in the same direction, 
the progress would be continuous and 
rectilinear ; as, however, there is no ap- 
preciable order in its efforts, its locomo- 
tion is correspondingly irregular. 

Fig. 1. 




Adult Plasmodium of Uidymium. 



The form of the adult Plasmodium of 
Didymium, another genus, is shown in 
Fig. 1. It consists of a reticular film 
of gray fibres which spreads over the 
rotten leaves on which the plant vegetates, 
and would be regarded by the casual ob- 



server (if he recognized its claim to be 
considered a living structure at all) as 
undoubtedly a fungus. Under the micro- 
scope it is found to be neither more nor 
less than an enormous mass of contractile 
protoplasm.; for every part of it is con- 
stantly undergoing changes of form simi- 
lar to those already described in the 
minute amoeba, with which (as Cienkow- 
ski's researches have clearly shown) it is 
organically continuous. As illustrative 
of the manner in which hyaline contrac- 
tile material may shape itself into specific 
form without the intervention of cells, it 
is well worthy of our attention. Its mode 
of growth can be best understood by ob- 
serving what takes place at the edge of 
the network. Here it is seen that the 
filaments grow terminally, and that al- ' 
though there is amoeboid movement in 
every part this movement is much more 
active at the growing points than else- 
where. It is further seen that the pro- 
cess by which the gVowing end lengthens, 
is exactly similar to that by which the 
original amoeba throws out rays. In each 
filament the outer part appears to be 
hyaline and contractile, the central part 
labile and granular ; and when the pro- 
cess of elongation is carefully observed, it 
is seen to consist first of a budding out of 
the external substance, and secondly of 
an afflux (preceded by more or less marked 
alternations of ebb and flow) of -the axial 
semi-fluid matter towards the growing 
point. The reticular arrangement of the 
filaments results from the fact that every 
marginal growing end meets with another, 
with which it unites so as to form a loop. 
The union, however, is not instantaneous, 
but gradual. For a time the two ends 
are merely in contact, the labile 
axial matter being separated by a 
double septum of hyaline substance. 
Gradually the septum melts away, 
and a channel of communication 
is established in which the ebb and 
flow of currents can be distin- 
guished. 

The purpose I have had in view 
in giving this short sketch of the 
mode of life of the myxomycetes 
is to show that in contractile pro- 
toplasm the two functions of motion 
and growth are, so to speak, con- 
fused together in such a manner that 
the more closely we scrutinize the 
mode in which they are exercised 
the more difficult does it appear to 
distinguish them. No reference 
has as yet been made to another 
power which all amoebae possess — that 
of absorbing the nutritive substances with 
which theycome into contaet. This pro- 
perty is manifested in perfection in the 
colossal amoeba? 'we have been studying, 
which not only appropriate material do- 
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rived from the soil with which the}' are in 
contact by their external surfaces, but 
surround their food with their own sub- 
stance for the purpose of digestion (Fig. 
2). I prefer, however, to seek for an illus- 

Fisr. 2. Fig. 3. 




Fig. 2. A Plasmodium beginning to surround a veg- 
etable cell containing chlorophyll. 

Fig. 3. At the lower part of the figure a Vam- 
pyrella is beginning to adhere to a cell containing 
protoplasm and chlorophyll granules, which it is 
about to plunder. The other two cells have been per- 
forated and their contents drawn into the bodies of the 
Vampyrellse, which have retracted their processes. 

tration in the history of those more mi- 
nute forms which, from their close relation 
to the Monads, have always been regarded 
as animal. 

I select as an example an amoeba called 
by Cienkowski Vampyrella Spyvogyrcr., 1 
the specific name of which is derived from 
the confervoid alga on which it lives para- 
sitically. Its appearance is shown in Fig. 
'6. It is granular towards the centre, 
hyaline at the surface, and the superficial 
part shoots out into pointed rays, or less 
frequently buds into obtuse promontories, 
in which an oscillation of granular matter 
is seen similar to that already described. 
It moves about apparently without pur- 
pose until it meets with a filament of 
spyrogyra. It then adheres to the exter- 
nal cellulose membrane of the alga, and 
soon penetrates it. It thus comes into 
contact with the protoplasmic lining 
(primordial utricle) of one of the cells of 
which the filament is composed, which it 
at once proceeds to exhaust of its chloro- 
phyll, drawing it into itself through the 
narrow opening which it has made in the 
cell wall. After having plundered seve- 
ral cells in this way, the amoeba, much 

1 Cienkowski, " Beitrage zur Kenntniss der 
Monaden." Schultze's Archiv, vol. i. p. 203. 



increased in size, entirely ceases its move- 
ments, and becomes inclosed in a distinct 
envelope, in the interior of which new 
amoeba? are formed by an endogenous 
process which it is unnecessary to de- 
scribe. 

Although the morphological relations 
of amoeba? are so various and in many 
instances so undetermined that no single 
example can be taken as typical, yet those 
above related may serve to render more 
intelligible the following general state- 
ment. It appears to be well ascertained 
that it is the destiny of every amoeba, 
after it has enjoyed its active life for a 
certain time, to assume the immobile con- 
dition, in which it becomes invested in a 
membrane ; and that as this transforma- 
tion is always preparatory to its entering 
on the reproductive function, no amoeba 
can itself be a parent. It is also certain 
that all amoebse, so long as they continue 
in the active state, are endowed with a 
remarkable power of dissolving and ab- 
sorbing the nutritive substances on which 
they live. In connection with this faculty, 
the exercise of which maybe regarded as 
the final cause of all their movements, 
they are able, at one time, to surround 
the material to be digested with the sub- 
stance of their own bodies, at another to 
penetrate membranes in which there are 
no visible pores, when such .membranes 
are interposed between them and their 
food. 

Amoeboid movements of leucocytes. — The 
first precise observations on the amoeboid 
movements of leucocytes were those of 
Professor v. Recklinghausen, contained 
in a paper on suppuration which appeared 
in Virchow's Archiv in 1863. 

The publication of this research may 
be well considered as the commencement 
of a new era in histology,' not so much on 
account of the importance of the facts 
announced in it, as because the author 
enforced a principle which, at all events 
in its application to pathology, was. at 
that time new, though it is now recog- 
nized by every one — namely that the ele- 
ments of tissues, especially those in which 

1 It is somewhat difficult to state to whom 
the merit of having discovered the amoeboid 
movements of leucocytes is to be assigned. 
There is no doubt that they had been noticed 
by several anatomists before they were made 
the subject of special investigation. Among 
the more important early observations on the 
subject may be noticed those of Virchow on 
the corpuscles of hydrocele fluid (Virchow's 
Archiv, vol. xxviii. p. 238), of Lieberkiihn 
on the fluid of ascites (Muller's Archiv, 1854, 
p. 15), and those of Messrs. Busk and Hux- 
ley on mucous corpuscles, in a note to their 
translation of Kolliker's Microscopical Anato 
my (p. 46). 
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life is most active, are so altered in the 
very act of dying, that the appearances 
they exhibit when dead, and still more 
when disfigured by immersion in such 
liquids as acetic acid or water, are mere 
caricatures of their true aspects ; for al- 
though the dead remains may be full of 
instruction, yet if we wish to know or- 
ganic forms as they are, they must be 
studied either in the living state or at all 
events under physical and chemical con- 
ditions resembling those of life as closely 
as possible. 

Guided by this principle of research, 
Recklinghausen was able to show, for the 
first time, that the changes of form of 
leucocytes are of the same nature as those 
of amcebse, that they are capable of sur- 
rounding particles of any kind, if suffi- 
ciently small, with their own substance, 
and that they possess the power of moving 
from place to place. The first of these 
facts is established in his paper by obser- 
vations on the pus corpuscles which are 
to be found in the liquid obtained by 
puncturing the anterior chamber of the 
eye of the frog a few clays after keratitis 
has been produced by the application of 
nitrate of silver to the cornea. The de- 
scription given of the movements as they 
are seen in the turbid humor aqueus, pro- 
vided that it has undergone no change 
either by evaporation or pressure, is as 
follows: "The corpuscles differ very 
strikingly in their form from those from 

Fig. 4. 




Amoeboid leucocytes (after v. Recklinghausen). 

which the ordinary descriptions are taken. 
. . . No globular forms present them- 
selves — only jagged ones, and the prongs 
vary both in length and number. But 
what strikes one even after very brief ex- 
amination is, that each corpuscle is con- 
stantly changing its shape. While one 
prong withdraws itself into the body of 
the corpuscle, another juts out. Each 
prong is at first a delicate, homogeneous, 
somewhat shiny thread, but soon it thick- 
ens at the base, lengthening at the same 
time ; then gradually the substance of the 
corpuscle tends more and more towards 
it, becoming smaller as the process gets 
larger, the whole thus assuming an oblong 
or protracted form. During this transfor- 
mation . . . the tip of the process is 
rounded off and subsides into the contour 
of the corpuscle ; or new delicate thread- 



like processes shoot out, which again 
undergo the same ehanges. '" 

The ingestive power of leucocytes is 
proved by experiments in which Reckling- 
hausen introduced milk into the lymph 
cavities of frogs, the result being that the 
blood leucocytes became "choked with 
milk globules. " Subsequently he injected 
finely divided vermilion with like effect, 
and in this way introduced a method 
of research which has since been much 
employed by pathologists — that of distin- 
guishing the blood leucocytes from those 
indigenous to the tissues, by feeding the 
former with some insoluble coloring mat- 
ter injected into the circulation. 

The proof of the faculty of locomotion 
is derived from another experiment which 
is in fact only a continuation of that al- 
ready mentioned. Vermilion having been 
previously injected into a lymph cavity of 
a living frog, a rabbit's or dog's cornea 
taken from an animal several hours dead, 
is introduced into it, and left there two 
or three days. The lymph sac of course 
becomes inflamed, and it is found on re- 
moving the fragment that whereas the 
centre remains transparent, the more 
superficial parts are turbid. And if the 
preparation is immediately submitted to 
microscopical observation under condi- 
tions consistent with the maintenance of 
life (i. e., immersed in a nutritive liquid), 
it is found that the turbidity is due to the 
presence of amoeboid leucocytes in the 
cavities of the dead tissue. That these 
elements are derived from the purulent 
liquid in which the fragment is bathed, 
and must therefore have found their way 
into the positions which they occupy by 
migration, is evidenced not only by their 
vital movements and their containing ver- 
milion granules, but by their exhibiting 
the size and other characters of leucocytes 
of the frog. 2 

i V. Recklinghausen, "Ueber Eiter- und 
Bindegewebskorperchen." Virchow's Archiv, 
vol. xxviii. p. 157. 

2 This experiment has "been since repeated 
in a variety of ways. The most striking is 
that of Prof. Lortet, of Lyons, who found that 
when any porous substance is introduced 
into a suppurating cavity, the leucocytes 
penetrate into it in the same way as they do 
into the dead cornea. And if the experiment 
is so arranged that the porous material in- 
closes a liquid (as e. g., when the swimming 
bladder of a small fish filled with water or 
saline sohition is inserted into an abscess), 
the liquid soon becomes peopled with leuco- 
cytes. The same thing happens when a sim- 
ilar pouch, shaped out of vegetable parchment, 
is used. Lortet' s experiment, as well as those 
of v. Recklinghausen, have been repeated in 
the Physiological Laboratory of University 
College during the past winter. More full 
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Even at this early stage in the investi- 
gation, v. Recklinghausen recognized the 
bearing of his discoveries on several diffi- 
cult questions relating to inflammation ; 
as e. </., in explanation of the tendency of 
pus to find its way to the surface or into 
the great cavities of the body, and of the 
mode in which disseminated foci of sup- 
puration originate ; and he also brought 
them into relation with the notions en- 
tertained by earlier pathologists as to the 
part taken b}>- blood-leucocytes in the for- 
mation of new tissues. He even went so 
far as to attribute the collection or accu- 
mulation of leucocytes on the surfaces of 
inflamed serous membranes to migration ; 
but assumed that they must have origi- 
nated by "proliferation" in the neighbor- 
ing connective tissue, and must have fol- 
lowed pre-existing channels in their 
wanderings. Thus, although it may be 
said that he did not himself, so to speak, 
complete his own discoveries, and left it 
to others to develop them to their neces- 
sary consequences, there can be little 
doabt that he gave a new impulse to pa- 
thological research, the effect of which 
has shown itself in the more brilliant 
achievements of Cohnheim and Strieker. 

The experiment by which Cohnheim 
first demonstrated the escape of the blood 
leucocytes in the early stage of inflam- 
mation is as follows. 1 A male frog, which 
has been paralyzed by injecting under 
the skin about 20V0 grain of curare an 
hour before, is secured on a plate of glass 
of convenient size for the purpose. A ver- 
tical incision is then made in the abdo- 
minal wall about half an inch in length, 
extending from the lower edge of the 
liver downwards. As much of the small 
intestine is then drawn gently out of the 
visceral cavity as is necessary in order 
that the mesentery may be evenly spread 
on a disk of glass which is fixed in a con- 
venient position for the purpose. If the 
operation is performed with care and 
skill, it may be effected without bleeding 
and without in the slightest degree de- 
ranging the circulation. 2 

information respecting them will be found in 
the author's lecture on Leucocytes, already 
referred to. 

1 Cohnheim, "Ueber Entztindung und 
Eiterung." Virchow's Archiv, vol. xl. p. 27. 

2 The most convenient apparatus for the 
purpose consists of (1) A glass plate four 
inches long and two and a half inches broad. 
(2) A common three-inch object-glass, to one 
side of which a glass disk four-fifths of an 
inch in width has been fixed with Canada 
balsam, in such a position that it projects by 
a third of its diameter beyond the edge of the 
ohject-glass near the middle. Around the 
adherent part of the disk there is an uncov- 
ered space of about one-tenth of an inch in 
width for the reception of the coil of intestine ; 



In order to obtain a general view, it is 
best to commence the examination with 
a low power. It is then seen that the 
arteries are smaller than the veins, the 
latter exceeding the former in diameter 
by about a sixth, that the arterial stream 
is quicker than the venous, that it is ac- 
celerated appreciably at each beat of the 
heart, and that in every artery a space 
can be distinguished within the outline of 
the vessel, which is entirely free from 
corpuscles. The arterial stream is so 
quick that the forms of the corpuscles 
cannot be discerned, but in the veins 
both colored corpuscles and leucocytes 
can be distinguished, and from the first 
it is noticeable that while the former are 
confined to the axial current, the latter 
show a tendency to loiter along the inner 
surface of the vessel, like round pebbles 
in a shallow but rapid stream. So far all 
is normal, and may remain so for many 
hours, but in most cases changes occur in 
consequence of the exposure of the peri- 
toneum, which are the beginning of in- 
flammation. 

The first abnormal phenomena ob- 
served have been already fully discussed 
— those of increased activity of the capil- 
lary circulation. On dilatation of the 
arteries of the mesentery follows a cor- 
responding though less marked enlarge- 
ment of the veins. During this stage the 
observer who desires to note the subse- 
quent changes, must select for that 
purpose a vein of about ; J 5 " in diameter, 
the exact width of which it is desirable 
to measure either with the micrometer, 
or by marking its outline as projected on 
a sheet of paper with the drawing prism. 
For a couple of hours or more (the time 
varying in different animals) nothing 
whatever is to be observed except that 
although the vein gradually enlarges 
while the velocity of the venous current 
shows no abatement, the capillary circu- 
lation becomes more and more active ; 
but sooner or later a change occurs which 
must be watched for with the utmost 
attention. This consists in a marked 
and almost sudden diminution of the rate 
of the current in the vein, in which that 
in the capillaries necessarily participates : 
it is the forerunner, and in some sense 
the cause, of the emigration which we 
desire to witness. 

Simultaneously with the retardation, 

and outside of this, an imperfect ring of cork 
to which the intestine may be pinned with 
fine needle-ends. The object-glass, with its 
disk, is fixed to a larger glass plate, at such 
a height above it that the free edge of the 
disk presses against the side of the frog's 
body, immediately below the incision, and is 
thus conveniently placed for the reception of 
the mesentery. 
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the leucocytes, instead of loitering here 
and there at the edge of the axial current, 
begin to crowd in numbers against the 
vascular wall, as was long ago described 
by Dr. Williams.' In this way the vein 
becomes lined with a continuous pave- 
ment of these bodies, which remain 
almost motionless, notwithstanding that 
the axial current sweeps by them as 
continuously as before, though with 
abated velocity. Now is the moment at 
which the eye must be fixed on the outer 
contour of the vessel, from which (to 
quote Professor Cohnheim's words) here 
and there minute colorless button-shaped 
elevations spring, just as if they were 
produced by budding out of the wall of 
the vessel itself. The buds increase 
gradually and slowly in size, until each 
assumes the form of a hemispherical pro- 
jection, of width corresponding to that of 
a leucocyte. Eventually the hemisphere 
is converted into a pear-shaped body, the 
stalk end of which is still attached to the 
surface of the vein, while the round part 
projects freely. Gradually the little mass 
of protoplasm removes itself further and 
further away, aud as it does so, begins to 
shoot out delicate prongs of transparent 
protoplasm from its surface, in nowise 
differing in their aspect from the slender 
thread by which it is still moored to the 
vessel. .Finally, the thread is severed, 
and the process is complete. The ob- 
server has before him an emigrant leuco- 
cyte, which in all appreciable respects 
resembles those which have been already 
described in the aqueous humor of the 
inflamed eye. 2 

The experiment I have described, even 
if the phenomena are not observed with 

1 See Dr. Williams's Gulstonian Lectures, 
published in 1841, in the Medical Gazette. 

2 From the description given above, it might 
be inferred that the experiment is one of great 
simplicity, whereas in practice it is attended 
with very considerable difficulty ; so much 
so, indeed, that most persons who have tried 
it have found failure more frequent than suc- 
cess. The principal sources of difficulty are, 
1st, that the time occupied in the first stage 
of the process, during which the circulation 
is going on with unabated velocity, is ex- 
tremely variable ; 2dly, that if, from weari- 
ness or inadvertence, the attention of the ob- 
server is diverted from the selected vein at 
the commencemen t of the process of migration, 
he is very unlikely to succeed in seeing what 
he desires to see afterwards ; for, inasmuch 
as leucocytes are escaping simultaneously in 
various parts of the mesentery, they soon ac- 
cumulate in such numbers that their mode of 
exit can no longer be distinguished. Yet, 
notwithstanding these difficulties, no one who 
has time and patience enough need fail ; 
great care in manipulation is required, but 
no extraordinary dexterity. 



that care which is necessary in order tc 
obtain a satisfactory result, is yet very 
convincing. For even if one fails from 
want of patience to watch an individual 
corpuscle through the successive stages 
of its escape, there are other obvious facts 
which arc too significant to be misunder- 
stood. The accumulation of innumerable 
leucocytes around veins which were before 
entirely free, the absence in these bodies 
of the faintest indications of any process 
by which they could be supposed to be 
developed where they are, the obvious 
identity of the leucocytes outside with 
those inside, the pedicles by which at all 
stages of the process many of the corpus- 
cles hang on to the outer surface of the 
vessels — all these are facts which make it 
impossible to admit either that the cor- 
puscles have been formed in the situations 
which they occupy, or that they have mi- 
grated from any other quarter excepting 
from the blood-stream. 

In his observation on the same process 
in the tongue of the frog,' Professor Cohn- 
heim follows the method originally em- 
ployed by Dr. Waller, excepting of course 
that the animal is curarized, and that in 
order to facilitate the observation the mu- 
cous membrane is partially removed. The 
process of migration goes on in the tongue 
just as in the mesentery ; but (to quote 
once more from Cohnheim) " with such 
promptitude and certainty, and if the ex- 
pression may be allowed, with such ele- 
gance," that he feels tempted to prefer the 
former to the latter as an object of experi- 
ment. 

From these facts Cohnheim concludes 
" that all such corpuscles as are formed in 
the first stage of an acute inflammation 
certainly originate from the vessels," but 
admits that they do not enable us to ar- 
rive at any determination of the question 
whether or not pus-cells originate in other 
ways in the later stages. 

The bare fact of emigration when first 
announced took every one by surprise. 
Notwithstanding, it was very soon accept- 
ed by pathologists, partly because their 
minds were prepared by the previous dis- 
coveries of v. Recklinghausen, partly be- 
cause Cohnheim's statements bore upon 
them the stamp of straightforwardness 
and accuracy. Unfortunately many of 
Cohnheim's adherents have not been con- 
tent with receiving the fact, but as so 
often happens in similar cases, have at- 
tributed to it a wider significance than 

1 Cohnheim, "Ueber das Verhalten der 
fixen Bindegewebskorperchen bei der Eutziin- 
dung." Virchow's Archiv, vol. xlv. p. 333. 
From comparative observations made recent- 
ly, I am led to recommend the tongue as de- 
cidedly a better subject for study than the 
mesentery. 
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that assigned to it by the discoverer him- 
self. The passage I have quoted above 
affords evidence that the doctrine com- 
monly spoken of as Cohnheim's — that 
pus-corpuscles originate entirely and ex- 
clusively from the blood, and that the 
tissues have nothing to do with their pro- 
duction—is in reality not his.' He evi- 
denthy sees as plainly as others that, 
although in the commencement of every 
acute inflammation the first generations 
of pus-corpuscles maybe emigrants, there 
is nothing in the facts which contradicts 
the previously accepted belief, supported 
as it is by so overwhelming a mass of 
evidence, that the later generations are 
the offspring of the inflamed tissues. 

I have now said all that appears neces- 
sary on the subject of the migration of 
leucocytes. It remains to notice in few 
words the parallel process of exudation 
of liquor sanguinis. The idea that the 
escape of liquid from the blood into the 
inflamed parts is a main characteristic of 
inflammation is an old one •, nor indeed is 
it very easy to see how it could be over- 
looked, for the swelling which is one of 
the four cardinal symptoms could not be 
otherwise explained. Lt is, therefore, not 
worth while to occupy space in stating 
evidence to show that every inflamed part 
becomes soaked with a liquid which is 
derived directly from the circulating blood. 
iSTor is it expedient to refer to the doc- 
trines which prevailed when the micro- 
scope was first used as an instrument of 
pathological research, as to the indepen- 
dent origin of pus-corpuscles and other 
cellular inflammatory products in exuded 
blood-plasma, excepting in so far as is 
necessary in order to explain that when 
we use the term exudation, we mean sim- 
ply the act by which the liquor sanguinis 
sweats out of the vessels, not either the 
exuded liquid or the structural elements 
which were at one time supposed to be 
spontaneously generated in it. The im- 
portant relations of exudation with the 
other phenomena of inflammation will be 
fully considered under other headings. 



in. STASIS. 

Another change occurs in the blood- 
vessels in inflammation, which, as it is 
subsequent as well as subordinate to those 
already mentioned, has not yet been ad- 
verted to. We have seen that in the 
mesentery as well as in the tongue of the 

1 I am aware that Prof. Cohnheim has since 
expressed himself much more positively than 
in the passage referred to. It is therefore 
the more important to show what impression 
was left upon his mind by the facts at the 
time he observed them. 
VOL. I.— 4 



frog, the vascular enlargement which is 
produced by irritation is for a certain 
time associated with an acceleration of 
the blood-stream, or at all events with no 
appreciable diminution of its velocity ; 
but that, at an uncertain moment, the 
current begins to slacken, while the leu- 
cocytes hug the vascular wall and finally 
find their way out. If the part is arranged 
for observation in a manner conducive to 
the maintenance of the circulation, the 
retarded current may go on for a long 
time without any material alteration ; but 
eventually it is apt to become slower and 
slower and more and more oscillating, un- 
til it ceases, in which case the condition 
long known as stasis is brought about. 
This does not, however, consist merely in 
arrest of the current, for it is observed 
that in those vessels in which stasis has 
occurred, the blood is not merely motion- 
less, but much altered in its aspect. It 
appears as if it were made up entirely of 
colored eorpuscles without liquor sangui- 
nis, and these are packed together in the 
choked capillaries in such a manner that 
their individual forms are scarcely dis- 
tinguishable. The nature of this change 
was most carefully investigated by Pro- 
fessor Lister in his well-known paper 
" On the Early Stages of Inflammation. '" 
The principal results of his inquiries are 
as follows : He believes that the accu- 
mulation of the corpuscles is due to a 
property they themselves possess of co- 
hering together ; and that they attach 
themselves to each other in the inflamed 
vessels in exactly the same way that they 
cohere in rolls in ordinary blood after its 
removal from the body. He does not, 
however, suppose that this cohesiveness 
of the corpuscles is greater in the blood 
of inflamed parts than in other blood ; 2 
for he finds in the first place that vessels 
leading to or from areas of stasis manifest 
no tendency to cohesion on the part of 
the corpuscles ; and, secondly, that blood 
taken from inflamed parts differs in no 
l'espect from healthy blood, as regards the 
mode in which its corpuscles arrange 
themselves on the object-glass. These 
facts seem plainly to indicate that the 
cause of the phenomena is to be looked for, 
not in the condition of the blood, but in 
that of the vessels — in other words, that 
the corpuscles draw to each other, not be- 
cause they are themselves in an abnormal 
state, but because the living tissue Irv 
which they are surrounded is altered. 



1 Philosophical Transactions, 1858, p. 645. 

2 Loc. cit., p. 669. "The adhesiveness 
which the red corpuscles acquire in inflam- 
matory congestion, though varying in pro- 
portion to the degree of irritation, is never 
greater than occurs in the blood of a healthy 
part when withdrawn from the body." 
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This conclusion is rendered even more cer- 
tain by the recent experiments of Dr. A. 
Ryneck in the Physiological Laboratory 
at Gratz. He has shown that all the 
phenomena of stasis can be produced by 
irritation in the webs of frogs, in which 
milk or defibrinated blood of mammalia 
has been substituted for the circulating 
fluid. To demonstrate this, fresh milk 
must be injected under a pressure of from 
two to three inches by a canula into the 
bulbus amice of a curarized frog, the sinus 
venosus having been previously opened. 
The milk having passed through the sys- 
temic circulation finds its way out at the 
venous opening, completely displacing the 
natural contents of the vessels. If, then, 
the web is touched with a rod moistened 
with ammonia, the phenomena of stasis 
occur in the irritated part ; the capillaries 
become crowded with milk-globules, ex- 
hibiting the appearance of gray cords. 
When defibrinated blood is used, the re- 
sults are even more striking, for in this 
case the choked vessels soon exhibit in 
every respect the same appearances as in 
ordinary inflammation. 

These results seem to make it perfectly 
clear that the local changes which lead to 
the production of stasis must have their 
seat either in the walls of the vessels, or 
in the tissues which immediately surround 
tb em. To determine this more precisely, 
Dr. Ryneck varied this experiment by first 
filling the vessels with an indifferent liquid, 
such as solution of common salt of proper 
strength, so as to remove the blood ; then 
subjecting their internal surfaces for a few 
moments to an agent which, by virtue of 
its chemical action, might be expected to 
modify or destroy its vitality ; and finally, 
after replacing the injurious liquid by milk 
or defibrinated blood, observing the effects 
of local irritation. Solution of chromic 
acid, chloride of gold, and sulphate of 
copper, were found to be well adapted for 
thus acting on the vessels. The results 
were decisive. No stasis was produced 
by irritation in webs which had been thus 
treated. 1 



IV. 



STRUCTURAL CHANGES IN THE 
CAPILLARIES. 



Until a few years ago, it was supposed 
that the capillaries take no part in normal 
or abnormal nutritive processes, excepting 
in so far as they act as passive filters 
through which liquor sanguinis transudes. 
This belief was first shaken by the dis- 
covery of Strieker that when the capilla- 

1 Ryneck, "Zur Kenntuiss der Stase des 
Blutes in den Gefassen entziindeter Theile." 
Rollett's "Untersuch. aus dem Institute fur 
Phys. u. Histol. in Graz." Leipzig, 1870, p. 
103. 



ries of the membrana nictitans of the frog 
are examined alive (i. e., when the struc- 
ture is placed under the microscope in 
aqueous humor immediately after ex- 
cision), they exhibit changes of form and 
size which can only be accounted for by 
supposing them to be contractile. 1 

The activity of the life of the capillary 
wall has been more completely demon- 
strated by the further researches of the 
same pathologist, especially those carried 
out by him in combination with Leides- 
dorf, as to traumatic inflammation of the 
substance of the brain. 2 

In his first inquiry, published in 1866, 
Strieker showed that in the brain of the 
common fowl, when examined five or six 
days after mechanical injury, the vessels 
of the injured part exhibit changes which 
may be best described as consisting in 
budding or sprouting of the capillary 
wall. The structureless or hyaline sub- 
stance of which the capillary appears 
to consist, is found to have undergone 
thickenings here and there of such a na- 
ture, that instead of being evenly cylin- 
drical, it exhibits projecting irregularities 
or knobs. Of these knobs some retain 
their original form, while others grow 
out into branched or undivided processes, 
in a direction at right angles to that of 
the capillary, which sooner or later unite 
with similar outgrowths springing from 
other capillaries, so as to give rise to a 
connecting mesh-work of fibres. In the 
early state all these formations are beset 
with numerous fat granules, exactly simi- 
lar to those which exist in the well- 
known exudation-corpuscles of inflamed 
brain substance ; so that wherever the 
knobs are of a globular form, they look as 
if they were exudation corpuscles, embed- 
ded in and continuous with the substance 
of the capillary. Very recently these ob- 
servations have been repeated by Dr. Jolly 
of Munich, 2 under Professor Strieker's 
guidance, who has found that the altera- 
tion of the capillaries begins within a day 
after the injury. The first change con- 
sists in an infiltration of the capillary 
wall with fat granules, and has its princi- 
pal seat in the neighborhood of the nuclei. 
As the process advances, the granulation 
increases, and the alterations of form 

1 Strieker, "Ueber die capillaren Blutge- 
fasse in der Nickhaut des Frosclies." Sitz- 
ungsberichte der Wiener Akademie, 1865, 
vol. li. part ii. p. 16. " Studien iiber den 
Ban und das Leben der capillaren Blutge- 
fasse," loc. cit. vol. lii. part ii. p. 379. 

2 Leidesdorf und Strieker, "Studien iiber 
die Histologic der Entziindungsberde." Sitz- 
ungsb. der Wien. Akad., vol. lii. part ii. p. 
534. 

3 Jolly, "Ueber traumatiscbe Encephalitis." 
Strieker's Studien, 1870, p. 38. 
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already described begin to manifest them- 
selves. 

Although a similar process has not been 
made out~in other tissues when in a state 
of inflammation, there are various facts 
relating to the condition of the capillaries 
in such tissues, which are in accordance 
with it. Thus in the process of healing 
by the first intention, the formation of 
new vessels takes place by a mode of bud- 
ding from the old capillaries, which is 
very like that we have been considering. 
Little processes sprout out from capillary 
loops in the neighborhood of the wound, 
which are still entire, and grow towards 
similar processes which spring from other 
loops. The two growing points, as soon 
as they come into contact, melt together, 
just in the same way as the growing ends 
of the marginal filaments which we 
studied before in the Plasmodium of the 
myxomycetes. Thus the main difference 
between the process of healing and that 
of traumatic encephalitis lies in the cir- 
cumstance that in the latter the out- 
growths from the capillaries are apparent- 
ly not tubular, and do not become vessels. 
So also in the pyogenic membranes of 
very small abscesses, the newly formed 
capillaries, although they become looped, 
originate by outgrowth in the same man- 
ner. 1 

Since the discovery of the emigration of 
blood leucocytes, it has often been argued 
that their escape from the capillaries 
would not be possible unless the capillary 
membrane were porous ; and then, this 
being admitted, the fact that the capilla- 
ries can be filled to distension with trans- 
parent injection masses (such as the so- 
called soluble Prussian blue) without the 
slightest extravasation, has been used as 
a reason for regarding migration as an 
impossibilit3 r . There seems to me to be 
no doubt that if the porosity of the capil- 
laries were a necessary inference from the 
fact of emigration, the objection made 
would be a valid one. But from the ac- 
count which has been already given of the 
vital properties of the capillary substance, 
the reader will see that any such assump- 
tion would be premature. The capillary 
is not a dead conduit, but a tube of living 
protoplasm. There is, therefore, no dif- 
ficulty whatever in understanding how 
the membrane may open to allow the es- 
cape of leucocytes, and close again after 
they have passed out ; for it is one of the 
most striking peculiarities of contractile 
substance that when two parts of the 
same mass are separated, and again 

1 For a full description of this subject, see 
Wywodzoff. " Experimentelle Studien iiber 
die Vorgange bei der Heilung per primam in- 
tentionem." Medizinische Jahrbiicher, 1867, 
p. 3. 



brought into contact, they melt together 
as if they had not been severed. 1 

[The present accepted view of the his- 
tological structure of capillary bloodves- 
sels rather infers the possibility of the mi- 
gration of the blood-elements through 
openings or stomata. 

The recent histological examinations of 
these vessels describe them as minute 
tubes composed of a thin elastic endothe- 
lial membrane, viz., a single la} r er of 
nucleated cell-plates. This endothelial 
membrane resembles other endothelial 
membranes, in that its cells are united 
one to another by an albuminous inter- 
cellular cement substance, which latter, 
in nitrate of silver preparations, is seen 
as dark irregular lines separating the 
cells. 

The distension of the capillary vessels, 
which occurs during inflammation to an 
abnormal degree, is such as to cause a 
separation at many points of the intercel- 
lular cement substance. Thus we have 
formed minute openings (stigmata, Ar- 
nold), which are gradually enlarged into 
stomata. Winiwarter found, when such 
vessels were injected, that an escape of 
the injected substance may take place 
through these openings. If this condition 
exists during inflammatory action, it is 
very probable that diapedesis of colored 
and migration of colorless corpuscles may 
take place through these abnormal open- 
ings, the result of over-distension of the 
capillary bloodvessels. 

Again, Purves has found that the capil- 
lary vessels, through which colorless cor- 
puscles have migrated, upon being stained 



1 "The griding sword with discontinuous wouud 
Passed through him, but th' ethereal substance 
closed 

Not long divisible 

for spirits that live throughout, 

Vital in ev'ry part, not as frail man, 
In entrails, heart, or head, liver or reins, 
Cannot but by annihilating die ; 
Nor in their liquid texture mortal wound 
Receive, no more they can the fluid air. 
All heart they live, all head, all eye, all ear, 
All intellect, all sense ; and as they please, 
They liinb themselves ; and color, shape, or size 
Assume, as likes them best, condense or rare." 
Paradise Lost, Book vi. 

Since the above was written I have had the 
opportunity of witnessing the very admirable 
and ingenious experiments lately exhibited 
at the Royal Society by Dr. Norris. A mem- 
branous film is formed by dipping a metal 
ring, a foot or more in diameter and held 
horizontally, into a vessel containing solution 
of soap. It is then shown that soap-bubbles, 
glass rods, and other objects with wetted 
surfaces, can be pressed through the film 
without its being ruptured. The condition* 
of this experiment are so entirely different 
from those which exist in the living tissue, 
that I cannot regard it as affording any ex- 
planation of the passage of leucocytes through 
the walls of the capillaries. 
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with nitrate of silver, show that the mi- 
gration is limited to the intercellular ce- 
ment-substance of the endothelial wall. 1 ] 



v. SUMMARY. 

We have now arrived at a point in our 
inquiry at which we may perhaps advan- 
tageously pause, and endeavor to bring 
the various parts of the process we have 
considered into closer relation with each 
other. 

We have learnt that in inflammation 
the circulation is at first accelerated and 
increased, subsequently retarded and di- 
minished, that the latter condition is at- 
tended with exudation of liquor sanguinis, 
emigration of leucocytes and stasis. In 
the study we have already made of these 
phenomena we have been led to believe 
that their origin is partly local, partly 
general. Thus, with respect to the lead- 
ing vascular change in inflammation, viz., 
the acceleration of the blood-stream, it 
has appeared to be established on satis- 
factory grounds that it is a consequence 
of an impression received by the centri- 
petal nerves of the injured part, and re- 
flected by the vaso-mo'tor centre through 
the centrifugal nerves to the vessels ; so 
that although our understanding of the 
mechanism by which this result is brought 
about is as yet very imperfect, we can 
have little doubt that it is due to changes 
having their seat in the nervous system. 
On other grounds we have seen reason to 
suspect that most of the subsequent phe- 
nomena have no direct relation to the dis- 
turbance of the circulation as their cause, 
but rather to intimate changes in the 
properties of the living substance with 
which the blood comes into contact in its 
passage through the affected part. We 
shall probably best accomplish the end 
we have in view by assuming in the first 
instance that the essential phenomena of 
inflammation are referable either to dis- 
ordered vascular innervation or to a local 
disturbance of the life of the inflamed 
part. We shall then be able to consider, 
with respect to each of them in succession, 
in how far it is referable to one or other 
of these proximate causes. The assump- 
tion, even if it do not turn out to be a 
true one, will materially help us in bring- 
ing facts into connection, and in deter- 
mining their relative significance. 

We have first to inquire into the causes 
of the slowing of the blood-stream which 
always succeeds the primary acceleration. 
Does it happen because the access of blood 
from the heart is retarded ? or is it a 
combined result of the subsidence of the 



[' Atlas of Histology. 
Noble Smith.] 
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previous acceleration and of dilatation of 
the smallest vessels ? The main reason 
for believing that it is due to diminished 
supply of blood from the heart, and there- 
fore presumably to a condition of the 
arteries the reverse of that which leads to 
the previous afflux, is that in certain 
cases it is attended with visible narrow- 
ing of the arteries. The most positive 
observations on this point are those of 
Saviotti already referred to. He has 
made careful comparative experiments as 
to the vascular effects produced in the 
web of the frog by acids, alkalies, metal- 
lic salts, neutral alkaline salts, croton oil, 
cantharides, and other irritants ; and he 
finds that in every case the diminution of 
the capillary circulation is attended with 
narrowing of the afferent arteries. Just 
as in the case of the previous dilatation, 
however, the relation between contraction 
of the capillaries and slowing of the blood- 
stream is not constant either as regards 
their degree or the time at which they 
occur. This want of correspondence is 
in itself sufficient to show that the former 
cannot be regarded as the cause of the 
latter. And we are the more disposed 
to adopt this view when we consider that 
the contraction can be completely ac- 
counted for otherwise. During the pri- 
mary afflux of blood the arterial dilatation 
extends not merely to those branches 
which lead directly to the inflamed area, 
but to those which convey blood to its 
immediate neighborhood. Soon, slowing 
and stasis occur at the centre, the in- 
creased afflux still continuing, in conse- 
quence of which the collateral capillary 
channels become more and more enlarged. 
Eventually the arterial determination of 
blood subsides ; less blood flows, but the 
capillaries still remain open, and there- 
fore the artery which feeds them having 
less resistance in front, contracts to a 
diameter smaller than that which it origi- 
nally possessed. In other words, not- 
withstanding the obstruction which exists 
at the seat of inflammation, the effect 
produced is not, as might be expected, 
dilatation, but contraction of the afferent 
artery, because the resistance is far more 
than balanced by the increased facility of 
circulation in the surrounding zone of 
congestion ; so that the pressure of the 
blood against the inner surface of the 
artery and consequently its expansion, is 
considerably lessened. The diminished 
circulation in an inflamed part is there- 
fore not to be regarded as a consequence 
of the diminished, afflux of blood a tergo; 
for the narrowing of the arteries is a 
merely secondary effect of the disturbance 
of the circulation. We must, therefore, 
in accordance with the assumption with 
which we started, look in the direction of 
the local changes for its cause. 
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It follows from what has been said that 
the slowing of the capillary circulation is 
merely the first stage of stasis, the be- 
ginning of the process of which stasis is 
the end. For if it be granted that they 
are both of exclusively local causation, it 
would be unreasonable to separate them ; 
the more so considering that in all cases 
in which we have the opportunity of ob- 
servation, the former is found to pass by 
insensible gradations into the latter. So 
far, therefore, as relates to the local 
changes in inflammation, i. c. , to those 
which occur within the range of the im- 
mediate action of the injurious stimulus, 
we see that the process consists first in 
gradual arrest of the capillary circulation, 
and secondly in exudation of certain con- 
stituents of the blood. When we proceed 
further to inquire in what relation these 
two stand to each other, by comparing the 
circumstances under which they are ac- 
tually observed, we come at once to the 
conclusion that they are so closely and 
inseparably associated that neither can 
be considered as consequent or antece- 
dent, and hence that both must be de- 
pendent on the same proximate cause. 

In the present state of our knowledge 
it is not possible to elucidate the nature 
of this cause completely. There are, 
however, certain experimental facts which 
enable us to approach its solution some- 
what closely, and which will, on this 
ground, serve as a basis for future investi- 
gation. Thus, if a ligature is tightened 
round the thigh of a frog, so as to arrest 
the circulation, and ammonia is applied 
to the web, the blood ' gathers from all 
sides towards the irritated part, until the 
capillaries within the area of irritation 
become choked with closely packed blood- 
corpuscles, and present all the appearance 
of stasis. If at the same time the other 
web is irritated in a similar manner, a 
comparison can be made of the effects 
produced. So far as the state of the ca- 
pillaries is concerned, there is no differ- 
ence whatever between them; the simi- 
larity becoming still more striking if the 
circulation is restored in the ligatured 
limb by removing the thread. Both webs 
then exhibit the ordinary results of irri- 
tation. 1 

In this experiment we have the process 
of inflammation reduced to its simplest 
form. Taken in combination with the 
observation of Dr. Byneck, related in 
Part III., that neither exudation nor ar- 
rest of the capillary circulation can be 

1 This experiment was first made by H. 
Weber in 1852 (" Experimente iiber die Stase 
an der Froschschwimmhaut." Muller's Ar- 
chiv, 1852, p. 361). It was repeated by- 
Prof. Lister (loo. cit., p. 667) in 1S57, and 
subsequently by other pathologists". 



produced in vessels through which cer- 
tain poisonous metallic solutions have 
been passed, it shows that the agent in 
all the visible local effects is the living 
substance with which the blood comes 
into contact as it flows. Beyond this 
point we lose the guidance of direct ob- 
servation, and must for the present con- 
tent ourselves with stating that in an in- 
jured part the walls of the capillaries 
become so altered that the liquor san- 
guinis, instead of transuding from the 
smaller arteries in quantit} r just sufficient 
to balance the absorption, leaks abund- 
antly from the vessels ; and that in many 
cases this is subsequently associated with 
squeezing out of the leucocytes, or even 
of the colored corpuscles. 1 

What the nature of this sudden change 
in the living substance is, we know not, 
and should gain nothing by speculating. 
Apart from all theory the fact stands out 
clearly that, independently of any visible 
alteration either in the vessel itself or in 
the structural elements in its neighbor- 
hood, the constant effect of injuring a liv- 
ing tissue is to divert a part of the liquor 
sanguinis from its natural course, and de- 
termine its soakage from the vessels which 
before held it, into the surrounding pa- 
renchyma. 

Another question presents itself, the 
consideration of which cannot be left out, 
although it does not at present admit of 
any satisfactory answer, viz., that of the 
immediate cause of the emigration of 
leucocytes, and the relation of this phe- 
nomenon to exudation of liquor sanguinis. 
Why, as the blood-stream slackens in an 
inflamed part, leucocytes should separate 
from it and tend towards the internal sur- 
faces of the veins and capillaries, we must 
admit ourselves altogether unable to ex- 
plain. The fact that if blood freshly 
taken from the circulation of a frog or 
newt is received in a capillary tube or 
under a cover-glass, the leucocytes emi- 
grate from the clot as soon as it is formed, 
and collect in numbers in the surround- 



1 That the change by which the capillaries 
become leaky has its seat in the vascular 
walls rather than in the adjoining tissue, is 
rendered probable by a recent observation of 
Dr. Ryneck, who has found that if an irritant 
is applied to the web of a frog, in which solu- 
tion of common salt is circulating instead of 
blood, it becomes infiltrated at the seat of 
irritation to such 1 an extent that a prominent 
tumor is formed, which eventually spreads 
over the whole of the division of the web 
acted upon. This experiment shows that 
exudation cannot be a consequence of increased 
attraction between the tissue and the circu- 
lating liquid, for in the case of salt solution 
such an attraction cannot be supposed to 
exist. 
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ing serum, affords an opportunity of 
watching the process under conditions 
much simpler than those which exist in 
the circulation. 1 As yet we are as little 
able to explain the one as the other. 
There can, I think, he little doubt that of 
the two stages in the process of emigra- 
tion, viz., the long-known loitering of leu- 
cocytes along the sides of the vessels, and 
the newly-discovered penetration by them 
of the vascular walls — the first is the es- 
sential one, and that whenever an expla- 
nation is found of the former, it will serve 
as a key to the comprehension of the 
latter. 



Section ii. — Changes which have their 
seat in the tissues. 

Introduction. 

In the preceding section we have seen 
that the process of inflammation centres 
in the discharge of liquor sanguinis from 
the capillaries. We have now to consider 
the influence which the exuded liquid ex- 
ercises on the elements of the tissues. 
The textuval changes, although they may 
differ considerably according to the struc- 
ture and function of the part affected, are 
all of such a nature as to indicate increased 
activity of cell life. Considering that the 
condition of an organ which is the seat of 
inflammation differs, so far as observation 
teaches us, from the ordinary state only 
in being soaked with exuded liquor san- 
guinis, it is natural to attribute the 
supervening over-growth and over-mul- 
tiplication of cells to the exudation. As, 
however, many pathologists believe that 
these effects have an extremely different 
signification — that they are the results not 
of' the direct stimulation of the cells, but 
of impressions reflected to them by an 
unknown nervoiis centre, supposed to 
preside over nutrition— we shall, after we 
have completed those anatomical descrip- 
tions which will constitute the most im- 
portant part of the present section, place 
before the reader the grounds which exist 
for believing that whatever other influ- 
ences may co-operate with that of changes 
in the nutritive medium in which the 
tissues are immersed, this is in itself siif- 
ficient to account for the textural germi- 
nation. 



I. STRUCTURAL CHANGES WHICH OC- 
CUR IN THE CONNECTIVE AND SUP- 
PORTING TISSUES IN INFLAMMATION. 

Under this title I include all those tis- 
sues which are not concerned in any 

1 For a description of this process, see my 
lecture on Leucocytes, already quoted. 



function excepting those expressed in the 
definition. With reference to the present 
inquiry they are divisible into vascular 
and non-vascular. The vascular tissues 
include bone and the varieties of connec- 
tive tissue in the strict sense ; the non- 
vascular, cartilage, tendon and the cornea. 

Non-vascular connective and supporting 
tissues. 

In studying the process of inflammation 
in tissues which derive their supply of 
nutritive material from bloodvessels at a 
considerable distance, we have the great 
advantage of being able to separate 
entirely those phenomena which are pro- 
per to the tissue-elements from those 
which belong to the circulation. For this 
reason it is not surprising that the non- 
vascular tissues have at all times, since 
the earliest attempts to apply exact me- 
thods of research to pathology, been 
favorite fields for this investigation, and 
that of late years in particular, the most 
fruitful and at the same time decisive 
discussions which have taken place have 
related to the structural changes pro- 
duced by artificial irritation in the cornea. 

Inflammation of the cornea. — The reader 
who desires to know more of the earlier 
researches relating to traumatic keratitis 
will find the information he requires in 
special treatises on that subject. For the 
elucidation of the question which now en- 
gages our attention it appears scarcely 
necessary to carry our inquiries bej^ond 
the past ten years ; for the better modes 
of investigation which have been intro- 
duced since 1863 by v. Recklinghausen 
and Cohnheim have given to subsequent 
observers so great an advantage over 
their predecessors, and placed the subject 
in a light so entirely new, that it has be- 
come necessary tobegin the work afresh. 
The result has been to confirm the truth 
of the previous discoveries and to estab- 
lish the doctrine of textural pyogenesis, 
which was so admirably developed in the 
article on the process of inflammation 
contained in the previous edition of this 
work, on a more solid and extended 
basis. 

Professor von Recklinghausen's method 
of examining the cornea of the frog is as 
follows :' The anterior chamber is first 
punctured so as to let out a drop of aqueous 
humor, which is placed on the object- 
glass ; the cornea is then excised and 
placed in the drop with Descemet's mem- 
brane uppermost. The preparation thus 
obtained is examined without a cover- 
glass, in a closed chamber in which the 
air is saturated with moisture, so that no 

1 V. Recklinghausen, loc. cit. p. 157. 
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evaporation can take place, and conse- 
quently no alteration in the density of the 
liquid in which the cornea is immersed. 1 
The healthy cornea is absolutely trans- 
parent, and when it is examined under 
the microscope in the manner described, 
no structure can be distinguished. This 
homogeneity, so essential to the function 
of the cornea, is a condition inseparable 
from life ; if the observation is continued 
till the tissue begins to die, its structural 
elements gradually come into view — first 
the epithelia, then the lymphoid elements 
proper to the tissue, then the cornea-cor- 
puscles. The explanation of the fact is, 
that whereas in life the elements of which 
the cornea is formed, affect light exactly 
in the same degree, their respective re- 
fractive powers are slightly altered in the 
act of dying. 

If a cornea is examined in the same 
way, which has been irritated a quarter 
of an hour before by the application of a 
point of caustic to its surface, the con- 
junctival epithelial layer can at once be 
distinguished, along with a few leuco- 
cytes, underneath and among the epithe- 
lial elements. If an hour or two has 
elapsed, the proper cornea-corpuscles are 
visible, as dark stellate or spindle-shaped 
spots on a transparent ground. Of these 
some are homogeneous, and can be dis- 
tinguished from the surrounding sub- 
stance by a slight difference of "shade. 
In others, which are finely granular, the 
processes or rays are subject to slight va- 
riations of contour. These amoeboid 
movements of the rays, although very 
sluggish as compared with those of young 
protoplasm in general, are rendered much 
more active by subjecting the preparation 
to a stream of blood-serum ; for which 
purpose Professor Strieker employs the 
serum of the same animal which has fur- 
nished the cornea. 

In order to follow the inflammatory pro- 
cess in its further stages, another method 
of preparation has been found by Strieker 
to be advantageous. The cornea is im- 
mersed for a few minutes in a weak solu- 
tion of chloride of gold (£ per cent.). It 
is then washed with water slightly acidu- 
lated with acetic acid, and exposed to 
daylight. When the frog's cornea is ex- 
amined in this way at various periods after 
irritation, the progress of the changes of 
which the beginning has been already 



1 The following statement is founded on 
the admirable research of Mr. W. F. Norris 
conducted in the Vienna laboratory under 
Strieker's guidance. Norris and Strieker, 
"Versuche tiber Hornhaut-Entziindnng." 
Strieker's Studien, 1870, p. 1. I retain the 
terms employed by the authors, although in 
the light of more recent anatomical discover- 
ies they are open to criticism. 



sketched, may be studied with great ad- 
vantage. In the normal cornea, when so 
treated, the stellate corpuscles with their 
nuclei can be very distinctly seen. The 
latter are irregularly defined, of large size 
in relation to the protoplasmic mass in 
which they are embedded, and contain 
one or two nucleoli. In the stellate ma-ses 
themselves the caudate processes or rays 
are the most striking and obvious features. 
In a cornea excised three hours after irri- 
tation, some of the corpuscles exhibit no 
change excepting that their outlines are 
more strongly marked ; in others there 
seem to be, in addition to the irregular 
nucleus above referred to, one or more 
spheroidal bodies which are embedded in 
some other part of the corpuscle. This 

Fig. 5. 




Cornea of frog excised three hours after irritation. 

appearance affords the earliest sign that 
the process which has been hitherto called 
" proliferation" is beginning that is to 
say that the mode of life of the protoplas- 
mic mass is changing from the normal 
quiescent stnte which fits it to take part 
in a permanent tissue, to the state of re- 
productive or germinating activity— that 
new bodies are being formed within the 
body of the parent "mass, to which such 
terms as "germs" or " offspring" are ap- 
plicable. A part of the original living 
substance of the element begins a new 
life, much more active than itTbefore pos- 
sessed, and a new organic development. 
Since the introduction of the method of 
observing structural changes in living tis- 
sues, pathologists have learnt that it is a 
constant characteristic of the change we 
are considering, that the rejuvenescent 
part or substance acquires the property 
of contractility. In other words, that all 
protoplasm when assuming new life, and 
beginning new organic development is 
endowed with the faculty of amoeboid 
movement. Of the words which have 
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been employed to denote this change, viz. 
rejuvenescence, proliferation, germina- 
tion, the last appears preferable as being 
the least technical and the most expres- 
sive. 

AVe return to the further steps of the 
germinative process in the inflamed cor- 
nea. Between the fifth and twelfth hours 
after irritation the cornea-corpuscles be- 
come more and more distinct and granu- 
lar, while their processes become thicker 
and shorter, until at length many of them 
lose altogether their characteristic stellate 

Fig. 6. 




Altered corpuscles of cornea excised eight hours 
after irritation. 

or caudate outline, and are converted into 
irregular clumps. If the cornea is ex- 
amined in this stage, after treatment with 
chloride of gold, it is seen that in those 
parts in which the structural changes are 
most advanced the normal ehai-aeter of 
the. tissue is entirely lost. The beautiful 
network produced by the interlacing of 
the normal corpuscles is no longer visible ; 
in place of it the field is scattered over 
with clumps of irregular form, in some of 
which the caudse are represented by 
rounded knobs, while in others the outline 
is almost spheroidal. Most of these bodies 
are so granular that their contents cannot 
be distinguished, but in others the newly 
formed germs are plainly visible. The 
number of these germs varies according 
to the stage of irritation, so that in the 
same cornea, clumps containing a nume- 
rous offspring may be seen in" one part, 
while in others the germination is only 
beginning. 

That the interpretation suggested by 
these appearances is the true one, that 
the clumps containing numerous round 
corpuscles are really of the nature of 
mother-cells, the observer can best assure 
himself by returning to the method of ex- 
amination first described, that is to say, 
by placing the inflamed tissue under the 



microscope alive, at the same time stimu- 
lating the elements in question to in- 
creased amoeboid movement by irrigation 
with serum. It is then seen that the 
germs change their relative position with 

Fig. 7. 




Cornea sixteen hours after irritation. Amoeboid 
masses containing numerous newly-formed elements. 

the movements of the mass of protoplasm 
in which thejr are inclosed, just in the 
same way as the granules and ingesta do 
in the body of an amoeba, rolling one 

Fig. 8. 




Cornea about twenty-four hours after the insertion 
of a fine ligature. Masses containing young elements 
in the neighborhood of the thread. 

over another in such a manner as would 
not be possible if they were not really 
contained in the mass. 

Hitherto nothing has been said of pus- 
corpuscles, that is, leucocytes, because in 
the stages of keratitis we have been con- 
sidering they bear no part. The cornea 
has lost its perfect transparency, but is 
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not as yet turbid ; the few leucocytes 
which are met with are those which are 
indigenous in the tissue. There is as 
yet no suppuration ; to arrive at an opin- 
ion as to how the formation of pus com- 
mences we must follow Professor Strieker 
a stage further. The difficulty of the 
observation lies in the rapidity with 
which the process takes place ; for from 
the moment that the cornea begins to be 
clouded, its tissue is so beset with grow- 
ing and multiplying elements that it is 
difficult to distinguish them, so that the 
only way by which a conclusion can be 
arrived at is by combining the results of 
a number of observations made on differ- 
ent corneas at the stage of commencing 
opacity. 1 From such observations it may 
be learnt, first that the opacity is due to 
the presence of leucocytes, which are so 
numerous that it is out of the question to 
regard them as the offspring of those 
which are indigenous in the tissue ; and 
secondly, that" among them there are 
many of the original branched or stellate 
corpuscles, some of which are only slightly 
changed in outline or aspect. But in 
addition to these more or less normal cor- 
puscles, the masses above described, con- 
taining groups of germs, also occur in 
great numbers, while among them, and 
in the very parts of the cornea where 
they are most numerous, the leucocytes 
are most crowded and there are fewest 
fixed corpuscles. If these are facts it can 
scarcely be doubted that there is a rela- 
tion between the metamorphosis of the 
stellate corpuscles and the formation of 
leucocytes ; in short, that the little sphe- 
roids which are contained in the amueba- 
like masses are young pus-corpuscles, and 
that even in the cornea suppuration must 
be regarded as at all events in part, a 
process of germination. 

We have next to consider to what ex- 
tent emigration is also concerned in trau- 
matic keratitis. According to Professor 
Cohnheim, it is the only way in which 
the pus-corpuscles are produced, this con- 
clusion being mainly founded on negative 
observations. He has failed to observe 
the germination process we have been de- 
scribing, and does not believe in it. He 
finds that in every form of traumatic 
keratitis, whatever be the nature or mode 
of application of the irritant, the stellate 
corpuscles remain absolutely unaltered, 

1 The reader who is acquainted with Pro- 
fessor Cohnheim's researches on keratitis will 
notice that they commence at the point to 
which we have now reached, so that it is not 
difficult to understand that, although he em- 
ployed the same modes of examination, he 
failed to observe the structural changes which 
have been described in the preceding para- 
graphs. 



both as regards their position and ar- 
rangement, and their structure, and that 
the leucocytes to which the opacity is due 
are neither inclosed in other elements nor 
show any indication of being in different 
stages of development ; whence he natu- 
rally concludes that they cannot have 
originated where they are found, and 
must have been introduced from outside. 
He has further observed, and the fact has 
been confirmed by many other patholo- 
gists, that if keratitis is produced in a 
frog whose blood-leucocytes have been 
charged or fed with aniline or vermilion 
by injecting either of these pigments in a 
state of extremely fine division into the 
circulation, corpuscles can be distinguish- 
ed in the inflamed cornea, which from 
their being pigmented must necessarily 
have migrated from the blood. [Accord- 
ing to Cornil and Kanvier, this conclusion 
of Cohnheim's that "the pigmented cor- 
puscles must necessarily have migrated 
from the blood," does not appear to them 
justifiable ; since after imtation, the cor- 
nea may become infiltrated by a large 
quantity of fluid from the blood. This 
fluid holding in suspension the colored 
particles of aniline, comes in contact with 
the various cells of the cornea ; the gran- 
ules may then penetrate them directly. 
Thus it is possible to set up, in place of 
the theory of Cohnheim, the hypothesis 
of the direct penetration of particles of 
aniline into pus-corpuscles which may 
be generated in the cornea.] In some cases 
the marginal part of the cornea, that part 
which of course is nearest to the vessels, 
is so full of immigrant leucocytes that the 
blue or red coloration can be distinguished 
even with the naked eye. These facts, 
of course, afford conclusive evidence of 
migration, but they contain no disproof 
of tissue-germination, for even Professor 
Cohnheim himself admits that in all stages 
of the process there are many leucocytes 
which are not colored. 

The only positive argument against 
germination is that founded on the re- 
markable experiment known as that of 
the "salt frog." Thi,s experiment con- 
sists in slowly injecting a weak solution 
of common salt by the abdominal vein, 
until blood ceases to flow from its peri- 
pheral end which is left open, so that the 
whole of the natural circulating fluid is 
replaced by the saline solution. " In this 
condition the animal may be kept alive 
for several days. If, then, immediately 
after the injection, the cornea is irritated, 
no opacity is produced, because, accord- 
ing to Cohnheim, the blood from which 
they spring is absent. During last sum- 
mer this experiment was carefully inves- 
tigated in the Vienna Pathological Labo- 
ratory. It was found that even if the 
injection is continued, according to Colin- 
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heim's direction, until the liquid which 
issues from the open end of the vein ap- 
pears colorless, the minute capillaries as 
seen in the mesentery still contain liquid 
which is rich in leucocytes, so that w hat- 



rays of the stellate cells, in cartilage chey 
have no such prolongations and are en- 
tirely closed. When cartilage is irritated, 
as for example by scraping its surface, the 
cells in the neighborhood of the irritation 



ever be the explanation of the want of enlarge and consequently expand their 



opacity of the cornea, it is not due to the 
absence of these structures from the cir- 
culation ; it is much more reasonable and 
natural to suppose that the result of the 
experiment is to be accounted for by the 
peculiarly abnormal condition of the ani- 
mal. 

Inflammation of cartilage. — The changes 
which occur in the permanent structural 
elements in consequence of irritation, are 
much more easily studied in cartilage 
than in the cornea, on account of the fa- 
cility with which this tissue can be pre- 
pared for microscopical examination ; it 



capsules. The protoplasm of which each 
cell consists becomes more granular, and 
soon it is found that the mass contains 
two corpuscles in its interior instead of 
one, and that each has a gathering of pro- 
toplasmic matter around itself. This pro- 
cess of division is repeated in each seg- 
ment until every cavity contains a mass 
of nucleated cells, which at length assume 
characters corresponding with those of 
newly formed pus-corpuscles, while at the 
same time the original interstitial sub- 
stance gradually wastes awa} r , and is 
finally represented by a sponge-like stro- 



has therefore from the commencement of j ma, in the holes of which the groups of 



the inquiry afforded to the. pathological 
observer the most accessible evidence in 
support of the belief that such structural 
changes form an essential part of the pro- 
cess of inflammation ; and particularly as 
regards the question of the origin of pus, 
the obvious difficulty of supposing that 
the young elements which occupy its cavi- 
ties when it is inflamed have penetrated 
into those cavities from some other quar- 
ter, has made the case of cartilage the 
strongest that can be cited against any 
exclusive doctrine of emigration. For 
this veiy reason it is unnecessary to de- 
vote much space to the discussion of in- 
flammation in cartilage, for it is certain 
that if we can show that germination is 
the rule in every other tissue, no one will 
suppose that cartilage is an exception. 
The normal cartilage cell, like every 
other active cell, is a mass of protoplasm 
containing a nucleus. As in the case of 
the cornea, each mass is inclosed in a 
cavity of similar form to itself, which is 
hollowed out in the interstitial substance ; 

[Fig. 9. 




Section of inflamed cartilage, a, The normal cartilage 
cells. 6. The same enlarged, d. Multiplication of cells 
within their capsules, e. Great increase in the number of 
the young cells, and destruction of the intercellular suh- 
stance X 250. — (From Cornil and Ranvier.)] 



the difference being that whereas in the 
cornea the cavities communicate with 
each other by the innumerable tubular 
prolongations which correspond to the 



young cells are contained. In this pro- 
cess we have a typical example of germi- 
nation ; the permanent cells which have 
for their function the maintenance of the 
unchanging life of the tissue, are replaced 
by a more numerous progeny of transitory 
mobile cells, i. e., leucocytes, which live 
at the expense of what remains of the tis- 
sue arid eventually destroy it. 

Inflammation of tendon. — As a non-vas- 
cular tissue, extremely rich in cellular 
elements, tendon has almost as great ad- 
vantages as cartilage for the study of the 
inflammatory changes which such ele- 
ments undergo at a distance from the ves- 
sels. The splits (HeiiWsclie Spaltm) 
which exist in tendon between the paral- 
lel bundles, are lined with chains of staft- 
shaped, nucleated cells, each of which is 
in contact with its neighbors by its ends, 
and consists of a cylinder of protoplasm, 
including a nucleus. The changes which 
these cells undergo have been recently 
very completely studied in rats and 
guinea-pigs by Dr. Giiterbock, who finds 
that by a kind of cleavage of the nu- 
cleus that body assumes a botryoidal 
or necklace form, to which the scanty 
covering of protoplasm models itself. 
Eventually new cells (young pus-cor- 
puscles) are formed by the complete 
division of the nucleus. Here, as in 
other cases, the participation of the 
elements of the tissue in the germina- 
tive process, can only be judged of at 
the very beginning, i. e., about eight 
hours after the injury. At a later pe- 
riod it is so difficult to distinguish the 
results of similar changes in the con- 
nective tissue from those proper to the 
tendon itself, that no conclusion can 
be arrived at. 1 



1 Giiterbock, "Untersuchungen iiber Seh- 
nenentzundung." Strieker's Jahrbiicher, i. 
p. 22. 



THE PROCESS OF INFLAMMATION, 



59 



Vascular connective tissue. 

The most positive information we pos- 
sess as to the nature of the inflammatory 
changes in vascular connective tissue is 
derived from the examination of the pro- 
cess in a frog's tongue, for there is no other 
organ in which the tissue in question can 
he placed under the microscope under 
conditions so completely normal. The 
mode of experiment has been already re- 
ferred to. 

The textural changes have been lately 
described with great minuteness by Pro- 
fessor Cohnheim, 1 and still more recently 
his description has been critically ex- 
amined by Professor Strieker. 2 The cu- 
rarized frog is conveniently placed on its 
back, the tongue being extended by a 
ligature attached to each of its two tips, 
and the ligatures so fixed that the organ 
can be set free and replaced in the mouth 
at the end of each period of observation. 
The tongue can thus be placed readily 
under the microscope, with its papillary 
surface upwards. As, however, the sub- 
mucous tissues could not be well seen 
through the mucous membrane, it is de- 
sirable to strip this membrane off, over a 
small extent of surface, an operation 
which can be effected with scarcely any 
bleeding, and has the additional advan- 
tage that it affords a convenient and prac- 
tical method of irritating the parts to be 
examined. If these preliminary arrange- 
ments have been successfully carried out, 
and sufficiently high powers are employed 
in the examination, it is seen that in the 
meshes between the capillaries of the in- 

Fig. 10. 




Connective tissue corpuscles of the tongue of the frog. 

termuscular spaces there are bodies of 
the most varied form and slightly turbid 
appearance— the so-called connective-tis- 
sue-corpuscles. According to Cohnheim 

1 Cohnheim, loc cit. p. 344. 

2 Strieker, "Ueber die Zelltheilung in ent- 
ziindeten Geweben," loc cit. p. 18. 



these bodies take no part whatever in the 
inflammatory process, the steps of which, 
as he observed it, correspond to those we 
have already described when speaking of 
inflammation in the mesentery. To"de- 
termine this question, of such importance 
in its general bearing on inflammation of 
connective tissues, Professor Strieker has 
subjected these corpuscles to the closest 
scrutiny. He finds that while some of 
them are oblong or fusiform, others are 
of the extremely irregular form figured by 
Cohnheim, and that corpuscles of the 
latter class may be watched for hours 
(in one instance in the same individual 
for ten hours continuously) without 
changing their place. But he does not 
admit that they are motionless ; on the 
contrary, he states that they undergo 
changes of form of so marked a character, 
that there can be no mistake about their 
existence. Tims they swell at one part, 
shrink in others, sometimes budding out 
into processes, which are again retracted ; 
at others assuming forms which seem to 
indicate that they are on the point of di- 
viding. Yet notwithstanding the most 
careful and patient observations, Strieker 
has not succeeded in seeing a single act 
of division completed. In the oblong cor- 
puscles the amoeboid changes are less 
active, and limited to the extremities. 
Sometimes it was observed that the tip 
gathered itself up as if it were just about 
to separate from the rest, but again sub- 
sided into its original condition. 

In several of Strieker's experiments the 
process of emigration was going on with 
great activity, and the tissue becoming 
fuller and fuller of leucocytes during the 
whole period that he was engaged in ob- 
serving the phenomena above described in 
the connective-tissue-corpuscles. It there- 
fore appears perfectly clear that, in the 
particular case of the tongue of the frog, 
these corpuscles have at first nothing to do 
with the process of suppuration. On the 
other hand, it seems highly probable that if 
it had been possible to pursue the investi- 
gation to a later stage, the changes of form 
which he describes would have resulted 
in actual division. The lesson to be 
learned here, as in other cases, seems to 
be, that although in acute and rapid sup- 
purations the leucocytes are mostly if not 
all emigrants, there is reason to believe 
that at later periods other modes of p} r o- 
genesis come into operation. At the same 
time it must be borne in mind, that in the 
present state of our knowledge this is 
rather a matter of inference than of ob- 
servation. The grounds for believing it 
are in the first place the facts we have 
already considered with reference to the 
cornea, and secondly the structural alter- 
ations which are met with in examining 
tissues in the more advanced stages, and 
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less acute forms of inflammation — all those 
anatomical facts, in short, which formed 
the original groundwork of the doctrine 
hitherto taught of the textural origin of 
pus ; with reference to which many of 
Colmheinrs followers seem to have for- 
gotten that they are quite as true and 
quite as significant as ever. For in every 
limited inflammation of the subcutaneous 
tissue, and in the neighborhood of every 
subcutaneous abscess, a region is found 
outside of the focus of suppuration, in 
which the connective-tissue-corpuscles 
present alterations which are so distinct, 
that it is impossible for any one who is 
conversant with them to doubt that they 
signify that the tissue is germinating. 1 

Inflammation of muscle. — There is no 
vascular tissue in which the phenomena 
of germination can be more satisfactorily 
studied than in muscle. The process was 
first examined by Waldeyer, and subse- 
quently by Otto Weber (Fig. 11). Still 
more recently it has been made the sub- 
ject of an extended series of experiments 
by Dr. Janovitsch Tschainski, 2 under the 



direction of Professor Strieker. In trau- 
matic inflammation of muscle, the fixed 
corpuscles of the fibre-sheaths undergo 

Fig. 11. 




Cross section of human muscle from the neighbor- 
hood of a wound. The dark masses represent the re- 
mains of muscular bundles. In other parts of the 
section the sheaths are filled with young elements, 
which have displaced the muscular substance. The 
interstitial connective-tissue is also in a state of ger- 
mination. (After Otto Weber.) 

alterations which resemble those we have 
already noticed in connective tissue, and, 



Fig. 12. 




Multiplication of nuclei in the sheath of an inflamed muscular fibre. 



as in other cases, they are much better 
seen in parts at a little distance from the 
seat of injury than in its immediate neigh- 
borhood. Thus, in experiments in which 
muscle was cauterized, Dr. Janovitsch 
found that the inflammatory changes 
could be studied most advantageously in 
the outer zone of redness and swelling. 
In this situation the muscular substance, 
when examined twenty-four hours after 

1 The experiment of M. Lortet, already re- 
ferred to (p. 46), affords the pathological 
student the opportunity of satisfying himself, 
by a single observation, that in traumatic 
inflammation of the subcutaneous cellular 
tissue, pits is formed both by tissue-germina- 
tion and emigration. The swimming-bladder 
of a fish, previously filled with solution of 
common salt, is inserted beneath the skin of 
a rabbit. After thirty-six hours the animal 
is killed, and the lesions are investigated. 
It is then seen that while the bladder is full 
of corpuscles which can only have migrated 
from the bloodvessels, there is abundant evi- 
dence of the commencement of germinative 
pyogenesis in the surrounding texture. 

2 " Ueber die entzundlichen Veranderun- 
gen der Muskelfasern." Strieker's Studien, 
p. 86. 



irritation, is found to be for the most part 
unaltered, the transverse strise being well 
marked and of natural appearance. The 
aspects of the corpuscles vary according 
to the stage of change. Some are merely 
enlarged, "each consisting of a single nu- 
cleus embedded in a fusiform clump of 
finely granular protoplasm. Of the rest 

Fig. 13. 




Empty sheath beset with young elements. 

some exhibit two nuclei, others a greater 
number, which are arranged either in a 
heap or in a series, and are generally so 
close to each other that their opposed sur- 
faces are flattened, the whole being held to- 
gether and surrounded by the protoplasm 
already mentioned. In the later stages 
the } r oung elements multiply to such an 
extent that they eventually occupy the 
whole of the sheath, the natural contents 
having gradually disappeared. 
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II. STRUCTURAL, CHANGES WHICH OC- 
CUR IN THE EPITHELIAL AND GLAND- 
ULAR TISSUES IN INFLAMMATION. 

Epithelial tissues. — The appearances ob- 
served in suppurating mucous membranes 
have always been regarded as aflbrding, 
next to those in the cornea and in carti- 
lage, the strongest evidence of the textu- 
ral origin of pus. For in a great many- 
kinds of catarrh, large cells have been 
met with in the purulent liquid which is 
thrown off at the very commencement of 
the process, which contain groups of bodies 
entirely resembling young pus-corpuscles. 
These remarkable epithelial elements were 
considered by Buhl, 1 who first described 
and studied them, as mother-cells or 
blood-cells ; and most pathologists since 
have regarded them in the same light. 
But more recently, since the discovery of 
emigration has induced a tendency in the 
minds of some persons to conform all the 
details of the inflammatory process to one 
t} r pe, Steudener and Volkmann 2 have 
maintained that the bodies in question 
are not the offspring of the cells in which 
they »are inclosed, but strangers which 
have intruded themselves from without. 
Here, as in so many other eases, the only 
way of solving the question was, if possi- 
ble, to observe the phenomena in the living 
tissue, i. e., to see the process of intrusion 
or extrusion actually going on under the 
microscope. This, however, was evi- 
dently a matter of great difficulty. In 
Professor Billroth's 3 admirable essay on 
inflammation the reader will find an ac- 
count of a number of efforts made by him 
for the purpose without satisfactory re- 
sults. The question seems, however, to 
have been now settled in favor of the 
original doctrine of Buhl, by the very re- 
cent researches of Dr. Oser 4 in the Vienna 
laboratory. 

Although in general epithelial struc- 
tures derive their nourishment directly 
from the blood, there are some which are 
entirely remote from vessels. Of these 
the epithelium covering the cornea and 
that of the epiploa are the best examples. 
If the normal epiploon 5 of the rabbit or 
guinea-pig be treated with weak solution 
of nitrate of silver, and then exposed to 
the light and examined without further 

1 Buhl, Virchow's Archiv, vol. xvi. 

2 Centralblatt, 1868, No. 17. 

3 Billroth, "Mancherlei iiber die morpho- 
logischen Vorgange bei der Entziindnng." 
Medizinische Jahrbucher, vol. iv. 1869, p. 1. 

4 Oser, " Ueber endogene Bildnng von Eiter- 
korperchen an der Conjunctiva des Kanin- 
chens." Strieker's Studien, p. 74. 

6 Cornil et Ranvier, Manuel d'Histologie 
pathologique. Paris, 1869, p. 74. 



preparation, it is seen that in the most 
delicate parts it consists merely of a net- 
work of hyaline fibres of connective tissue 
paved on both sides with flat epithelia ; 
and that in the centre of most of them a 
little mass of protoplasm can be distin- 
guished. We have here, therefore, an 




Normal omentum stained -with nitrate of silver. 
X 250. — (From Cornil and Ranvier.)] 

epithelial structure of the simplest kind 
which is entirely out of relation with the 
capillaries, and is thus remarkably well 
fitted for studying the independent be- 
havior of epithelial elements in serous 
inflammation. If a little iodine or solu- 
tion of nitrate of silver be injected into 
the peritoneum, and the omentum be ex- 
amined twenty-four hours after, it is found 
that the fibres of the network are no 
longer covered with a continuous pave- 
ment, but that a number of elements 
hang about it, most of which differ con- 
siderably from the original epithelia, 
though some still resemble them. The 
most striking difference is that of the in- 
creased size of the protoplasmic mass. 

[Fig. 15. 




Omentum artificially inflamed, and silver treated. 
a. Proliferating endothelial cell. b. Pus-corpuscle. 
g. Endothelial cells, becoming spherical and promi- 
nent in process of detachment from the fibrous trabe- 
cule, t, f. Swollen, but still adherent endothelial 
cells. X 250. — (From Cornil and Ranvier.)] 

Instead of a faintly granular bod}* scarcely 
so large as a leucocyte, you have a clump 
twice or three times as large, which if 
examined under the proper conditions 
displays amoeboid movements. Some of 
these rapidly growing cells contain single 
nuclei, others two or a greater number of 
spheroidal corpuscles corresponding in 
form and size to those which either float 
free in the peritoneal liquid, or are in 
closed iu the coagulum of reticular fibrine 
with which the affected surface is more 
or less covered. 
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In this case it is at all events certain , 
that some of the changes observed have | 
nothing to do with migration, for the j 
membrane in which they occur is non- j 
vascular. But it is obviously only a \ 
matter of inference, that we have before j 
us an actual formation of pus by epithe- 
lial germination. We shall find, how- 
ever, additional ground for believing that 
this interpretation is the true one, by 
comparing the account given above with 
the very exact observations of Dr. Oser 
on the conjunctiva already referred to. 
In his experiments the membrane in 

Fig. 16. 




An epithelial element from the anterior surface of 
the cornea of a rahhit, which had been irritated two 
days before with weak ammonia, a a. Nuclei. One 
of the five young elements contained in the central 
cavity is in the act of escaping through the wall of 
the cell. 

question was examined at periods varying 
from a few hours to four or five days after 
irritation with solution of ammonia of 
various strengths. The first stage of the 
process consists in the growth of the pro- 
toplasmic or living part of the epithelial 
element, and the consequent disappear- 
ance of the external investment ; the 
second in the condensation of the granular 
material at one, two, or a greater number 
of points, into little spheroidal corpuscles, 
which as they become more distinct ap- 
pear to detach themselves gradually from 
the remaining granular matter, until 
eventually they all lie free in one cavity. 
Finally the spheroids show themselves to 
be leucocytes by their amoeboid move- 
ments ; and, on one fortunate occasion, 
were seen by Dr. Oser making their way 
out of the mother-cell and then moving 
about m the surrounding liquid. 

In both the cases referred to, it is to 
be borne in mind that the fact of germi- 
native pyogenesis does not exclude that of 
migration. Indeed, as regards the serous 
membranes, there is the strongest reason 
for believing, that in certain forms of 
acute peritonitis the leucocytes contained 
in the peritoneal liquid are all emigrants. 
Thus in the peritonitis which is produced 
in the frog's mesentery by exposure, it is 
quite impossible to suppose that the dense 
layer of corpuscles which, in the advanced 
state of the experiment, covers the surface 
of the membrane, can be derived from any 
other source than the circulating blood. 



Again, the anatomical appearances which 
present themselves in the most acute forms 
of suppurative peritonitis with which we 
are acquainted clinically, even though we 
may be disposed to admit that they might 
be brought into harmony v with an oppo- 
site theory, can be explained much more 
naturally and easily in the same way. 

Glandular tissues. — The question next 
to be considered is that of inflammation 
of glands. There is no glandular organ in 
which traumatic inflammation has been 
so completely studied as in the liver ; 
some observers finding, in the anatomical 
changes which result from experimental 
irritation, proof of the dependence of these 
changes on migration, while others, par- 
ticularly Holm, believe that the liver-cells 
undergo transformation into inflammatory 
products, and that pus-corpuscles may be 
produced in hepatic mother-cells. Dr. 
Hutteubrenner has recently repeated the 
experiments of Holm, 1 as well as those 
of Koster 2 (who may be regarded as the 
most important expositor of Cohnheim's 
doctrine in its relation to inflammation of 
glands), and has confirmed the results ob- 
tained by both of his predecessors. He 
concludes that in the liver, if the irritant 
is such as to produce alterations which 
are confined to the immediate neighbor- 
hood of the injury, the liver-cells germi- 
nate, and believes that the few pus-cor- 
puscles which are formed under these 
circumstances originate endogenously. If, 
however, an abundant suppuration is 
produced, as e. g., by the injection of am- 
monia, it is found that the pus-corpuseles 
are collected round the bloodvessels in a 
manner which certainly indicates that 
they are emigrants, or that the capillaries 
are concerned in their production. In 
support of the same view we may refer to 
the observations of Billroth 3 on mastitis 
and orchitis. In a patient who died in 
puerperal fever with minute abscesses 
disseminated throughout the mammary 
gland, Billroth found that the young pus- 
cells occupied the inter-acinar vascular 
network just in the same way as Koster de- 
scribed in the liver. Again, in an inflamed 
testicle taken from a patient who had died 
of secondary pyelitis consequent upon 
stricture, and had often before been 
treated for gonorrhceal orchitis, the con- 
nective tissue between the seminal canals 
was the seat of interstitial irritation, and 
beset with an infinite number of young 
cells, the glandular structures remaining 
themselves unaltered. In both of these 



i Holm, " Experimentelle Untersuchungen 
iiber die traumatische Leberentztindung." 
Wiener Sitzungsb. vol. lv. part II. p. 439. 

2 Koster, " Entzundung und Eiterung in 
der Leber." Centralblatt, 1868, p. 17. 

3 Billroth, loc. cit. p. 30. 



THE PROCESS OF INFLAMMATION. 



63 



cases the accumulation of leucocytes round 
the vessels is certainly remarkable. But 
before we agree to the explanation offered 
by Billroth we must take other considera- 
tions into account. It is to be borne in 
mind, that in both instances the inflam- 
mation was of a secondary, that is to say 
infective, character. In all inflammations 
of this class it appears quite, as reason- 
able to suppose that the limitation of the 
morbid changes to the immediate neigh- 
borhood of the bloodvessels is due to the 
fact that the infective agent is introduced 
Into the tissue by the blood-stream, as to 
attribute it to emigration of leucocytes. 

For the present this question must re- 
main open. All that we are justified in 
concluding is, that although even gland- 
cells under certain circumstances may be 
alienated from their natural secreting 
function, and excited into reproductive 
activity, this germination does not play 
any important part in the formation of 
pus. 

[" According to Durante ("Wien. Med. 
Jalirb., 1871), in inflammations of the 
vein-walls, endothelium, muscular cells, 
and connective-tissue-nuclei participate in 
the proliferation. The intima shows 
first an irregularly distributed increase of 
inter-cellular substance ; later the inter- 
cellular substance increases in the whole 
periphery of the endothelial cells, these 
even become oval or round, the body of 
the cell becomes granular, the nuclei show 
marks of division : two, four, six, eight of 
them appearing in one cell. The cells 
now show either Oser's endogenous cell- 
formation ; or the cleft nuclei crowd 
against the periphery of the cells. Small 
elevations, buds, make their appearance, 
in which, during the gradual separation, 
the nucleus remains inclosed ; finally, 
there are to be observed in the midst of 
the intercellular substance a great number 
of such cells, whose origin is by germina- 
tion, or at least by a process bordering 
upon it. The changes in the adventitia 
are not to be distinguished from those of 
common connective tissue in inflamma- 
tion. The connective-tissue-cells swell, 
and assume an oval, round, or irregular 
shape ; later, their nucleus divides into 
two, three, or more parts, which is after- 
wards followed by a division of the cells 
themselves. The smooth muscle-fibres 
show a proliferation of their nuclei and 
division of the spindle-cells themselves 
into smaller segments." 

''Klein and Burdon-Sanderson observed 
in rabbits and guinea-pigs, on the inflamed 
peritoneal side of the diaphragm, that the 
endothelial cells put forth buds which be- 
came separate as young amoeboid cells. 
Similar observations have been made on 
other serous membranes." 

"According to Ranvier (Kouv. Diet. 



de Med. et de Chir. prat., 1870), the lami- 
nated pavement epithelium of serous 
membranes, bloodvessels and lymphatics, 
of the alveoli of the lungs and glomeruli 
of the kidneys, as well as the flat cells of 
connective tissue, under the influence of 
inflammation return to the embryonic 
state, and after the disappearance of the 
inflammation, these embryonic cells again 
form the original tissue." 1 

Cornil, in his Lecons sur le Syphilis, 
when describing the changes which take 
place in the epidermic layers of the skin, 
at the seat of an infecting chancre, says : 
"• Some of the cells of the deeper corneous 
layers or of the granular layer present a 
small cavity which is formed around the 
nucleus of the cell, between the nucleus 
and solid part of the cell. The nucleus 
may be atrophied and flattened in the 
cavity formed in the middle of the cell, or 
it is enlarged and budding, and the cavity 
may contain two or three round and 
granular nuclei." Further on, he writes: 
"• that the pus corpuscles are formed in the 
excavated epidermic cells by a division of 
the pre-existing nucleus and by an endo- 
genous generation. "J 



HI. INFLUENCE EXERCISED BY THE 
FORM AND MODE OF ACTION" OF THE 
INJURIOUS AGENT ON THE CHARAC- 
TER OF THE RESULTING TEXTURAL 
CHANGES. 

Although, if we be careful to distinguish 
what is essential to the process of inflam- 
mation, viz., the altered state of the vessels, 
from the phenomena which accompany it, 
and the textural germination which it pro- 
duces, its character will appear to us to 
present very slight variation, yet the visi- 
ble results by which it manifests itself 
differ widely in different cases. It is 
therefore necessary, in order to complete 
the present subject, to consider in what 
degree these differences correspond to dif- 
ferences in the causes which produce them. 

Vesication. — If a hot iron is applied to 
the skin at a sufficient temperature, it at 
once destroys its vitality. If the tem- 
perature be a little below that which is 
necessary to produce this result, the blood 
contained in the vessels coagulates, and 
the tissue eventually dies. At a still 
lower temperature the skin retains its 
vitality, but blisters are formed at or 
around the injured part. 

If the mesentery of a guinea-pig is 
touched with a heated surface, and the 
effect observed under the microscope, it is 
found that stasis is produced which is co- 
extensive with the surface of contact. It 
is tolerably certain that in like manner, in 

[i Wagner's Manual of General Pathology.] 
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vesication ol the skin by heat, the circu- I 
lation of the heated part is abruptly I 
brought to a standstill. As, outside of i 
the area of stagnation, it goes on at first ' 
•with unabated then with increased vigor, 
while the walls of the capillaries are pro- 
bably acted upon by the heat in such a 
manner as to render them more permea- 
ble, we can readily understand how it 
happens that liquor sanguinis is exuded 
more rapidly and more abundantly thau 
in ordinary inflammations. From the 
researches of Dr. Samuel, of Konigsberg, 
it seems probable that the effects of liquid 
vesicants agree with those of heat in all 
the respects which have been referred to ; 
so that the peculiarity of the mode of ac- 
tion of vesicant agents in general, would 
seem to lie in its suddenness and in the 
faculty which they possess of at once pro- 
ducing those changes in the capillary wall 
which in ordinary inflammation require a 
longer time and a more gradual process 
for their production. In this way the ex- 
udation of liquor sanguinis, instead of 
being deferred until the slowing of the 
circulation has commenced, begins imme- 
diately, and, favored by the primary arte- 
rial afflux, and the increased intravas- 
cular pressure consequent on the sudden 
capillary obstruction, is so abundant that 
the liquid collects in blisters. 

Relation between inflammation and the 
reparative process. — "When the local injury 
is so intense as to destroy the vitality of 
the affected part at once, that part be- 
comes surrounded with a zone of inflamed 
tissue from which it eventually separates, 
leaving behind it a granulating surface. 
To understand this process of demarka- 
tion and separation, it is in the first place 
to be borne in mind that the exuded liquid 
contains the fibrine-producing elements of 
the blood, and that contact with dead 
substance at once determines coagulation 
of all such fibrinogenous liquids. Ac- 
cordingly, the first step in the process of 
reparative separation is the formation, in 
contact with the dead part, of a more or 
less solid stratum of fihrine, in which stra- 
tum the production of new capillaries and 
granulation-tissue commences. 

What is this granulation-tissue ? It 
consists entirely of young cells, which if 
they agree with leucocytes more or less in 
size, differ from them both in structure 
and arrangement. The neoplastic granu- 
lation- or embryonal-cell (as it is often 
termed) is a mass of protoplasm with a 
round or oval well-defined central nucleus. 
It exhibits very slight amoeboid move- 
ments, and has a marked tendency to 
endogenous multiplication by division of 
its nucleus — a process which goes on with 
such activity that in carefully prepared 
sections of young granulations it may be 
studied in all its stages under the micro- 



scope with great facility. The arrange- 
ment of granulation-cells is determined 
by that of the newly-formed capillary ves- 
sels around which they are grouped. At 
first irregular, it becomes more and more 
definite as the new growth is transformed 
into cicatrix, or into that adenoid texture 
which is the .material of chronic inflam- 
matory induration. It is scarcely necessary 
to add that the process we have been de- 
scribing and that of healing by the first 
intention are essentially the same. 

Siqipuration. — Before endeavoring to 
explain how it is that leucocytes, after 
escaping from the vessels, tend to collect 
together in groups so as to form foci of 
suppuration, i. e., abscesses, I would refer 
to two of the vital endowments which they 
possess when in the active, that is amoe- 
boid state, as perhaps having an important 
bearing on the question : viz., the power 
of surrounding concrete matter with which 
they come into contact with their own 
substance, and secondly that unexplained 
tendency which they possess to escape 
from the blood-current, and to move away 
from it in a direction at right angles to 
the axis of the vessel from which they have 
escaped. 

"When a bit of fresh cellular tissue is 
inserted under the skin of a living animal, 
and allowed to remain there for several 
days, it becomes soaked with a liquid 
teeming with living amoeboid leucocytes, 
all of which possess the ingestive faculty 
just referred to. It has not as yet been 
experimentally demonstrated that these 
leucocytes actually prey upon the nutri- 
tive constituents of the slough, but it cer- 
tainly appears as if they determined its 
liquefaction. 

Again, when an abscess is produced by 
embedding a thread steeped in an irritant 
liquid in some tissue, leucocytes collect in 
numbers around the . foreign body which 
soon floats loose in a collection of pus. 
As the cavity is considerably larger than 
the irritant, there must have been de- 
struction of the natural tissue. It is sur- 
rounded by a zone of reproductive in- 
flammation (pyogenic membrane), in 
which the neoplastic process already de- 
scribed is going on in full vigor. 

In both of these instances the abundant 
genesis of leucocytes at and around the 
lesion, which gives rise to the formation 
of a suppurative focus, manifests itself in 
absorption or liquefaction of the original 
tissue. The two conditions stand to each 
other in a relation so close that we may 
venture to infer that the latter is a con- 
sequence of the former. 

The growth of an abscess once formed 
is explicable on the same grounds as mi- 
gration in general. "Whatever cause de- 
termines the rapid filling of a bladder full 
of liquid inserted under the skin (p. 60), 
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will also account for their accumulation in 
the cavity of an abscess, independently 
of any special action of its lining. With 
reference to this point, however, there is 
much probability in the supposition that 
the newly-formed and dilated vessels of 
the so-called pyogenic membrane, favor 
by their structure" and arrangement the 
extrusion of leucocytes. 

Why one inflammation is suppurative 
and another not, is a question we are un- 
able to answer excepting in so far as an 
answer is contained in the statement that 
on the whole those inflammations which 
are most intense and concentrated, pro- 
vided that the injury done falls short of 
the production of instant stasis or necro- 
sis, are most suppurative. In other words, 
so long as blood freely circulates, the 
quantity of pus produced in an injured 
part varies according to the intensity of 
the lesion. 

The existence in leucocytes of a power 
of absorbing tissues with which they are 
brought into contact is probably the ex- 
planation of the destructive tendency 
which is so important a character of all 
intense inflammations. 1 The absorption 
and liquefaction of all the original texture 
is as peculiar to and inseparable from the 
process of inflammation as the germina- 
tive changes which we have been de- 
scribing. That it is analogous to ordi- 
nary absorption cannot as yet be stated, 
for we clo not yet know whether the wan- 
dering leucocytes which are found in 
healthy connective tissues have to do 
with tliat process or not. The only other 
kind of liquefaction which it could be 
compared with is the putrefactive, but 
with this it has not the slightest analogy. 
For in no single particular, excepting that 
both result in disintegration, do they re- 
semble each other. Suppurating tissues, 
so long as they are protected from the 
influence of external media, clo not show 
the slightest tendency to septic decompo- 
sition. 



IV. DIRECT INFLUENCE OF ABUNDANT 
SUPPLY AND FREQUENT CHANGE OF 
NUTRITIVE LIQUID IN STIMULATING 
CELL LIFE. 

It is well known that if a portion of 
living structure is removed from its natu- 
ral position and inserted or engrafted into 
some other part of the same or of another 
animal, in such a manner as to be in 
complete contact with living vascular tis- 
sue, the ordinary nutritive changes may 
go on in the engrafted fragment inde- 
pendently of the direct influence of the 
nervous system. Hence it may be in- 

1 On this subject see p. 66. 
VOL. I.— 5 



ferred that if an adequate supply of nor- 
mal nutritive fluid is the only condition 
which is necessary to determine the con- 
tinuance of the ordinary nutritive 
changes, it is by no means improbable 
that the modification of this process 
which goes on in inflammation, may be 
determined in a. corresponding manner 
by subjecting the tissue to the action of 
such a fluid as is discharged from con- 
gested vessels. With some such conside- 
rations as these in view, Strieker 1 devised 
an experiment consisting essentially in 
the insertion of a fragment of living tissue 
into a cavity of which the walls are in a 
state of active inflammation. A some- 
what similar experiment had already 
been made by. v. Recklinghausen in 18G3. 
He introduced the cornea of a frog, im- 
mediately after excising it, into a lymph- 
sac of the same animal, and observed 
that if the cornea were left in this situa- 
tion long enough for the cavity to inflame 
and suppurate, the marginal part of it 
became charged with leucoewtes, which, 
by virtue of their amoeboid movement, 
penetrated in vast numbers into its tis- 
sue. But as v. Recklinghausen had not 
inserted his healthy cornea into a cavity 
already inflamed, and moreover had not 
observed the structural changes which 
took place, his experiment was not avail- 
able for the solution of the question. The 
method adopted by Strieker is as follows : 
He irritates one eye of a frog by cauter- 
izing the cornea through, then excises the 
cornea of the opposite eye, and inserts it 
beneath the membrcma nictitans of the 
irritated eye, finally uniting the edge of 
that membrane with the opposite margin 
of the cutis by ligatures. After twenty- 
four hours the transplanted cornea is re- 
moved and examined, and is found to 
exhibit inflammatory changes, which al- 
though they are on the whole less ad- 
vanced than those found in an unexcised 
cornea, at the same period after irritation, 
are equally characteristic. In different 
experiments there were differences both 
in the degree in which the cornea-corpus- 
cles were altered, and still more in the 
number of pus-corpuscles, but in all the 
appearances corresponded with the de- 
scription which has been already given 
of the effects of direct irritation. 

These results scarcely admit of mis- 
interpretation ; they are, however, ren- 
dered much more decisive and satisfac- 
tory by varying the conditions of experi- 
ment in such a waj* as to show that the 
changes observed are not due to the 
penetration of leucocytes from the liquid 
in which the cornea is immersed, and 



1 Strieker, "Ueber die Bezielmngen von 
Gefiissen und Nerven zn dem. Entzundimgs r 
processe," loc. cit„ p. 31. 
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secondly that they are not a mere result 
of its transplantation into an unnatural 
position. The first of these objects is 
readily attained by dividing the cornea 
immediately after excision, plunging one- 
half in water so as to kill it instantly, and 
then placing the dead and the living por- 
tion together, underneath the ruembrana 
nietttants of the opposite eye. It is then 
found that whereas the same inflamma- 
tory changes as before go on in the living 
half, the other half remains inactive. 
The second result is attained by the ob- 
servation of what happens when, instead 
of first cauterizing the eye which is des- 
tined to be the recipient of the trans- 
planted cornea, it is left uninjured. At 
the end of twenty-four hours the cornea- 
corpuscles are found quite unaltered, and 
so distinct that the plan is strongly recom- 
mended as a method of demonstrating 
their normal characters. 

These varied results seem therefore to 
show, beyond the possibility of dispute, 
that the structural changes in the cornea 
of the frog cannot be dependent either on 
any influence exercised by the nervous 
system, or by transmission of the irrita- 
tive effect from one structural element 
to another, so that we have good ground 
for concluding with Professor Strieker 
that they result exclusively from the 
stimulating influence of the exuded 
liquid. The pi'ecise physical or chemical 
conditions are as yet unknown, and are 
at the present moment subjects of further 
investigations. 



CONCLUSIONS. 

1. In every inflammation which attains 
its full development the changes which 
manifest themselves in the inflamed part 
are of three kinds, distinguished from 
each other according to the organs which 
are concerned in their production. They 
are either (1) effects of disorder of the 
vascular nerves and centre ; (2) effects of 
alteration of the properties of the living 
walls of the capillaries ; or (3) effects of 
the stimulation of the living cells by 
transudation of liquor sanguinis. 

2. Of these three orders of phenomena 
the second only can be regarded as abso- 
lutely essential to the existence of in- 
flammation, which may, therefore, in the 
strictest sense, be said to have its seat in 
and about the veins and capillaries, it 
being there that the earliest and most 
constant effects of irritation or injury 
manifest themselves. 

3. The nervous and vascular effects of 
local imtation cannot be directly de- 
scribed as successive stages of one pro- 
cess ; for the determination of blood to 
the seat of injury which is the sole result, 



and, if I may so speak, purpose of the 
vasomotor disturbance, has no relation to 
the local vascular changes, excepting in 
so far as it tends to make the exudation 
more abundant. Exudation of liquor 
sanguinis, although favored by increased 
arterial afflux, may occur without it, and 
as a rule continues after the afflux has 
ceased. The vascular and textural 
changes, on the contrary, may be re- 
garded as successive stages of one pro- 
cess, for they are connected by a causal 
relation — the exudation of liquor sangui- 
nis, in which the former ends, being the 
determining cause of the latter. 

4. The mode in which an injury changes 
the living substance of the vascular walls 
so as to make them permeable to the 
blood is unknown. The nature of the 
change itself is also unknown, the only 
clue which we have to its character being 
that afforded by the structural alterations 
to which it leads in certain organs, and 
particularly by those which are observed 
when the process of reparation, attended 
with the formation of new capillaries, 
is commencing. (See pp. 50 and (31.) 
From these appearances we are led to 
infer that the primary change consists in 
the transition of the material from the 
formed to the plastic condition ; from a 
state in which it is resistant, because in- 
active, to one in which it is more living 
and therefore more labile. 

5. In all living tissues the effect of in- 
flammation manifests itself in a modifica- 
tion of the action and properties of indi- 
vidual cells. In cells which form part of 
permanent structures the protoplasm 
increases in quantity and becomes more 
or less contractile. Subsequently, it is 
converted entirely or partly into young 
cells, either by cleavage or by endogenous 
germination. 

The destructive effects of inflammation 
are traced with a master's hand in the fol- 
lowing paragraphs, reprinted from the 
article on the same subject which ap- 
peared in the former edition of this work. 
After pointing out that both for patho- 
logy and practice it is needful that the 
student recognize the reality of destruc- 
tive changes as an essential part of in- 
flammation, Mr. Simon continues : — 

"Let him examine inflamed muscle, as, 
for instance, in the post-mortem exami- 
nation of a compound fracture or of a re- 
cently made stump : He will find the 
structure weakened, so that it easihy gives 
way with pressure or traction ; he will 
see, under the microscope, that the sub- 
stance tends to fall into irregular frag- 
ments ; that its natm*al striation is more 
or less replaced, first b} r an almost homo- 
geneous appearance, and afterwards by 
an appearance of aggregated granules ; 
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that, with these granules of albuminous ' 
matter into which the muscle has resolved 
itself, there is mixed, even from an early 
date in the inflammation, a noticeable 
quantity of minute oil-drops ; that often 
these oil-drops appear before the disinte- 
gration of muscle has made much pro- 
gress, and then arrange themselves in 
such mutual relation, transverse or longi- 
tudinal, as to suggest that the sarcous 
elements have changed themselves, par- 
ticle by particle, into oil ; that little by 
little the oil-drops multiply to such an 
extent as to be the chief visible objects — 
the limitary membrane of a fasciculus 
seeming now to be almost filled with 
finely-divided oil, diffused through some 
scant}' connective albuminous material ; 
that the limitary membrane, within which 
the muscular material is thus emulsion- 
ised, tends also itself to undergo dissolu- 
tion, and let its proceeds confuse them- 
selves with the similar debris of neighbor- 
ing fasciculi, till more or less bulk of 
muscle is reduced to a state of oleo-albu- 
minous liquidity. 

"And from this point, if the observer 
have opportunity of watching the changes 
which lead to convalescence, he will see 
that gradually the liquefied material di- 
minishes in volume ; that, in proportion 
as it vanishes, the adjoining parts adapt 
themselves to the altered relation ; that 
eventually only a scar-like puckering of 
substance — a kind of tendinous intersec- 
tion — remains to mark the place where 
muscular material has irrecoverably melt- 
ed away. 

" Let him examine inflamed bone, as, 
for instance, in a carious vertebra : He 
will see that the structure breaks down 
under his finger, and offers scarcely any 
resistance to a knife ; that the microsco- 
pical texture is rarefied — cancelli, canals, 
lacunae, being all larger than natural, and 
the solid framework all scantier ; that the 
material is tending to break into its com- 
ponent parts, and to undergo changes 
which admit of its being removed by the 
circulation. In many cases (for example, 
under the irritant pressure of an aneurism) 
he will find that a quantity of bone has 
thus gone, leaving no trace behind — gone 
of course, only after having first become 
liquid ; and it appears that, when bone is 
inflamed, the first step towards this dis- 
integration consists in a breach of the 
ordinary union between the mineral and 
cartilaginous constituents, with a primary 
removal of the former, and a chemical 
change of the latter. If there be dis- 
charge from the inflamed part, there will 
be found in it bits of bone, chemically and 
microscopically demonstrable. 

"Let him examine inflamed nerve, as, 
for instance, near to where it has been 
cut in amputation : He will find, says Dr. 



Lent, the medullary cylinder of each 
nerve tubule falling, as it were by cross- 
cuts, into irregular pieces — at first large, 
but as the process advances, getting 
smaller and rounder, and assuming the 
character of oil ; till at last the tube-mem- 
brane is filled with oily material, which 
gradually undergoes removal. 

"Let him examine the hard textures 
of an acutely suppurating joint : He will 
find the strongest ligaments in course of 
being reduced to an incoherent state — 
either actually pulpy and half-liquefied 
and in course of removal, or ready to 
break with the least traction ; he will 
find (unless proper splintage have been 
used to prevent it) that dislocation is oc- 
curring from this cause ; he will find, if 
the inflammation have been primarily 
synovial, that the cartilage is smoothly 
melting away at its surface into the fluid 
which bathes it, or, if the disease have 
begun subarticularl}', that the cartilage, 
where subjacent to carious bone, is irregu- 
larly eroded and perforated ; and through- 
out, with the microscope, he will find, 
wherever there are evidences of advanc- 
ing disintegration, that the softening 
material is abundantly marked with oil- 
drops. 

"■Let him — not in post-mortem exami- 
nations, for which there are no opportu- 
nities, but during life — observe the re- 
sults of inflammation of the sclerotic, and 
ask himself why it is that staphyloma so 
often follows this disease. He will infer 
that here, as with other cases which we 
have considered, the inflammation must 
have so disorganized the texture, and so 
enfeebled its normal rigidity, that it can 
no longer give sufficient resistance to 
pressure from within, or save itself from 
being bulged by what now becomes an 
almost dropsical excess of fluid secretion 
within the globe. 

"Above all, let him examine the pro- 
ducts of inflammation furnished by mu- 
cous and serous membranes, and by 
glands : the expectorations of bronchitis, 
the hawkings of common throat-catarrh, 
the urine of scarlatina, the acute effusion 
of serous cavities, and, after death, the 
inflamed organs themselves. Let him 
once thoroughly recognize the destruc- 
tive acts of inflammation, as illustrated 
in the simple cells of gland or epitheli- 
ated membrane ; and the whole of this 
argument will be compendiously before 
him. He will find cells (especially where 
they are squamous) shed as dead mate- 
rial, without their first undergoing any 
appreciable alteration. He will find all 
others undergoing change in a more or 
less marked degree — change, of which 
the essence consists in a loosening and 
eventually a disintegration of texture, 
with increased imbibability by fluid, and 
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gradual accumulation of oil ; so that the 
cell, while undissolved, appears of larger 
than natural size, its wall less defined, its 
nucleus dimmer, its contents more granu- 
lar and oily than in health. Sometimes 
a cell is thus converted into a mere heap 
of oil-drops held together by little inter- 
vening or surrounding material ; some- 
times there will be more albuminous 
matter, perhaps in a granulated or dotty 
form ; sometimes there will be more evi- 
dent fluidity of contents ; but in any case 
the cell, if retained within the body, 
tends to break up and contribute with its 
neighbors to the making of an oleo-albu- 
minous fluid, in which there exist but 
scanty and evanescent remains of the 
original cell structure." 

J. BURDON-SANDERSON. 



B. THE SYMPTOMS OF INFLAM- 
MATION. 

That inflammation is denoted by " red- 
ness and swelling with heat and pain," 
was the teaching of Celsus some eighteen 
centuries ago. Subject to a somewhat 
more free interpretation than perhaps he 
would have given to his words, the state- 
ment may still be accepted as true. And 
there can be no more convenient way of 
discussing the symptoms of inflammation 
than to analyze that celebrated formula ; 
remembering, of course, that it purports 
to describe only what is common to all 
inflammation, and that such symptoms 
as are special to particular inflamed or- 
gans will remain for subsequent study. 

In all red-blooded creatures redness 
necessarily accompanies inflammation ; 
redness, seen during life, if the inflamed 
part be one which we inspect from with- 
out, but, at any rate, redness which the 
anatomist can discover in the dead body. 
And the redness here meant is not a fixed 
blot of color, but a redness which during 
life vanishes when the part is pressed 
upon, and almost instantly returns when 
this pressure is removed. It is the ex- 
pression of that hyperemia which excite- 
ment of texture invariably produces. 
The part is over-colored, because it is 
over-full of blood. The ministerial blood- 
vessels, relaxing their muscular tone, 
have admitted into their canals more 
than the ordinary flow of contents ; and 
wherever there is stasis in the capillaries, 
the coloring elements of this blood are 
clustered with comparative concentration. 
Also in many cases, as inflammation pro- 
ceeds, new bloodvessels develop them- 
selves, and, like the old ones, become filled 
with blood. 

Accidentally, in many inflammations, 
there will be added to these necessary 



sources of increased redness the further 
coloring of hemorrhage ; for often the dis- 
tended and softened capillaries break with 
the impulse of the circulation, and let 
more or less blood extravasate itself into 
the inflamed part. Such spots of hemor- 
rhage, if they admit of being observed 
during life, can be distinguished from the 
redness which is essential to inflamma- 
tion by the fact, that, while the latter 
disappears under the pressure of the 
finger, the hemorrhagic spots remain sta- 
tionary. 

The redness of inflammation varies in 
degree and in tint. The intensity of red 
represents the cpiantity of blood which is 
in the part. The quality of red, on the 
other hand, represents the rate of the 
local circulation. The tint shades from 
scarlet to purple, in proportion as the 
blood, moving more slowly through the 
part, acquires a more venous compfexion ; 
and the quality of redness is therefore 
notably a sign of the quality of the local 
process, the more active inflammation 
having the brighter red, the more chronic 
inflammation tending to dark and livid. 

Eedness due to vascular fulness must 
accompany inflammation. But it is not 
in itself a sufficient sign of inflammation ; 
for such redness may be the result of ve- 
nous obstruction — as we see in the suf- 
fused tumid face of a person suffering from 
dyspnoea. Nor, even when due to arte- 
rial expansion, is it necessarily the evi- 
dence of inflammation ; for every hyper- 
trophic process suffices, like inflammation, 
to determine an increased supply of blood 
to the part ; and the redness of active hy- 
peremia is, for instance, as well marked 
in the uterus during gestation as it would 
be if the uterus were inflamed. 

Generally speaking, the local maximum 
of redness is conterminous with the local 
maximum of textural excitement ; where 
there is most of the inflammation, there 
is most of the redness. But there are 
cases where this cannot be. "With what 
are called extravascular tissues — tissues 
which, like cornea and cartilage, are not 
naturally permeated by bloodvessels, but 
are nourished by (comparatively speak- 
ing) long reaches of imbibition from their 
ministerial bloodvessels — the maximum 
of redness will be where these bloodves- 
sels have their capillary plexus. Thus, 
when the cornea is wounded at its centre 
and begins to inflame at the injured spot, 
it is not there, but in the surrounding 
conjunctiva, that we look for the redness 
which attends inflammation : for here is 
the medium through which the cornea in 
health depends on the circulatory system; 
' and here consequently it is that, when 
the cornea is inflamed, those vascular 
changes occur which minister to the act 
of inflammation. 
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Swelling in inflammation results 
partly from the greater abundance of blood 
which is iu the vessels of the inflamed tis- 
sue. But mainly it results from the ex- 
cess of exudation with which the texture 
is infiltrated, and from the profusion of 
growth to which that exudation minis- 
ters. Obviously then the symptom must 
vary according to the degree in which an 
inflamed texture holds this exudation 
within its substance. In cases of syno- 
vial and serous inflammation, the effusion 
which collects within the shut sac repre- 
sents what in solid organs would be swell- 
ing from infiltration ; and where mucous 
membranes are inflamed, the altered se- 
cretion which falls from their surface is, 
in the same sense, equivalent to swelling. 
Yet even in these cases (sometimes with 
the naked eye, sometimes with the micro- 
scope) we can recognize that the inflamed 
texture is not altogether free from true 
swelling, but presents an amplification of 
at least its epithelial layer — the interfer- 
ence with respiration which belongs to 
the beginning of acute bronchitis, the fill- 
ing up of the kidney-tubules with modi- 
fied cell-growth in scarlet fever, and the 
diminished stream of urine during the 
severity of gonorrhoea, being in this re- 
spect illustrations of common inflamma- 
tory swelling. Kot unfrequently in such 
cases tumefaction extends to the subjacent 
areolar tissue; acute ophthalmia may thus 
occasion the peculiar swelling which is 
called chemosis ; and submucous inflam- 
matory swelling is the cause of those ordi- 
nary urethral strictures which often re- 
main from gonorrhoea. It needs hardly 
be said that, with rigid organs, there may 
be interior effusion which does not show 
itself outwardly; the crown of a tooth does 
not swell when its contained pulp is infil- 
trated, nor is a bone mechanically bulged 
out by the swelling of its medullary mem- 
brane. Likewise it is obvious that, in 
loose-textured organs, exterior enlarge- 
ment will be preceded by a certain amount 
of solidification of the texture ; thus, the 
state of a lung hepatized by pneumonia 
(like that, already mentioned, of the scar- 
latinal kidney) is pathologically equivalent 
to a state of swelling. 

The subject of swelling as a symptom 
of inflammation would not be sufficiently 
discussed unless particular consideration 
were given to the "effusion" which so 
often is its main ingredient. Every sur- 
gical student must have noticed how apt 
is an inflamed part to be more than com- 
monly juicy. He has seen synovial and 
serous sacs, when inflamed, fill themselves 
with pale fluid. He has seen such fluid 
as the contents of a blister. He has seen 
it as the main element of SAvelling in parts 
which become " oedematous" with inflam- 



mation. He has seen it drain away, after 
hemorrhage has ceased, from the cuts or 
punctures made into inflamed cellular 
membrane — as, for instance, in erysipe- 
las. He has seen the dressings of a 
stump, within the first two days from 
amputation, soaked through and through 
with the same sort of drainage. He has 
seen an inflamed mucous membrane — that 
of the bowels during, cholera, or that of 
the eyes and nose during common cold in 
the head — overflow with the same liquid- 
ity of product. And even among the or- 
dinary phenomena of suppuration (though 
here, it may seem, there are more com- 
plex conditions to be spoken of) the fact 
of fluid discharge stands out as the broad 
characteristic. 

What, then, is the meaning of this 
greater juiciness of an inflamed part ? It 
is an exaggeration of that natural moist- 
ening of the tissues which is necessary for 
their nourishment: an exaggeration in re- 
spect of quantity, and also (if the phrase 
may be allowed) an exaggeration in re- 
spect of quality. 

The fluid which naturally sweats through 
the wall of the capillary bloodvessels, and 
ministers to the nutrition of texture, is of 
course 1 in some chemical correspondence 
with the liquor sanguinis from 'which it 
emanates, but differs from the parent fluid 
in containing very much less dissolved 
matter. For, as animal membrane is 
much more transudable by the water of 
the blood than by its salts, and more 
transudable by its salts than by its albu- 
men, the quality of the normal transuda- 
tion is fixed by these physical conditions. 
It is colorless, transparent, alkaline, and 
of faintly-saltish taste ; it contains no 
shaped constituents ; and its specific 
gravity is but little above that of water. 
In cases of venous obstruction, Avhere 
transudation takes place under more than 

1 This is inference, not observation. For 
the natural blastema of textures cannot be 
obtained apart from tliem in quantity which 
admits of analysis, and our means of judging 
what it is are founded, partly on filtration- 
experiments performed under various circum- 
stances with animal membranes and serum, 
and partly on observation of cases where the 
natural exudation has become more abundant 
under influences of a mechanical kind. Care- 
fully-selected instances of passive dropsy, ar- 
ranged in a series according to the amount of 
pressure under which (cceteris paribus) the 
fluid has been effused, are the safest indica- 
tions towards what, at present, can only be 
an approximation to knowledge of the normal 
transudatum of the blood. Lehmann (perhaps 
not wisely) lets much of his doctrine rest on 
the qualities of the cerebro-spinal fluid, the 
liquor amnii, and the aqueous humor- — fluids 
which, though they fulfil merely mechanical 
uses, are not of identical composition. 
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normal pressure, we find that the fluid, 
besides increasing in quantity, so as to 
constitute the well-known phenomenon 
of passive dropsy, presents certain changes 
of quality : changes which in proportion 
as the pressure is great, bring it nearer and 
nearer to the characters of liquor sanguinis. 
It gets to contain more and more albumen ; 
it even furnishes a fibrinous eoagulum. 
Still it preserves its essential character — 
that of containing only elements of the 
liquor sanguinis, and containing them all 
in less proportion than that wherewith 
they are contained in the blood. But in 
extreme cases the apparatus of transuda- 
tion becomes destroyed, and filtration 
gives place to hemorrhage. 1 

The so-called "•effusions 1 ' of inflam- 
mation — whether they be serous or puru- 
lent, whether they come from shut sacs or 
from blisters, or from cedematous cellular 
membrane, or from abscesses, present the 
characteristics of a blastema which has 
transuded under more than normal pres- 
sure, or with less than normal resistance. 
Their specific gravity is high ; their pro- 
portion of albumen is great ; and, where 
they "are not purulent, they commonly 
give a fibrinous eoagulum. Often, too, 
they contain evidence that capillary blood- 
vessels have given way — products of hem- 
orrhage being mixed, in greater or less 
quantity, with the products of increased 
exudation. 

It seems proper to note in this place, 
though the subject is more fully discussed 
in the pathological section, that capillary 
bloodvessels cannot in 1869 any longer be 
spoken of in quite the same language as 
in 1SG0. Their canals are now no longer 
described as bounded by a passive tissue. 
They must probably be regarded as hav- 
ing in their walls, besides what common 
physical properties are there, and besides 
that power of prolescence and ramification 
which even long ago was claimed for them, 
also the contractile power of protoplasm, 
and further, as associated with that power, 
a certain peculiar penetrability, which per- 
haps is elective in its exercise, and at 
least does not mean ordinary disruption. 
For the investigations of Prof. Strieker, 
published in 1865 and I860, seem to have 
conclusively shown capillary canals under- 
going changes of calibre, both spontane- 
ously and under chemical and electrical 
stimulation ; and in the course of his stu- 
dies, he repeatedly saw red blood-corpus- 
cles sink into the substance of the unbroken 
capillary wall, and sometimes remain with 
half their volume within, and half without, 
the bloodvessels, just as if the wall were 

1 See Dr. Robinson's experiments on the 
effects of obstructing the renal circulation, 
Med.-Chir. Trans., vol. xxvi. 



an amoeba effecting its impropriation of 
molecules. And in this sense particular 
importance must be attached to those ex- 
periments of Dr. Prussak's (instigated, I 
believe, by Prof. Strieker) in which the 
extroition of red corpuscles was seen pro- 
ceeding on a large and palpably hemor- 
rhagic scale; as though in imitation of 
sea-scurvy, in animals whose blood had 
been artificially overcharged with chloride 
of sodium. Prof. Cohnheim, too, has 
shown that a similar " diapedesis" takes 
place in the frog from within the capilla- 
ries of a strangulated limb. It may be 
observed, however, that, apart from these 
microscopical observations, the mere pro- 
gress of physics would have led us to doubt 
whether the walls of capillary bloodvessels 
could any longer, in the sense of 1860, be 
regarded as continuous stable partitions 
between contained blood-corpuscles and 
surrounding textures. The immensely 
suggestive researches of Mr. Graham 
(published 1 in 1861) on the laws, of liquid 
diffusion, and the subsequent instructive 
studies and speculations of Dr. Moritz 
Traube 2 as to the ultimate fabric of cell- 
membranes, have obliged us to reconsider 
more strictly than before what it is that 
we mean, with reference to mere imbibi- 
tion phenomena, by such words as "homo- 
geneous" or "porous" in anatomy ; and 
as the result of this reconsideration we 
must now, at least provisionally, refrain 
from speaking, except in a relative sense, 
of any " continuity" of tissue. Whether 
the capillaries possess (as some authors 
believe) a definite anatomical arrangement 
of permanent stomata between the respec- 
tive cell-territories of their Avails, is, I 
believe, yet very uncertain : but permea- 
bility to the "atoms" of physicists, per- 
meability to the " molecules" of chemists, 
and permeability to the " corpuscles" of 
anatomists, seem to be permeabilities 
which shade into one another with differ- 
ences of textural aggregation ; and it is 
certain that homogeneous protoplasm 
needs not be permanently discontinuous 
even m order that "corpuscles" shall 
traverse it. The observations of Drs. 
Stiacker and Prussak can no doubt be 
reconciled with the doctrine of permanent 
stomata : but they do not seem, in the 
present state of our knowledge, to require 
that doctrine to complete them. 

Put there are two essential character- 
istics of inflammatory effusion — charac- 
teristics which absolutely distinguish this 
effusion from that of obstructional drop- 
sies—characteristics which cannot be due 
to any mechanical influence. In the first 

1 Phil. Trans. 

2 Archiv fur Anat. (Reichert u. Du Bois- 
Reymond), 1S67. 
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place, the inflammatory effusion tends to 
contain certain ingredients in larger pro- 
portion than that in which they exist in 
the blood. In the second place, the in- 
flammatory effusion teems with organic 
forms. 

The great chemical characteristic of 
inflammatory effusions is their excess of 
chloride of sodium and of phosphates. 
Pus (says Prof. Lehmann) contains three 
times as much chloride of sodium as the 
serum of the blood ; and during pneu- 
monia (as Dr. Beale 1 has shown) the lung 
is so disproportionately loaded with this 
salt, that the urine is entirely deprived of 
it ; while as regards the phosphates, Prof. 
Lehmann states that even the thin blood- 
less weeping of wounds furnishes a fluid 
more highly phosphatized than the liquor 
sanguinis. And the value of these facts, 
in reference to our present subject, may 
be inferred from a knowledge of the cir- 
cumstances under which, apart from in- 
flammation, these ingredients generally 
abound. "Everywhere, even in the low- 
est forms of life, where the organism is 
poor in such salts, everywhere (says Prof. 
Lehmann) where cells and fibres grow, 
the phosphates sensibly accumulate. And 
from the most vitalized textures— from 
muscle, for instance, where material is 
most actively renewed — the blood returns 
greatly more dephosphatized than that 
which returns from less active organs.'" 
So with the other preponderant salt : 
"for (says Dr. Beale) from the analyses 
of various observers, it appears that a 
large quantity of chloride of sodium is 
present whenever the metamorphosis of 
tissues depending upon cell-development 
is going on." 

In accordance with these chemical 
characteristics is the microscopical one 
which has been mentioned, that inflam- 
matory effusions abound with living or- 
ganic forms. Not indeed all such effusions 
equally : — for, on the one hand, pus is so 
densely corpusculated that it seems under 
the microscope to consist of little but 
cells, and has on this account sometimes 
been figuratively spoken of as mere " un- 
solid texture ;" while on the other hand, 
in many non-purulent effusions, the water 
so greatly preponderates that cells are 
scarcely seen unless searched for. But 
whether more or less abundant, univer- 
sally, where there is inflammatory effu- 
sion, characteristic cells are to be found — 
cells of which the pus-cell is the type. 
The typical form is a globule of about 
2^(5 a of an inch in diameter, pellucid, con- 
sisting of some semi-fluid albuminous 
matter, and possessing a compound or 
simple nucleus, which is best seen when 



1 Med.-Chir. Trans., vol. xxxv. 



the microscopical specimen is slowly acted 
on by water, or very diluted acetic acid. 

A very remarkable addition to our 
positive knowledge was made in 1863, 
when a paper by Prof. v. Recklinghausen 
in Virchow's Archiv made us aware that 
pus-cells possess the contractility of amoe- 
bae ; in virtue of which endowment they 
can undergo infinite changes of form, can 
(as with a kind of will) protrude and 
again retract processes or pseudopods of 
their common substance, can thus alter- 
nately intussusceive and discharge par- 
ticles of finely-divided solid matter, and 
can slowly migrate from spot to spot in 
the body, certainly in the natural inter- 
spaces of texture, if not even actually 
making ways for themselves. It follows 
that previous microscopical descriptions 
of the pus-cell — such descriptions as that 
which is repeated above from my text of 
1860 — must now be read with the impor- 
tant qualification that they are descrip- 
tions of the pus-cell as dead ; and that in 
fresh-formed pus in its natural state those 
globular pus-cells represent but one of 
many phases, and, so far as they are pre- 
sent, express only an accidental repose of 
the function of amoeboid motility. Be- 
fore v. Recklinghausen's discovery, there 
had been a few isolated and sterile obser- 
vations of movements of animal cells : 
but the publication of his paper virtually 
opened an important new field of study ; 
and during the last six years we have 
been made acquainted with a very gene- 
ral, perhaps almost universal, diffusion 
of amoeboid power in the normal textures 
and corpuscles of the living body. In a 
purely zoological point of view this new 
knowledge has been of singular interest 
and suggestiveness in ways which cannot 
here be spoken of; and its pathological 
interest, which promises to be equally 
great, is considered in connection with 
the process of inflammation. 

( These, then, generally are the changes 
which characterize the blastema of an in- 
flamed part : — 1, it is in most cases de- 
monstrably, in other cases presumably, in- 
creased in quantity ; 2, itcontainsfarmore 
solid matter, both albuminous and saline, 
than is normal to it ; and besides present- 
ing these features, which may to some ex- 
tent be attributed to mechanical influ- 
ences, it 3, gives evidence, by the chemi- 
cal and microscopical characters which 
have last been described, that specific 
chemical affinities are exerted in the part ; 
and 4, it abounds in living organic forms. 

Different inflammatory effusions have, 
however, their special differences. In 
some there is a great yield of fibrin : it is 
distinctive, for instance, of the exudation 
in diphtheria that, by virtue of this 
quality, it converts the epithelia of the 
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affected surface into that firm false-mem- 
brane from which the disease derives its 
name ; while in some other effusions (and 
this, generally speaking, is characteristic 
of well-formed pus) there is no attempt 
even at partial coagulation. [According 
to E. Wagner the diphtheritic exudation 
is a fibrinous metamorphosis of the epi- 
thelial cells, and not a fibrinous effusion. 
The change begins by a general enlarge- 
ment of the cells, due to an increase of 
their protoplasm. These are seen to form, 
first at the periphery, later at the centre 
of the cell, numerous sharply defined ele- 
vations, giving it a porous or indented 
appearance ; finally, the cell, with its pro- 
longations, he compares to the horns of 
the stag. These prolongations unite 
with neighboring prolongations of other 
cells, forming a membrane, but the cells 
can be again isolated by artificial means. 
At times the cells appear empty ; oftener, 
however, they contain a nucleus or a pus 
corpuscle, the origin of which is still a 
matter of controversy ; probably the latter 
is an emigrated white blood-corpuscle. 
Besides epithelia thus altered, are always 
found those which contain either a single 
pus corpuscle or several, six or more, in 
a round or oval cavity. 

Fig. 17. 




Fibrinous degeneration of pavement epithelial cells. 
High power. (E. Wagner.) 

Instead of concluding with Wagner, 
that the metamorphosis of the cells is a 
fibrinous change, Cornil and Ranvier are 
disposed to believe that the cells are filled 
with a material which resembles mucin 
rather than fibrin. More recent investi- 
gations of the. histology of the diphtheritic 
membrane have demonstrated that while 
the peculiar metamorphosis of the epithe- 
lial cells, described by Wagner, does oc- 
cur, it is only one of the stages of evolu- 
tion of the false membrane. When the 
membrane has assumed a yellowish-gray 
color, or the fourth, stage of its develop- 



ment, according to M. Leloir, — the epithe- 
lial-cell metamorphosis being the second 
stage, — the reticulum, formed by the epi- 
thelium, is almost completely disinte- 
grated and replaced by exuded inflam- 
matory material, viz., leucocytes and a 
fibrinous reticulum.] And primary dif- 
ferences of fluidity are noticeable ; — com- 
pare, for instance, the products of pleu- 
risy or cholera with those of ostitis or 
muscular rheumatism. Moreover, there 
are differences (not strictly belonging to 
the present section of the subject) due 
to the degree in which the detritus of 
dead and disintegrating tissues mingles 
ifeelf with the inflammatory effusion. 
And, not least, there are differences due 
to the different degrees in which the ef- 
fusion itself may have undergone degenera- 
tive changes ; — for the products of inflam- 
mation, shaped and unshaped, cellular 
and fibrinous, are apt to degenerate by 
the same sort of process as belongs to the 
decay of other albuminous material ; and 
in proportion as these degenerations oc- 
cur, the original characters of the effusion 
give place to others, among which may 
particularly be mentioned the presence of 
oil or cholesterine, and eventually of 
earthy concretions. 

That Pain is a common symptom of in- 
flammation scarcely needs be said or ex- 
plained. Nerves would be of little use to 
the body, if they could remain unagitated 
during a process which essentially in- 
volves an unnatural destruction of living 
tissue. Whenever any bit of the body 
sloughs, ulcerates, or softens, every in- 
cluded nerve-fibril must share in the com- 
mon disorganization ; and it seems pro- 
bable 1 that, even in less destructive in- 
flammation, the involved nerve-fibrils 
undergo such an amount of structural 
change as fully to account -for pain beiug 
experienced by the patient. But differ- 
ent inflammations cause widely different 
amounts of pain ; and there are cases, even 
of very considerable inflammation, where 
pain is almost absent. These differences 
of the symptom require some considera- 
tion. 

Disorganization of nerve-supplied tis- 
sue, ami stretching or compression of 
nerve-fibrils, are the two great occasions 
of inflammatory pain. On both accounts, 
pain proportions itself rather to the in- 
tensity than to the extent of an inflamma- 
tion ; and the most agonizing of all in- 
flammations are those (sometimes of very 
small extent) where the focus of inflam- 
mation is so girt round by unyielding 
tissue, bone or faseia, that ever so little 
inflammatory swelling becomes a tight 



1 See Lent, Zeitschrift fur wissenschaftliehe 
Zoologie, vol. vii. 
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compression of nerve. As instances of 
this, it is enough to cite the extreme pain 
which attends inflammation of the tooth- 
pulp or of the tympanum, or generally 
the great pain which attends inflamma- 
tion of bone. 

Comparatively painless inflammations 
are chiefly the superficial desquamative 
inflammations of membranes : in cholera, 
for instance, the epithelium of the intes- 
tine strips itself oft' almost without pain ; 
and in some kinds of peritonitis, pleurisy, 
and pericarditis, the serous membrane 
desquamates, amid a vast exudation from 
the liquor sanguinis, with almost no pain, 
and but very slight tenderness. The chief 
governing condition of these apparent ex- 
ceptions is, it seems, generally, that the 
inflammation, measured at any one spot, 
is not intense, and does not much affect 
the nerve-containing depths of the tex- 
ture. Moreover, the cases of serous in- 
flammation where there is no pain are 
eminently cases where the inflammation 
arises in conditions not primarily of a 
simply irritant kind — cases especially, 
where (as in puerperal fever) morbid poi- 
sons are operating on the part ; and prob- 
ably the magnitude of the local product, 
as compared with the local pain, expresses 
that the product is less due to mere in- 
tensity of the local process than to some 
changed state of the mass of blood, some 
state which enables a maximum of exu- 
dation to take place with a minimum of 
textural excitement. 

As inflamed parts are not all painful 
in the same degree, neither are they all 
painful in the same sort. Indeed the 
quality of pain differs almost as much as 
the amount. In those phlegmonoid and 
tight-bound inflammations where pain is 
most intense, it especially tends to be pul- 
satile or throbbing ; for every beat of the 
heart increases that local tension which is 
the immediate cause of suffering. A sense 
of extreme local compression — a feeling of 
being screwed in a vice, is often com- 
plained of under these circumstances. In 
surface-inflammatious, the more diffused 
pain is apt to simulate the impression of 
fire, or, if less, that of nettles or needles ; 
and the suffering part is said to prick, or 
tingle or burn. Where ulceration is in 
progress, the patient's feelings almost re- 
present the fact ; for he describes his pain 
to be that of ''something gnawing" at 
the part. 

It is not only by being painful that an 
inflamed part gives evidence of disordered 
nerve-action. Over-sensitiveness to ex- 
terior impressions is other evidence to the 
same effect ; and this, sometimes in the 
form of tenderness on contact or pres- 
sure, sometimes in forms special to the 
affected organ, always accompanies pain 
if the pain be due to inflammation. The 



fact of its presence or absence is therefore 
very important, when we would interpret 
the meaning of any given pain. And 
further, since tenderness often exists in 
cases of inflammation where pain is un- 
marked or absent, it is a sign which, in 
difficulties of diagnosis, ought always spe- 
cially to be looked for. Indeed there are 
many occasions in practice, where the 
principal business of the clinical investi- 
gator is thoroughly to ascertain the exist- 
ence and the limits of this one symptom ; 
and the surgeon can hardly exercise too 
much care, when conducting this part of 
an examination, to exclude all sources of 
fallacy which depend either on himself or 
on the patient. 

Where mucous membranes are in- 
flamed, their increased sensibility often 
shows itself by producing increased re- 
flex-motory phenomena. And the mus- 
cular actions which thus result become 
indirectly symptomatic of inflammation ; 
for they testify that the nervous centres 
which regulate them have received from 
the mucous surface certain exaggerated 
representations of contact. Thus it is 
that common catarrh produces cough, that 
bronchitis and asthma become associated, 
that inflammation of the stomach is 
attended by vomiting, and that during 
the slight cystitis of severe gonorrhoea the 
patient's urine is often squirted into his 
breeches. 

Where organs of special sense are in- 
flamed, special sensations are experi- 
enced. The patient with deep-reaching 
inflammation of the eye seems to see 
sparks or flashes of light ; the patient 
with post-faucial catarrh gets a sense of 
bitterness in his throat ; the patient with 
inflammation of the internal ear has an 
impression of unreal sounds. Such signs, 
where they exist, are of course pathologi- 
cally equivalent to pain. But as there 
are these special analogues of pain, so 
there are special analogues of tenderness ; 
witness the intolerance of light which 
attends many ophthalmic inflammations, 
and which is as much a fact of over-sen- 
sitiveness as if the eye were painful on 
pressure. 

It remains to be mentioned that pain, 
as a symptom of inflammation, is often 
referred to a. larger extent of tissue than 
is actually inflamed, and sometimes to 
parts not directly continuous with the in- 
flamed one. The pain of a whitlow, at 
first confined to the immediate vicinity of 
the nail, where alone the inflammation 
exists, may presently include the finger, 
then the rest of the hand, then the fore- 
arm, and finally may give uneasiness to 
the whole extremity as high as the 
shoulder. The pain of ophthalmic ten- 
sion is in great part referred to the brow. 
The pain of hip-disease is often chiefly, 
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or even entirely referred to the knee. 
Out of the pain of common toothache, 
semifacial, semicranial, even semicervi- 
cal pain may develop itself. Inflamma- 
tion of the liver commonly produces pain 
in the right shoulder ; the pain of renal 
inflammation is more or less referred to 
the bladder ; and inflammations of the 
pelvic viscera cause pain to be felt in the 
thigh. 

Heat. — It has long been matter of 
common observation that an inflamed 
exterior part is hotter than natural. And 
this increased heat, where it exists, is ac- 
cepted for a sign of inflammation as much 
as either pain, redness, or swelling. But 
hitherto the meaning of the symptom has 
been much disputed among pathologists. 

By some it has been believed, chiefly on 
the strength of Hunter's experiments, 
that an inflamed part is passive in the 
alleged change of temperature ; that no- 
thing more can take place in it than a 
raising of its temperature to that of the 
blood which supplies it ; that, if an exte- 
rior part gets warmer when inflamed, this 
is simply because it is fuller of blood; and 
that interior parts (since their tempera- 
ture naturally equals that of aortic blood) 
cannot be made warmer by inflammation. 

Hunter's experiments were such as the 
following : — 

"A man had an operation for the radi- 
cal cure of the hydrocele performed at St. 
George's Hospital. When I opened the 
tunica vaginalis I immediately introduced 
the ball of the thermometer into it, and 
close by the side of the testicle. The 
mercury rose exactly to 92°. The cavity 
was filled with lint, dipped in salve, that 
it might be taken out at will. The next 
da3 r , when inflammation was come on, 
the dressings were taken out, and the 
ball of the thermometer introduced as be- 
fore, when it arose to 98|° exactly. Here 
was an increase of heat of 6f° : but even 
this was not equal to that of the blood, 
probably, at the source of the circulation 
in the same man. This experiment 1 
have repeated more than once, and with 
nearly the same event. As the human 
subject cannot always furnish us with 
opportunities of ascertaining the fact, and 
it is often impossible to make experi- 
ments when proper cases occur, I was 
led to make such experiments on animals 
as appeared to me proper for determining 
the fact ; but in none of them could I ever 
increase the inflammatory heat so as to 
make it equal to the natural heat of the 
blood at its source. I made an incision 
into the thorax of a dog ; the wound was 
made about the centre of the right side, 
and the thermometer pushed down, so as 
to come in contact, or nearly so, with the 
diaphragm. The degree of heat was 



101°; a large dossil of lint was put into 
the wound to prevent its healing by the 
first intention, and covered over by a 
sticking-plaster. The clog was affected 
with a shivering. The day following the 
lint was extracted, and the thermometer 
again introduced ; the degree of heat ap- 
peared exactly the same, viz., 101°. "' 

Other pathologists have held an opinion 
different from Hunter's. Partly on theo- 
retical grounds, and partly on the strength 
of some experiments 2 performed in 1835 
by Messrs. Becquerel and Breschet, they 
have supposed that an inflamed part is 
actively calorific ; that it is, or tends to 
be, warmer than the blood which supplies 
it; and that this excess of heat is as much 
an effect of local action as the formation 
of pus, or the softening of spoilt tissue. 

The French experimenters (using a ther- 
mo-electric apparatus with some arrange- 
ments devised for them by M. Sorel) at- 
tempted to take the absolute temperatures 
of certain skin-covered parts by needles 
thrust through the integument. The 
temperature of the biceps flexor cubiti was 
commonly thus taken as a standard of in- 
ternal temperatures ; and the temperature 
was also measured in the mouth. In a 
scrofulous girl, suffering from marked fe- 
verishness, the temperatures thus taken, 
were : in the mouth, C. 37°.50 ; in the bi- 
ceps, 37°.25 ; in an inflamed scrofulous 
tumor at the lower part of the neck, 40°; 
in a fungating tumor of the cellular mem- 
brane, also 40°. In a woman, set. thirty, 
having a similardisease: mouth, 36°.75; bi- 
ceps, 37°; tumor, 37°.50; adjacent cellular 
membrane, 35°. In a case of cancer of the 
breast : mouth, biceps, tumor and certain 
fungations which were there, all 36°. 60. 
In a young man with scrofulous caries of 
tarsus: month, 30°.50; biceps, 37°.50 ; 
wound (the needle going through the 
plantar fascia) 32°. In a case of typhoid 
fever with bronchitis : mouth, 39°.65 ; 
biceps, 38°.80. I may observe in passing 
that these observations seem in various 
respects to contradict one another, and 
that, even on the assumption of their 
having been faultlessly made, no definite 
conclusion can be drawn from them. 

"With reference to Hunter's view of the 
case, it may be fully conceded (putting 
inflammation out of the question) that 
any exterior part does get warmer in pro- 
portion as it is more copiously traversed 
by blood ; witness M. Bernard's discov- 
ery, that considerable permanent increase 
of temperature takes place, without in- 
flammation, in the integument of the 
head, whenever an experimental division 

1 Hunter's Works, ed. 1837, vol. iii. pp. 
338-9. 

2 Comptes rendns del'Acad. des Sc., torn, i., 
or Ann. des Sc. Nat. 
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of the cervical sympathetic has reduced j 
the external carotid artery and its j 
branches to a state of paralytic dilatation 
which occasions the textures supplied by j 
them to be habitually overdosed with ar- j 
terial blood. Accordingly, if Hunter's i 
experiments were conclusive as to the fact 
of an inflamed part not being hotter than \ 
the blood which it receives, the explaim- , 
tions founded on those experiments might ! 
be satisfactory. On the other hand, if an I 
inflamed part be, as Messrs. Becquerel and 
Breschet are supposed in some cases to j 
have found, considerably hotter than in- j 
ternal organs of the body (which in effect 
would mean considerably hotter than the 
blood which it receives), then, we need 
hardly say, Hunter's explanation would 
be valueless. 

Everything therefore turns on facts of 
comparative thermometry. And the so- 
lution is not easily to be obtained. For 
to learn by experiment, either generally 
whether textures are hotter than the 
blood which supplies them, or specially 
whether inflamed textures are paramount 
sources of heat, is a matter of infinite 
nicety. The passage of blood through a 
part incessantly tends to equalize its tem- 
perature with that of other organs ; and 
unless the local production of heat were 
really great, all traces of difference would 
be thus swept away in successive waves 
of the circulation. Therefore not only is 
it the case that the finest differences of 
temperature have to be accurately ob- 
served, but every alleged great excess of 
local temperature must at first be accept- 
ed with mistrust. It is not too much to 
affirm, that the opposed sets of experi- 
ments hitherto referred to are entirely 
inconclusive on the subject. In neither 
one set nor the other was there any at- 
tempt to deal with what would now be 
recognized as the difficulties of the in- 
quiry. Hunter's observations were, in 
this instance, evidently coarse and imper- 
fect ; the rival thermo-electric observa- 
tions, though purporting to be more exact 
than his, are perhaps even less trustwor- 
thy ;' and the alternative therefore still 
lies before us for decision — "Is heat a 
symptom of inflammation only in exter- 
nal parts, and only as a passive result of 
their over-fulness with blood ? or is the 



1 In the judgment of perhaps the first bio- 
physicists of Europe, Helmlioltz and Ludwig, 
the experiments of Becquerel and Breschet 
are of little value. Helmholtz (Miiller's Ar- 
ehiv, 1848, p. 145) speaks of them as obser- 
vations "gegenderen Richtigkeit viele Ein- 
wiirfe erhoben werden konnen ;" and Ludwig 
(Physiologie, edit. 1858, vol. i. p. 468) refers 
to the method of investigation as being " in it 
zu vielen Fehlern behaftet, als dass die durch 
sie gewonneneu Resultate werthvoll wiiren." 



inflamed part actively productive of 
heat V" 

For settling this uncertainty, the writer 
believes that some thermo-electric obser- 
vations which he, with the valuable aid 
of his colleague Dr. Edmund Mont- 
gomery, 1 has recently made on the sub- 
ject, may be deemed practically conclu- 
sive. And on the evidence of these 
experiments, he now' ventures to say that 
an inflamed part is no mere passive re- 
cipient of heat, but is itself actively calo- 
rific. 

A miniature thermo-electric battery was 
made by the angular contact of platinum and 
iron ; each in a single delicate bar, which, 
where soldered to the other, was brought to 
such sharpness that the end of the metallic 
commissure could be thrust, like a pin, into 
any soft animal texture. Two such thermo- 
electric pins or batteries, connected by copper 
wires with one another and with a sensitive 
nearly astatic galvanometer, were used as 
means for comparing the relative tempera- 
tures of media with which they respectively 
were brought into contact, and were found 
quite sufficient for the purpose ; for when 
one of them was made ever so little warmer 
than the other, the fact was instantly indi- 
cated by a corresponding movement of the gal- 
vano-metric needle. With this preface, the 
annexed tabular statement of experiments 
will sufficiently explain itself. (See next 
page.) A preliminary experiment, corre- 
sponding to those numbered 1, 7, and 9 in 
the table, was performed May 21, 18G0, and 
showed (as in Nos. 1, 7, and 9) the higher 
temperature of blood returning from an in- 
flamed part. The experiments here described 
were all performed May 24th. It will be 
observed that only relative temperature is 
measured ; but also it is only with relative 
temperature that the argument at present is 
concerned ; and it would have been no easy 
task, with existing therrnometric appli- 
ances, to obtain the absolute temperatures for 
comparison, or even to translate the present 
comparisons into exact numerical expressions. 

The conclusions Avhich these experi- 
ments justify are as follows : first (Exp. 
8, 5, 8, 11), that the arterial blood sup- 
plied to an inflamed limb is less warm 
than the focus of inflammation itself; 
secondly (Exp. 2, 4, 10), that the venous 
blood returning from an inflamed limb, 
though (Exp, 6) less warm than the focus 
of inflammation, is warmer than the arte- 
rial blood supplied to the limb ; and, 
thirdly (Exp. 1, 7, 9), that the venous 
blood returning from an inflamed limb is 
warmer than the corresponding current 
on the opposite side of the body. 

Unquestionably, therefore, the inflam- 

1 The entire merit of the apparatus described 
in the text belongs to Dr. Edmund Montgom- 
ery, who devised and arranged it for the 
writer. 
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TABLE SHOWING COMPARATIVE TEMPERATURE OF INFLAMED AND 
UNINFLAMED PARTS. 



Subject of observation, and 


Places of insertion of the thermo-electric pins. 


Deflexion of 

needle, indi- 
cating the ■ 
side of higher 
temperature. 


<2 


nature and date of injury 
which had caused inflam- 
mation. 


Pin connected with the 
western half of the 
gaivano-umltiplier. 


Piu connected with the 
eastern half of the 
galvano-nmltiplier. 


°> 


A dog with severe com- 
pound fracture of the 


ill femoral vein of 
inflamed limb 


in opposite femoral 

vein 


Westward 


l 


right lug, inflicted 
about 72 hours previ- 
ously ; since when his 
general temperature 
had risen from 38.2° 
to 39.50 c. 


in femoral vein of 
inflamed limb 


in opposite femoral 
artery 


Westward 
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in femoral artery of 
inflamed limb 


in inflamed part 


Eastward 
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in femoral artery of 
inflamed limb 
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inflamed limb 


Eastward 


4 


A second dog with se- 
vere compound frac- 
ture of the right leg, 
inflicted about 48 
hours previously ; 
since when his gene- 
ral temperature had 
risen from 38.1° 'to 

39.30 c. 


in femoral artery of 
inflamed limb 


in inflamed part 


Eastward 
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in femoral vein of 
inflamed limb 


in inflamed part 
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in opposite femoral 
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ral temperature had 
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in femoral vein of 
inflamed (left) limb 


Eastward 


10 


in inflamed part 


in femoral artery of 
inflamed limb 
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For Standard 


untouched in atmo- 
sphere of room 


between finger and 
thumb of experimenter 


Eastward 


12 


between finger and 
thumb of experimenter 


untouched in atmo- . 
sphere of room 


Westward 



matory process involves a local produc- 
tion of heat. Doubtless it is an essential 
connection, and according to what seems 
the general and normal correlation of heat 
and life, that an increased evolution of 
heat accompanies the increased vital 
effort, the increased textural changes, of 
inflammation. And let it also be noted, 
as a fact of which the importance will 
presently appear, that an inflaming part, 
in proportion to its heated venous out- 
flow, necessarily raises the temperature 
of the common mass of circulating blood ; 
that thus the local disorder represents 
an influence which tends to diffusion 
throughout the body. [These experi- 
ments of ascertaining the temperature of 
the blood during inflammation, by means 



of thermo-electric observations, have been 
repeated by several investigators. O. We- 
ber from his experiments came to the same 
conclusions as Simon. Jacobson and 
Bernhardt found that without exception, 
the temperature of the inflamed parts 
was less than that of the heart. Lan- 
dieu from numerous observations found 
that the temperature of the skin or mus- 
cles inflamed to a high degree, never 
reaches that of the interior of the body. 
But the temperature of an inflamed part, 
in the acute stage, usually exceeds that 
of the corresponding healthy part. He 
also found that the arterial blood (femoral 
artery in clogs), was higher than that of 
the focus of inflammation which it sup- 
plied.] 
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Reviewing, then, the four classical 
symptoms — pain, redness, heat, and 
swelling — we find that in every exami- 
nable case of inflammation, they, or signs 
equivalent to them, may be locally dis- 
covered ; — if not always pain, at least 
always increased sensibility; if not always 
redness of the inflamed part, at least al- 
ways increased afflux of blood towards it ; 
if not always swelling, at least always in- 
creased quantity of matter ; and finally, 
under all circumstances increased heat. 

Other local symptoms may be added to 
these. For, first, something complicative 
may come to them by mere accident of 
position. Where the walls of a visceral 
cavity are affected, the contained organs, 
originally free from disease, may be in- 
juriously pressed upon or denuded. 
Where the neighborhood of a canal is in- 
flamed, the canal may be encroached upon 
by swelling. Where large bloodvessels 
are concerned, ulceration may be danger- 
ous by hemorrhage. And so forth. 

And further, an inflamed part often 
gives rise to special symptoms of its own ; 
for its function is interfered with by the 
disease, and signs of this functional dis- 
turbance are added to the common symp- 
toms of inflammation. Thus, if the 
kidneys be inflamed, the urine will be 
altered in quality, will more or less tend 
to represent a mere filtration from the 
blood, or perhaps will be entirely sup- 
pressed ; and, secondarily, there will arise 
the consequences of that general blood- 
poisoning which ensues whenever urine 
is imperfectly discharged from the sys- 
tem. Thus again, if the lungs be exten- 
sively inflamed, due aeration of the blood 
becomes impossible ; and, while the pa- 
tient is tending to die by suffocation, 
chemical analysis may show that waste 
carbon, which his lungs cannot oxidize 
and discharge, is passing by other chan- 
nels from the body. 1 In these, and in 
almost all cases of inflammation, the na- 
ture of the functional disturbance is, that 
the function is more or less suppressed. 
To some extent this comes mechanically, 
and is, so to speak, an accidental compli- 
cation of inflammatory swelling in the 
part. But greatly also, at least in most 
cases, it has to do with another influence, 
and implies for function what disorgani- 
zation implies for structure — Death. And 
just as, amid the structural disorganiza- 
tion of inflamed parts, we recognize traces 
of mere hypertrophy wherewith the pro- 
cess (if gradual) commenced ; similarly, 
were our knowledge of function more 
complete, we should probably find that, 
so far as functional disturbance in in- 

1 See Beale, op. cit. p. 354 ; where an in- 
stance is given of melituria thus dependent 
on pneumonia. 



flammation is not of mechanical origin, 
thus far it also begins with mere over- 
performance of natural acts, and thus far 
the eventual suppression of function de- 
notes exhaustion subsequent to excitement. 
It is only with respect to the nervous 
system that observation can here be 
appealed to ; but the relations of cramp 
to paralysis, of delirium to coma, and of 
madness to dementia, may be quoted as 
of the kind in question. 

It remains to be stated that inflamma- 
tion has, besides its local symptoms, 
another essential characteristic. In pro- 
portion as any considerable part of the 
body becomes acutely inflamed, the pa- 
tient's blood (if not affected by perturbing 
causes) invariably rises in temperature, 
and herewith the patient complains of 
what is commonly called feverishness. 
Taking, for instance, a case of severe 
compound fracture, without much hemor- 
rhage, in a person otherwise sound and 
strong, we find that, before twenty-four 
hours have elapsed from the time of in- 
jury, his general system begins to be thus 
affected. lie feels hot, or alternately very 
hot and chilly. His skin and lips and 
mouth are dry. He passes urine in less 
quantity, but of higher color, than usual. 
His pulse is quickened. A sense of gene- 
ral disorder gains upon him. He becomes 
restless and intolerant of disturbance. 
Signs of drought increase with him. His 
urine becomes scantier and more colored. 
His skin feels hotter to the surgeon's 
hand, and his pulse, whether full or hard, 
is quicker and stronger than before. He 
craves more and more for water. His 
face has a flushed anxious look. He is 
thoroughly uncomfortable ; for the most 
part feeling distressingly hot, but at irre- 
gular intervals feeling touches of chilli- 
ness — sometimes even of such cold that 
he shivers with it. His sleep is troubled 
and unrefreshiug ; or, as night comes, he 
gets delirious. His tongue, besides being 
dry, is furred. If his bowels act (which 
commonly they are unapt to do without 
laxatives) the excretions are morbidly 
offensive. Gradually these symptoms give 
way ; in proportion as the injured limb 
ceases to be tense, and passes into suppu- 
ration, the skin and mouth become moist 
again ; the excretions lose their concen- 
trated character ; the hard pulse softens, 
and the heart's action becomes quiet ; 
the nervous system is no longer restless ; 
the look of trouble passes from the coun- 
tenance ; and the patient can again take 
solid food. 

The constitutional affection which thus 
runs its course in sympathy with the 
local inflammation is commonly known 
by the name of "inflammatory fever." 
The description just given of its symp- 
toms purports only to represent the chief 
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facts of atypical and uncomplicated case. 
Bat practically the affection shows num- 
berless grades and differences and compli- 
cations. 

First there are wide differences of de- 
gree and duration : for, in proportion as 
the local process is less acute and less ex- 
tensive, there is less attendant febrility ; 
and in proportion as the local process has 
to invade fewer successive strata of tex- 
ture, the fever is of shorter course. On 
the one hand, it may be so slight as readily 
to escape notice, and may end within a 
few hours of its commencement ; on the 
other hand, it may last in full force during 
many successive days, and may be so se- 
vere as to shake the patient's life to its 
foundation. 

And besides these differences, there are 
varieties of result — sometimes from com- 
plicative local conditions, sometimes from 
peculiar susceptibilities of the patient. 
If the wound become the seat of some 
large textural disorganization, with con- 
sequent soakage of putrefying material, 
signs of blood-pollution may be expected 
to" mix with or supersede those of common 
inflammatory fever ; the patient's general 
state will then incline to be one of de- 
pression and apathy ; his tongue will be 
more than commonly foul, and fetid di- 
arrhoea will probably exist. Or if per- 
chance during the local process it happen 
(as is especially apt to be the case where 
cancellous bone-structure is affected, and 
generally at a time when common febrile 
excitement has passed its maximum) that 
pus passes up a vein into the general 
stream of blood, the patient's improve- 
ment is abruptly cut short by the severe 
recurrent rigors and sweatings of pyaemia, 
accompanied by local signs of secondary 
suppuration in parts to which the pus is 
conveyed. Further, the quality of the 
pulse during inflammation, and generally 
that look of vehemence in the febrile pro- 
cess which depends upon the circulatory 
system taking an active part in the pro- 
duction of symptoms, will be almost un- 
limitedly influenced by the more or less 
vigor of the patient. "With weakened 
nerve-power, with feeble heart-structure, 
there can be no strong hard pulse ; nor 
can the pulse be otherwise than soft or 
small, when the bloodvessels are half 
emptied of their contents. Old age, and 
every kind of depressing, debilitating, or 
exhausting influence, must therefore tend 
to prevent certain symptoms of fever 
from developing themselves ; and the 
surgeon who wishes rightly to estimate 
the degree in which his patient's general 
system is sympathizing with some exist- 
ing inflammation, must guard himself 
against these sources of fallacy, bj 7 refer- 
ring in all doubtful cases to what is the 
one sure measure of fever. 



It has already been said that in propor- 
tion as any considerable part of the body 
becomes acutely inflamed, the patient's 
blood (if not affected by perturbing 
causes) invariably rises in temperature. 
This is the essential fact of inflammatory 
fever. It is to this fact, that the familiar 
language of feverishness bears witness ; 
the thirst, the scanty urine, the heat and 
the shivering, the troubled brain, the ex- 
cited circulation. As the blood gets hot- 
ter and hotter, more and more do these 
symptoms become developed. As the 
blood subsequently gets cooler, so, more 
and more, do they decline. 1 

It is necessary to remark that what is 
here said specially of the symptoms of 
inflammatory fever, is true generally of 
the febrile state. Whether we are deal- 
ing with the effects of mechanical injury, 
or with a case of smallpox or pneumonia, 
the symptoms which in common medical 
language are called feverish, are essen- 
tially the signs of heated blood. This in 
effect is no new doctrine ; for even Galen, 
seventeen centuries ago, when maintain- 
ing that fever was but a preternatural 
bodily heat (rtapa tpvoiv fopjuaota), disclaimed 
for himself that he had any originality of 
opinion, and declared that popular in- 
stinct, on the present point, concurred 
with the teaching of all competent physi- 
cians. But it is only of late, only with 
aid of exact thermometric observations, 
that the facts have been scientifically es- 
tablished ; and hitherto the subject has 
been much less studied in surgical prac- 
tice than in connection with infected 
fevers and visceral inflammations. Espe- 
cially the connection of those thermome- 
tric facts with others of a chemical kind 
—a connection tending to show that febrile 
heat is always associated with an in- 
creased devitalization and waste of or- 
ganic material within the body, is even 
yet but in progress of being demonstrated, 
and only admits of being stated in very 
imprecise terms. So far, however, as the 
subject is yet learnt, the following propo- 
sitions seem certain. 

First. Increased temperature of the 
blood is (as above stated) an invariable 
fact in the febrile state, and, according to 
its degree, measures the intensity of fever. 

Second. This statement applies not 

1 The following observations of temperature 

in common inflammatory fever were marie for 

the writer by Dr. Montgomery during the 

' compilation of the present paper, January, 

j 1860. The cases were all in the wards of 

St. Thomas's Hospital ; the first three under 

the writer's care, the fourth under that of a 

colleague. The subject is further illustrated 

by the observations of general temperature 

made in connection with the experiments re- 

J corded at page 76. (See table, page 79.) 
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only to the faets of continued, uniform 
febrility, but equally to those of remittent 
and intermittent febrility, including ague 
and hectic. 

Third. The feelings of ehilliness — even 
the rigors, which are a conspicuous symp- 
tom in many febrile disorders, furnish no 
exception to the general statement ; on the 
contrary, febrile chilliness probably de- 
notes a more rapid heating of the blood ; 
and febrile rigor, as it occurs in ague and 
pyaemia, is distinctively the sign of sud- 
den rises of temperature. 

Fourth. Febrile excesses of bodily tem- 
perature range perhaps to 10° F. above the 
normal heat of the blood ; the "crisis" of 
a febrile state consists in a rapid and gene- 
rally continuous reduction, the "lysis" in 



a slow and generally discontinuous reduc- 
tion, of this abnormal temperature. 

Fifth. The excessive heat of the blood 
suffices to explain the apparent drought 
of the body ; for the contact of the hotter 
blood, aeting as an universal textural 
stimulant, and rendering every particle of 
living texture throughout the body more 
than commonly absorbent and appropria- 
tive of blastema, necessitates (if the blood's 
ordinary constitution is to be maintained) 
that a greatly increased supply of water 
shall be furnished from without, and im- 
plies that, till the satiation of this require- 
ment, the excretions shall be compara- 
tively waterless ; beyond whieh it is to 
be counted. that the hotter blood inevita- 
bly steams away much more vapor by the 
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1 At 7 morn, slight 
shivering. 


1 Patient keeping his 
bed. 

2 Pain began after 5 
afternoon. 

3 Knee swollen and 
painful. 

4 Pain also in opposite 
knee, and in both legs 
from knees downwards. 

5 Diminution of pain 
and swelling has begun. 

6 Scarcely any more 
pain. 


1 Inflammation of the 
tissue surrounding the 
wound ; foul tongue ; 
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2 Inflammation spread- 
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lung ; and further it may possibly be the 
case, as Dr. Parkes ingeniously suggests, 1 
that some intermediate waste products of 
the febrile body are (like gelatine) extra- 
ordinarily attractive of water. 

Sixth. Excessive heat of the blood suf- 
fices to explain a stimulated state of ner- 
vous centres and of organs dependent on 
them ; for (besides what is known of the 
action of heat on living textures generally) 
the experiments of Chossat have shown, 
with special reference to the nervous sys- 
tem, that, when its functions are in the 
very act of dying by starvation, a mere 
augmentation of temperature will revive 

1 "It is now well known that during en- 
dosmosis different organic substances absorb 
or take very different quantities of water 
through membranes. For example, the en- 
dosmotic equivalent of sugar is a large amount 
of water, and, in consequence of this physical 
law, sugar attracts water largely from the 
blood, and carries it from the system. Hence 
the unquenchable thirst of diabetes ; for every 
structure is robbed of its water by the power- 
ful attraction of the diabetic sugar. Is it 
possible that in fever some substance is pro- 
duced which has as powerful an attraction 
for water as sugar, and the action of which 
may cause the universal thirst ? A fact men- 
tioned to me by Mr. Graham will put my 
meaning in a clearer light. Mr. Graham has 
discovered that gelatine has an extraordinary 
attraction for water, so that it will even take 
it from alcohol, and render alcohol almost, if 
not quite, anhydrous. This property, mani- 
fested at all temperatures, is particularly 
marked at the temperature of 98° to 100° F. 
Albumen, on the other hand, has little at- 
traction for water, and yields it up at once to 
alcohol. Now, supposing that, in the rapid 
metamorphosis of albuminous substances in 
fever, gelatinous compounds, or something 
approaching to them, were formed — and this 
is by no means unlikely — then, as a conse- 
quence of a physical law, the gelatine would 
at once take water from the albuminous tis- 
sues, and would necessarily give rise to in- 
tense thirst. Then, unlike sugar, the gela- 
tinous substance would not be discharged, 
but must be converted into urea, and uric 
acidj as ordinary gelatine is when it is taken 
as food. I mention this hypothesis merely as 
an example of how water might be retained 
in the febrile body. At present, of course, 
we do not know whether any such compound 
is or is not formed, for the transition-steps, 
and they may be numerous, between orga- 
nized albumen and urea are not yet known." 
( : 'Gulstonian Lectures on Pyrexia," in Med. 
Times and Gazette, vol. x. p. 333.) These 
Lectures claim a very respectful mention ; not 
only as embodying an admirable statement 
and criticism of the modern doctrines of fever, 
hut equally as recording many important ob- 
servations, made by Dr. Parkes himself, with 
regard to the acts of elimination in fever, and 
the relation of these acts to the abnormal 
heat of the blood. 



their activity, and gradually bring the sub- 
ject of experiment into a state from which 
recovery by nourishment is possible. 1 

Seventh. Excessive heat of the blood 
suffices to explain the excitement of the 
heart's action ; partly as the result of a 
more stimulative impression on the endo- 
cardium, partly as the result of a more 
stimulative supply to the cardiac ganglia. 

Taking it then for granted that the 
leading symptoms of fever are accounted 
for — some of them entirely, others at least 
in great part, by the fact of the blood's 
increased temperature, whence, we may 
now ask, comes this greater heat of the 
blood ? In the present state of physio- 

1 Chossat's 29th experiment (though it did 
not, like many of the others, go on to the 
animal's complete restoration) may be quoted 
as illustrating this argument: " Une tourter- 
elle, dont le poids initial etait = 142e.52, 
ayant etc" soumise a une alimentation insuffi- 
sante, vers la fin du 6 icme jour de cette ali- 
mentation se tronva arrivee a l'etat de mort 
imminente, et son poids etait reduit a 96S.66. 
Dans l'etat en question, la station depuis 
deux heures de temps etait devenue impossi- 
ble : le corps etait 6tendue, la tete pendante ; 
les yeux £taient ouverts. fixes, sans clignote- 
ment, et le froissement des orteils n'accusait 
plus qu'un faible reste de sensibilite aux ex- 
tremites posterieures. La respiration, depuis 
quelques minutes, n'etait plus appreciable ; 
le corps froid ; la chaleur animale = 23°.0. 
La perte de poids integrale proportionelle 
= 0.350. C'est dans cet etat, que j'appelle 
de mort imminente, parce qu'au bout de peu de 
minutes il devait se terminer par la mort, 
que j'ai place Panimal dans l'etuve, et que 
j'ai commence le rechauffement. Appelons 
h (J 7 le moment du debut du rechauffement, 
et voyons ce qui est arrive pendant la duree 
de celui-ci. Apres deux minutes (0 h 2'), la 
respiration est devenue tres-marquee ; h 6', 
la respiration est bonne ; l'animal est plus 
aninie ; il remue la tete ; h 7', les yenx sont 
redevenus sensibles, et le clignotement est 
retabli ; h 10, respiration naturelle ; la vie 
revient de plus en plus ; b 31', l'animal est 
bien vivace ; il agite ses ailes eomme pour se 
sauver ; h 34', la station sur les pattes est 
redevenue possible ; mais elle est encore chan- 
celante, et l'animal ne se soutient qu'en agi- 
tant les ailes ; tete encore vacillante ; h 43', 
l'animal parait bien remis. Etant oblige de 
le quitter, je l'enveloppe d'un tissu qui 1'em- 
peche de s'envoler de dessus l'etuve pendant 
mon absence; 2 h 7', anion retour, je trouve 
l'animal mort sur l'etuve, la tete renversee 
en arriere, dans un etat d'opisthotonos. . La 
ehaleur dans le cloaque = 4S.°.7 ; le poids du 
corps =90s.58, et laperte pendant le rechauffe- 
ment=2e.08. L'animal n'ayant pas pu 
quitter l'etuve, comme il l'aurait fait, s'il n'y 
avait pas £te emprisonne, il est evident que 
sa chaleur s'y etait elevee progressivement a 
cinq ou six degres au dessus de l'etat normal, 
ee qui etait plus que snffisant, comme on sait, 
pour amener la mort par la chaleur." 



THE SYMPTOMS OF INFLAMMATION, 



81 



logical opinion as to the ordinary sources 
of animal heat, the speculation is instan- 
taneous, that the greater heat of lever 
must correspond to some greater trans- 
formation of organic material. Many ex- 
cellent observers have set themselves to 
inquire how far this conjecture is right ; 
and the results of inquiry, so far as they 
have gone, are to the following effect : 
that, either continuously during the in- 
tensity of feverishness, or else more ab- 
ruptly and as it were deeumulatively 
when feverishness begins to subside, there 
can commonly be traced in the excretions 
an excess, more or less considerable, of 
those nitrogenous, sulphurized, and phos- 
phorized products which emanate from 
textural and humoral waste ; that this 
increased elimination is observed even 
when ingestion has been reduced to a 
minimum ; and that febrile excretions do 
therefore, as a rule, undoubtedly attest 
an increased devitalization of bodily ma- 
terial. I do not pretend to discuss what 
is the intimate physical relation between 
febrile heat and increased material change. 
Whether in reference to local inflamma- 
tion or to general febrility, I can only 
speak of them as two concurrent groups 
of phenomena ; and instead of pretending 
to discuss what ma}' be their mutual re- 
lations, I take them as essentially con- 
joint. Viewing them thus together as 
one complex fact of dynamical excitement 
(complex in any inflamed texture, and 
complex in any fevered blood), and con- 
fining myself now again to the case of 
surgical inflammatoiw fever, I will only 
attempt to show how it is that this dyna- 
mical excitement diffuses itself in the 
body — how it is that, from being local, it 
becomes general — how it is that feverish- 
ness superadds itself to inflammation. 

Without hesitation we may conclude 
that the process spreads by common ma- 
terial contagion ; that the returning fluids 
of the inflamed part — its venous blood and 
its lymph — are the agents of general in- 
fection. For if a part be developing pre- 
ternatural heat, and undergoing preter- 
natural change, its venous and lymphatic 
out-flow must of necessity represent those 
excesses of heat and change ; and this 
out-flow with all its belongings, material 
and dynamical, shedding itself without 
interruption into the blood, must straight- 
way be diffused throughout the bodj". 
Not inactively, we may presume ; for 
the blood receiving such increments of 
heat as the inflamed part thus contributes 
to its tempei*ature, and receiving also 
that unwonted afflux of chemically chang- 
ing material which comes from the disor- 
ganizing textures, is doubtless itself sti- 
mulated to greater activity of change. 
And as it circulates throughout the body, 
so, to every texture which it supplies, 
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there is brought more than common in- 
centive to change ; till, in proportion as 
the fever is great, every texture, according 
to its chemical mobility, gets to partici- 
pate in the excitement, reflects as it were 
in a lesser scale the disorder of the in- 
flamed part, and contributes a share to 
that over-production of waste-products 
and of heat which is characteristic of in- 
flammatory fever. The frequency with 
which, during accidental febrility, some 
predisposed texture will break out into 
the gouty or rheumatic inflammation spe- 
cial to itself, is a beautiful illustration of 
what is here advanced. 

It were greatly to be wished that some- 
thing definite could be said about the 
microscopical and chemical character of 
the blood during inflammatory fever. 
But observations in this field are among 
the most difficult in pathology ; and pro- 
bably many years must yet elapse before 
the subject can be adequately discussed. 

It has been said by competent obser- 
vers, that during inflammation there is a 
notable increase in the proportion of 
colorless corpuscles in the blood. But 
our means for measuring the proportion 
of white to red corpuscles are hitherto so 
imperfect that different microscopical ex- 
aminations of the same blood will give 
the most contradictory results ; and the 
reports hitherto made on the subject in 
its l'elation to inflammatoiw fever are too 
imperfect and too discordant for general 
conclusions to be drawn from them. 

[The difficulties which have previously 
prevented anything like accurate con- 
clusions being reached, in regard to the 
relative proportion of white and red blood- 
corpuscles during health or disease, have 
been very materially, if not entirely, re- 
moved by the several instruments intro- 
duced by different investigators. Theo- 
retically the working of these instruments 
may be said to be absolutely correct, yet 
in their employment it is found that there 
wilLbe some variations in the results ob- 
tained. Notwithstanding this fact, we 
feel justified from our observations, which 
have been made with all care, and also 
from our familiarity with the working 
of the instrument, in offering some conclu- 
sions as to the condition of the blood in 
respect to the increase or decrease of the 
white corpuscles during inflammation. 
The investigations were made in con- 
nection with the assistance of Dr. Chas. 
B. Nanerede, wdiose experience in blood- 
cell counting has been very extensive. The 
instrument we employed was the same 
used by Drs. Henry and Nancrede in 
their bfood-cell-counting observations re- 
ported in the Boston Med. and Surg. 
Journal, 1879. 

The sevei*al instruments invented b} r 
the different experimenters are all con- 
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structed upon the same principle ; they 
vaiy only in the readiness of counting the 
cells, and the method of calculating the 
percentage as compared with health. 
The results are obtained by having a de- 
finite quantity of blood diluted with a de- 
finite quantity of fluid, a portion of which 
is placed in an accurately measured re- 
ceptacle, and examined under a micro- 
scope provided with an eye-piece micro- 
meter ; then the counting is done and the 
calculation made of the number of cor- 
puscles. The simplicity of this method 
of blood-cell counting is its great recom- 
mendation, but it is to be noted that the 
closest attention to all its minute details 
are imperative if accuracy is desired. 
Drs. Henry and ISTancrede found a com- 
bination of Gowers', and Hayem, and 
Nachet's instruments to facilitate the 
counting of the cells more than either in- 
strument used by itself. Their combina- 
tion consisted in utilizing the pipettes 
belonging to Gowers' instrument, which 
give a much easier calculation than the 
one required when the pipettes accom- 
panying the instrument of Hayem and 
Nachet are employed. The Hayem and 
Nachet cell with their eye-piece micro- 
meter completes the instrument. They 
followed Keyes' statement of the calcula- 
tion as far as concerns the factors of the 
cell and eye-piece. "The glass cell on 
the slide is \ mm. deep. The eye-piece 
micrometer marks off \ mm. square ; 
therefore the count of corpuscles must in- 
dicate the number contained (in the dilu- 
tion used) in \ mm. cube. But \ mm. 
cube is T 25 of a c. mm. ; therefore, the 
number counted must be multiplied by 
125. The blood was diluted by adding 
199 parts of fluid to one of blood ; there- 
fore, the product above obtained must be 
again multiplied by 200 to get the num- 
ber of cells in a c. mm. of pure blood, but 
instead of multiplying twice, a single 
multiplication of 125 x 200= 25,000 will 
give the same result." The fluid used to 
dilute the blood was that recommended 
\>y Keyes — fresh urine saturated with 
borax, filtered, and distilled water added 
until a specific gravity of 1.020 was ob- 
tained. 

In estimating the number of corpuscles 
in the following cases, all of which were 
patients in the surgical wards of the Epis- 
copal Hospital under the care of Dr. 
Xancrede, five separate counts were made 
in each case, and the average taken as 
the number to represent the condition of 
the blood under examination. With a 
view of ascertaining the normal number 
of white to red corpuscles, as would be 
indicated by our instrument, we made a 
series of observations, with blood drawn 
from persons, who, as far as could be as- 
certained, were in a perfect state of health. 



The result obtained from five counts of 
blood taken from as many different per- 
sons gave an average of about 5,000,000 
red and 4000 white corpuscles in a cubic 
millimetre, or one white to 1250 red cor- 
puscles. This proportion of white to red 
corpuscles is much below that given by 
physiologists and histologists, and we do 
not give it as an accurate physiological 
proportion, since we believe in order to 
ascertain the exact normal ratio of these 
elements a different method of counting 
must be instituted ; although to determine 
an increase or decrease of the relative pro- 
portion of the corpuscles, under certain 
conditions, we think the method we have 
employed is very satisfactory : — 

Case 1. W. B., set. 40, male, suppurat- 
ing wound of left hand due to injury ; the 
forefinger had been amputated ten days 
previous to the count. At the time of 
counting, his temperature was 102.3° F., 
and pulse 120. The blood was taken from 
the right middle finger. A cubic milli- 
metre contained — 

Bed 3,900,000 

White 52,050 

Ratio 1 to 75 

Case 2. O. C, set. 37, male, has had 
for seven weeks a paronychia of right 
thumb, which has caused a necrosis of the 
distal phalanx. The dead bone was re- 
moved twenty-four hours previous to 
count. At the time of counting his tem- 
perature was 99.3° F., and pulse 104. 
The blood was taken from third finger of 
right hand. A cubic millimetre con- 
tained — 

Bed 5,725,000 

White ' 15,000 

Batio 1 to 382 

Case 3. H. McD., set. 23, male, was 
admitted to the Episcopal Hospital on 
Aug. 13th, with a compound fracture of 
skull requiring trephining, and a com- 
pound comminuted fracture of leg neces- 
sitating amputation at the upper third. 
At the time of counting, Aug. 26th, thir- 
teen days after the operation, the wounds 
were freely discharging pus, the tempera- 
ture in the evening was 100.5° F., morn- 
ing 99.3° F., and pulse 112. The blood 
was taken from the right middle finger. 
A cubic millimetre contained — 

Bed 3,660,000 

White 30,000 

Batio 1 to 122 

Case 4. J. Y., set. 44, male ; on Aug. 
22d, when intoxicated, he passed a foreign 
body into the urethra. At time of his 
admittance into the hospital, on Aug. 
27th, five days after the introduction of 
the foreign body, his temperature was 
99.6° F., and pulse 92. Some suppura- 
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tion in the urethra. The count made on 
the latter date, from blood taken from 
right middle finger, contained in a cubic 
millimetre — 



Red . 

White 

Ratio 



5,035,000 

30,000 

1 to 167 



Case 5. A. B., set. 55, female, was ad- 
mitted into the hospital on July 28th, suf- 
fering with a lumbar abscess which was 
then opened. At the time of counting, 
on Aug. 28th, the abscess was discharg- 
ing pus very freely, her temperature was 
102.2° F., and pulse 122. The blood was 
taken from the left middle finger. A 
cubic millimetre contained — 

Red 3,455,000 

White 40,000 

Ratio 1 to 87 

Case 6. J. G., set. 48, male, injury to 
right hand requiring amputation of three 
fingers. At the time of counting, twenty- 
four hours after the operation, the tem- 
perature was 100° F., and pulse 108. The 
blood was taken from left middle finger. 
A cubic millimetre contained — 

Red 5,355,000 

White 25,000 

Ratio 1 to 215 

Case 7. D. F., set. 40, male, injury of 
foot requiring amputation of two toes. 
At time of counting, twenty-four hours 
after the accident, his temperature was 
100.4° F., and pulse 80. The blood was 
taken from the left middle finger. A 
cubic millimetre contained — 

Red 4,390,000 

White 15,000 

Ratio 1 to 293 

Case 8. A. S., set. 21, male, suffering 
with a scalp wound. At the time of 
counting, twenty-four hours after the in- 
jury, his temperature was 99.7° F., and 
pulse 96. The blood was taken from the 
left middle finger. A cubic millimetre 
contained — 

Red 5,065,000 

White 25,000 

Ratio 1 to 203 

Case 9. E. W., set. 50, female, amputa- 
tion of second toe of right foot, including 
greater part of its metacarpal bone, on 
account of an epitheliomatous uleer. At 
time of counting, twenty-four hours after 
the operation, her temperature was 100° 
F., and pulse 98. The blood was taken 
from left middle finger. A cubic milli- 
metre contained — 

Red 3,970,000 

White 15,000 

Ratio 1 to 275 



Case 10. W. H., set. 25, male, suffering 
for two weeks with an abscess on the leg. 
At the time of counting, the abscess was 
opened. His temperature was 99.4° F., 
and pulse 96. The blood was taken from 
the left middle finger. A cubic milli- 
metre contained — 

Red 3,770,000 

White 20,000 

Ratio ■ . 1 to 189 

Case 11. J. B., set. 30, male, simple 
fracture of left humerus and fibula. At 
time of counting, forty-eight hours after 
the accident, his temperature was 99.8° 
F., and pulse 72. The blood was taken 
from right middle finger. A cubic milli- 
metre contained — 

Red 5,120,000 

White 15,000 

Ratio 1 to 342 

Case 12. M. H., set. 40, female, wound 
of hand requiring suturing of tendons. At 
time of counting, forty-eight hours after 
the injury, her temperature was 101° F., 
and pulse 96. The blood was drawn from 
finger of well hand. A cubic millimetre 
contained — 

Red 4,240,000 

White 45,000 

Ratio 1 to 95 

Case 13. C. M., set. 52, male, has been 
suffering for some time with a tumor (car- 
cinomatous) of the post-nasal region in- 
volving superior maxillary, ethmoid and 
sphenoid bones. An operation for the re- 
moval of the growth was performed, in 
which the superior maxillary with por- 
tions of the ethmoid and sphenoid bones 
were removed. At time of counting, 
forty-eight hours after the operation, his 
temperature was 100.7° F., and pulse 92. 
The blood was taken from middle finger 
of right hand. A cubic millimetre con- 
tained — 

Red 3,445,000 

White 20,000 

Ratio 1 to 173 

Case 14. W. B., set. 22, male, burns 
of the second and third degree on abdo- 
men, thorax, and hands. At the time of 
counting, twenty -four hours after the ac- 
cident, his temperature was 101.5° F., 
and pulse 108. The blood was taken from 
the left forefinger. A cubic millimetre 
contained — 

Red 4,970,000 

White 30,000 

Ratio 1 to 166 

Case 15. H. H., set. 22, male, for four 
days has had a cellulitis of the neck. 
At the time of counting, his temperature 
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was 101° F., and pulse 116. The blood 
was taken from the left middle finger. A 
cubic millimetre contained — 

Eed 5,690,000 

White 30,000 

Eatio 1 to 100 

Case 16. G. B., vet. 11, male, injury of 
the foot, which had been amputated 
(PirogolPs operation). At time of count- 
ing, forty-eight hours after the operation, 
his temperature was 101.7° F., and pulse 
182. The blood was taken from the left 
middle finger. A cubic millimetre con- 
tained — 

Red 3,045,000 

White 15,000 

Ratio 1 to 203 

Case 17. E. P., set. 48, male, suffering 
with synovitis and periarthritis of knee- 
joint, which ..had, at time of counting, 
suppurated, and was aspirated ; his tem- 
perature was 101.2° F., and pulse 96. 
The blood was taken from the left middle 
finger. A cubic millimetre contained — 

Red 4,995,000 

White 45,000 

Ratio 1 to 110 

Case 18. J. A., set. 50, male. Twenty- 
four hours previous to the counting he 
had met with an accident in which his 
face, chest, and arms were badly burned 
by the explosion of powder. At the 
time of counting his temperature was 
101.5° F., and pulse 100. The blood was 
taken from the left middle finger. A 
cubic millimetre contained — 

Red 4,050,000 

White 25,000 

Ratio 1 to 162 

Case 19. B. S., pet. 21, female, scalp 
wounds of head sixteen hours previous to 
count. At time of counting her tempera- 
ture was 101° F., and pulse 100. The 
blood was taken from left middle finger. 
A cubic millimetre contained — 

Red 4,060,000 

White 35,000 

Ratio 1 to 116 

In order that any conclusions may be 
arrived at from these investigations, it 
becomes necessary to establish a standard 
of the normal relation between the red and 
white blood-corpuscles, such as would be 
demonstrated by the instrument used, 
and also to demonstrate the existence of 
an inflammatory condition. In reference 
to the former, it is seen from our investi- 
gations, with the blood of healthy persons, 
that a ratio of 1 white to 1250 red blood- 
corpuscles may be taken as the normal re- 
lation, that is, as indicated by our instru- 



ment. The presence of an inflammatory 
condition we have verified by the thermo- 
meter. The investigations of Dr. Mont- 
gomery (page 75) have led to the conclu- 
sion that an u increased temperature is 
an invnviable fact in the febrile state." 

In the above nineteen cases the tempe- 
rature varied from 99.3° F. to 102.3° F., 
and, therefore, in all the inflammatory 
process was active. The relative number 
of white to red corpuscles varied from 1 
to 75 to 1 to 382. 

The actual increase, taking 5,000,000 
red as the normal number, varied from 1 to 
97 to 1 to 334. If, therefore, we take as the 
normal number of white to red corpuscles 
as ascertained by our observations with 
healthy persons, 1 white to 1250 red, 
the increase during inflammation is very 
evident, and if the intensity of the inflam- 
matory process is indicated by the tempe- 
rature, that is, the higher the temperature 
the more intense the inflammation, we 
also find, from our investigations, that, 
generally, those cases which have the 
highest temperature have also the greatest 
increase of white corpuscles.] 

There is another change in the blood 
which may with more confidence be de- 
scribed as at least very frequently an ac- 
companiment of inflammation — viz., that 
the blood yields more than the normal 
amount of fibrin, and coagulates with 
what is called a " buffy coat" on its sur- 
face. Perhaps no point is better estab- 
lished in the pathology of the blood than 
a connection between its yield of fibrin 
and the presence of acute inflammation : 
in rheumatic fever, in pneumonia, in 
bronchitis, in pleurisy, in peritonitis, in 
quinsy, in erysipelas, the blood's normal 
yield of fibrin has been found doubled, 
tripled, quadrupled, quintupled. And 
under like circumstances the buffy coat 
has been so habitually observed, that, in 
days when acute inflammation was much 
treated by venesection, the contents of 
the bleeding-basin were an ordinary ele- 
ment in diagnosis, and a buffy coat would 
be pointed to in justification of the blood- 
letting which had been performed. 

Little is known as to the ultimate 
meaning of these facts. The buffy coat 
is an upper layer of clot left colorless by 
the absence of red corpuscles ; and its 
immediate meaning is, that, through some 
peculiarity of the blood, the corpuscles 
have found time, before the beginning of 
coagulation, to subside in the liquor san- 
guinis from the top towards the bottom of 
the basin. Where blood shows the buffy 
coat, often, from the same cause, its clot 
has the shape of a truncated cone ; the 
upper or buffy part being firmly contract- 
ed and having inverted edges, while the 
lower strata (where contraction is im- 
peded by the volume of intervening cor- 



THE SYMPTOMS OF INFLAMMATION. 



85 



puscles) become successively broader and 
looser-textured. Appearances, substan- 
tial \y the same, present themselves to us 
very frequently in the structure of those 
elots which form slowly after death in the 
cavities of the heart and large blood- 
vessels, and which, because of their slow 
formation, are destitute of red corpuscles 
to a more or less considerable depth from 
their uppermost surface. And in healthy 
blood, withdrawn from the body, a bufty 
coat can to some extent be produced by 
various influences which, retarding coagu- 
lation, give more than normal time for 
the corpuscles thus to settle clown. But 
slowness of coagulation is not, it seems, 
the only effective influence in the produc- 
tion of a bufty coat. The appearanee 
may be absent even though eoagulation 
has been slow, and it may be present 
where coagulation has been of normal 
rapidity. So at least it would seem from 
the observations of Dr. Stokes : l " He 
uoted the appearance of the blood in 
twenty-seven cases. In fifteen of these 
the buffy coat presented itself; in twelve 
it did not. Now in three of these twelve, 
the coagulation of the blood did not be- 
gin till from twenty to forty minutes after 
it was drawn ; and in four others there 
was no coagulation for eight minutes. So 
that there was plenty of time for the red 
particles to have left the fibrin and sub- 
sided, but they did not do so. On the 
other hand, in twelve out of the fifteen 
eases in which the blood was buffed, the 
eoagulation took place in five minutes ; 
and in the remaining three it was de- 
layed only fourteen minutes. " It is evi- 
dent that results' equivalent to those of 
slow coagulation might be produced in 
other ways. If the corpuscles had from 
any cause acquired a special aptitude to 
subside (such, for instance, as greater 
weight would give them), the top of a 
clot would be left colorless, even though 
coagulation were not delayed ; and some 
observers allege that, in blood drawn 
during inflammation, the corpuscles show 
a remarkable disposition to eohere in 
masses, which, they think, would be 
apter than separate corpuscles to sink in 
the containing fluid. 

Probably all that is peculiar in the co- 
agulation of blood drawn during inflam- 
mation is essentially connected with that 
altered state of the fluid which occasions 
its greater yield of fibrin. And the nature 
of this state is hitherto quite unknown. 
Whether there be in the blood such an 
ingredient as fluid fibrin, ehemieally dis- 
tinct from the dissolved albumen ; whether 
the fibrin which we can whip from fluid 
blood be anything more than some of 



the albumen coagulating at a common 
temperature, just as the rest of the albu- 
men would coagulate at 100° ; whether 
the greater l, ' , jibrin!ferousness'' : of the 
blood during inflammation, instead of 
meaning (as has generally been believed) 
the increase of a specific ingredient, may 
not rather mean a general qualitative 
change in the albumen, rendering it ab- 
normally prone to furnish the coagula 
which are called fibrinous — these are 
questions which great chemists are still 
endeavoring to solve, and which, while 
unanswered, imply darkness in many im- 
portant parts of pathology. 1 

[The theory of the coagulation of fibrin 
advanced by Schmidt, is the one which 
prevails at the present time, although not 
yet perfectly demonstrated. This author 
admits that there are in the blood, besides 
albumen, two other albuminoid sub- 
stances — fibrino-plastic and iibro-genetic 
substances, and that it is a combination 
of these two substances which causes the 
coagulation of fibrin. The blood-cells are 
the bearers of the fibrino-plastic substance, 
while the fibro-genetic substance exists in 
the liquor sanguinis. To induce a coagu- 
lation of the fibrin, there must be what 
Schmidt ealls a ferment ; the material for 
fermentation is supplied by the fibrino- 
! plastic and fibro-genetic substances, which 
latter substances, in combination, must be 
exposed to the action of the ferment, in 
order to cause a coagulation of the fibrin.] 

Nor (whether fibrin be regarded as an 
ingredient or as a product of the blood) 
are physiologists altogether agreed as to 
its meaning in health, or pathologists as 
to its meaning in inflammation. There 
are some who believe that the blood is ex- 
cellent in proportion as it is fibriniferous; 
that the quantity of fibrin which can be 
whipped from it represents the degree in 
which it is available for textural nourish- 
ment ; that solidifying fibrin is, so to 
speak, almost incipient tissue ; that the 
blood drawn in inflammation gives, in its 
fibrinous crust, the sign of being specially 
adapted to the purpose of additional 
growth. Others believe (and the writer 
is most unreservedly among them) that 
the blood yields more fibrin, not in pro- 
portion as it is ripe and perfect, but 
rather in proportion to quite opposite 
conditions ; that an increased yield of 
fibrin portra}^ not perfection, but post- 
perfection, in the blood ; that it corre- 



1 Quoted by Sir T. Watson, Lect. 
155, edit. 1859. 



1 See especially Briicke's paper on the 
cause of the coagulation of the blood, Brit. 
For. Med.-Chir. Rev., Jan. 1857. and Virchow's 
Archiv, vol. xii. And since the first edition 
of the present paper was written, there have 
been the very interesting researches of Alex, 
vol. i. p. i Schmidt, published in the Arch. f. Anat. u. 
I Phys. of 18t>l and 1862. 
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sponds not to the rise, but to the decline, 
of albuminous material; that its relations 
are not with repair, but with waste; that 
its significance is that of something inter- 
mediate between life and excretion. That 
the fibriniferousness of the blood is undi- 
minished, prohably even increased, by 
bleeding ; that it is greatly developed 
during starvation, during violent fatigue, 
during diseases essentially aneemie ; that 
its increase under these circumstances of 
exhaustion, weakness, and inanition is to 
the full as great as its increase during 
inflammation ; these considerations (to 
which others might be added) seem con- 
clusive arguments against the view first 
stated. And when the same considera- 
tions are viewed in connection with the 
general chemistry of inflammatory fever, 
it seems certain that the alternative view 
must be right ; that the greater fibrini- 
ferousness of the blood in inflammation 
represents actions of devitalization and 
decay in some albuminous material. 
Whether this changing material be the 
inflamed texture gradually dissolving it- 
self into the blood, or be "the albumen of 
the fevered blood itself undergoing accele- 
rated waste, cannot, in the present state 
of knowledge, be even approximately 
stated. 



C. THE CAUSES OE INFLAMMA- 
TION, AND THEIR RESPEC- 
TIVE MODES OF ACTION. 

As the chemist, referring to common 
combustion, would not describe its cause 
to consist in the mere igniting spark which 
determines its commencement, but would 
show that conflagration requires the ful- 
filment of many conditions, whereof only 
one is represented by that incident ; just 
so the pathologist, in dealing with the so- 
called causes of inflammation, recognizes 
that no foreign agent operating on a part 
of the body would be capable of pro- 
ducing inflammation, unless other con- 
ditions were fulfilled by the part whereon 
it operates. 

The powers which concur in producing 
any given inflammatory process are com- 
monly distinguished as follows, viz.: (1) 
the determining or exciting cause popularly 
spoken of as the cause of the inflammation 
— being that relatively exterior influence 
which determines the commencement of 
an action for which the part by its natu- 
ral endowments is prepared ; and (2) the 
predisposing and wwdifying conditions — 
being all such endowments and circum- 
stances of the part as enable and prepare 
it to inflame. In accordance with this 
distinction, the present section will be 
devoted to considering the Causes of In- 
flammation. Where " cause" is written 



without anj T qualifying word, the reader 
will understand that '•"determining or ex- 
citing cause" is meant ; and the expres- 
sion "determining cause" may be pre- 
ferred to the expression u exciting cause," 
with which it is synonymous, in" order to 
avoid the ambiguity which would often 
result from the double meaning of the 
latter. 



1. Determining Causes of Inflammation. 

If the practical surgeon, from an exclu- 
sively clinical point of view, enumerates 
the influences which he has known to pro- 
duce inflammation, they at first seem to 
be of almost infinite variety and multi- 
tude. Classification, however, soon sim- 
plifies this chaos. For, on the one hand, 
the innumerable causes of inflammation 
may be generalized according to the sources 
lohence they are derived — generalized, for 
instance, into extrinsic and intrinsic 
causes, with more or less subdivision of 
each of these chief groups. Or, more 
philosophically, the causes of inflamma- 
tion ma}' be classified according to the na- 
ture of the action by which they produce 
inflammation in the living body. And 
since the former mode of arrangement is 
convenient as an introduction to the lat- 
ter, the causes of inflammation shall here 
be considered in that point of view. But, 
before closing the section, some supple- 
mental remarks will be necessary as to 
the results of the other kinds of classifi- 
cation. 



(a) Determining Causes of Inflammation, 
generalized according to the sources 
whence they come. 

1. Parts of the body which have been 
cut, stabbed, bruised, torn, rubbed, 
broken, and dislocated ; parts which 
have had foreign bodies, whether lifeless 
or parasitic, thrust into unnatural con- 
tact with them ; parts in which, by heat 
or other caustic and pungent influences, 
the chemical constitution or chemical 
mobility of textures has been affected ; 
these, in their several ways, illustrate one 
great class of causes of inflammation — 
causes, namely, which may be general- 
ized as acts of mechanical and chemical vio- 
lence inflicted from without. 

2. The influence which, as just men- 
tioned, is exerted on living textures of 
the body when foreign matters (splinters 
or bullets, for instance) are intruded on 
them from without, is sometimes effectu- 
ally imitated by the influence of peculiar 
morbid products of the body itself. Within 
the kidneys or bladder, for instance, a 



THE CAUSES OF INFLAMMATION. 



87 



stone concreted from the urine produces 
just such effects as if it were a pebble 
from the sea-shore. Its action is that of 
a foreign body ; and in our long catalogue 
of bodily diseases there are many cases 
where, with other anatomical relations, 
like results are produced. Biliary con- 
cretions in the liver and gall-bladder often 
produce inflammation, which sometimes 
involves the surrounding parts, and may 
even lead to the discharge of the irritant 
by ulceration of the abdominal wall. 
The salivary ducts, too, are subject to 
calculi, and to inflammation as the result 
of their presence. The lachrymal appa- 
ratus has the same liability. The joints 
moreover have their concretions, and the 
serous cavities have theirs ; though in 
both these cases the polished surface of 
the formation renders its presence com- 
paratively unfelt. 

Akin to the above are cases where re- 
tained putrefiable excretions become irri- 
tants to the cavities which contain them ; 
where, for instance (as often happens, 
sometimes unsuspectedly in connection 
with chronic paralysis), an imperfectly- 
relieved bladder has arrears of urine al- 
ways decomposing in it, rendering the 
calls of micturition more frequent, pro- 
voking a large secretion of mucus which 
itself becomes an aggravation of the dis- 
order, and at length, unless appropriate 
treatment be adopted, producing destruc- 
tive results ; or again, where, in connec- 
tion with stricture of the rectum or some 
other constipative cause, the retained and 
decomposing knobs of excrement irritate 
the mucous membrane of the colon, excit- 
ing catarrhal secretion and increased ef- 
forts of discharge — a pseudo-diarrhoea, 
which, unless it be duly diagnosed, may 
be very erroneously treated. 

Of immense importance in the present 
category are concretions of blood (usually 
extra vasated blood)' and masses of tu- 
bercle. Blood, when it is effused among 
living elements of the body, without ex- 
posure to the air, is often little of an irri- 
tant ; but, to the extent of its influence, 
it acts as a foreign body, and, where in 
contact with irritable organs (as we often 
see with small apoplectic effusions at the 
roots of nerves), can thus make its pres- 
ence sufficiently obvious. And for the 
present purpose miliary, tubercles may be 
regarded as foreign bodies, able to excite 
textural irritation where they lie. But 
it is not in their original state that tuber- 
cle and effused blood produce their maxi- 
mum of irritation ; it is when decompo- 
sition begins either in stagnant blood or 
in masses of tubercle, that the material, 
as it softens, has new irritating properties 
superadded to those of mereextraneity, 
and becomes to the affected part one of 
the most disorganizing of influences. The 



common cause of secondary hemorrhage 
from tied arteries is an ulceration pro- 
duced by this irritative transformation of 
clot ; the inflammation of aneurismal sacs 
with large coagula begins in the same 
way ; and the breaking-up of the lung in 
phthisis, as more and more tubercle 
softens in it, is a phenomenon of the same 
compound sort. 

An influence, comparable in some sort 
to that of concretions and foreign bodies, 
is the irritation which parts suddenly de- 
prived of life produce in the parts next 
adjoining them. 1 When, for instance, 
obstruction in the arteries of a limb is 
such that the extremity dies from aneemia, 
or when the hand or foot is killed by an 
extreme action of heat or cold, the dead 
part, relatively to the adjoining live parts, 
is as a foreign body ; and its elements, 
which can no longer themselves take part 
in any vital action, can excite inflamma- 
tion in those contiguous parts — an inflam- 
mation which, so far as it depends on the 
contact of lifeless matter, becomes aggra- 
vated in proportion as that matter (un- 
dergoing common post-mortem changes) 
is rendered also a putrid irritant. A 
somewhat similar case is that where the 
crystalline lens, dislocated either by acci- 
dent or in the barbarous operation of de- 
pressing a cataract, becomes an irritant 
to the parts amid which it is thrust — an 
irritant which, if at first only mechanical, 
is liable also to become chemical in pro- 
portion as changes occur in the displaced 
and dead material. A sequestrum of 
bone differs from soft sloughs in its com- 
parative freedom from decomposing tis- 
sue ; but, though its influence in irritating 
contiguous parts is to this extent a sim- 
pler one, the resulting irritation is well 
marked. In Flourens's neat experi- 
ments, for instance, when a shaft of bone 
is made to die by the destruction of its 
medullary membrane, the dead cylinder 
of, bone becomes a cause of inflammation 
to the untouched periosteum which in- 
vests it ; and when, contrariwise, a shaft 
is made to die, by the destruction of its 
periosteum, it becomes a cause of inflam- 
mation to the untouched medullary mem- 
brane which lines it ; so that while in the 
former case reparation proceeds from 
without, in the latter case it proceeds 
from within. And with the phenomena 
of necrosis in the human subject, we have 
daily opportunities, not only of confirm- 

1 I must guard this passage against being 
supposed to mean more than it does. It does 
not purport to explain in full why living 
parts continuous with dead parts tend to in- 
flame at the line of junction. Later passages 
will show that I also recognize in this fact 
one of the most mysterious sympathies of co- 
orsramzation. 
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iug these results of experiment, but of 
noticing how essentially the effects of a 
sequestrum are the effects of a foreign 
irritant — how (for instance, with a dead 
bit of vertebra or of acetabulum) the sur- 
rounding parts are thrown into suppura- 
tion as though by a driven-in fragment of 
wood or metal ; how abscess follows ab- 
scess, and sinus succeeds sinus ; the drain 
and trouble indefinitely continuing, per- 
haps even to the destruction of life, unless 
the quasi-foreign body be removed. 

Here then we have a second class of 
causes of inflammation ; retained concre- 
tions, excretions, sloughs, and sequestra — 
which themselves are results of disease, 
and which secondarily tend, sometimes by 
irritative products of their decomposi- 
tion, but more commonly by their mere 
dead contact as foreign bodies, to provoke 
inflammation within the sphere of their 
influence. 

3. Thirdly, inflammation may be caused 
through an altered state of the local nerves. 
It has long been known that injuries and 
diseases of the ophthalmic division of the 
fifth nerve lead to an injection of the con- 
junctiva, to clouding and ulceration of 
the cornea, often to final destruction of 
the globe of the eye, and sometimes to 
ulceration of the neighboring integument. 
Similarly it is known that experimental 
division or bruising of the pneumogastric 
nerves, at whatever part of their course, 
induces inflammation of the lungs. Also 
within the domain of the spinal nerves, 
disordered nutritive phenomena, some- 
times resulting in ulcer, have been seen 
apparently dependent on local failures of 
innervation. 1 Eminently this is the case, 
as Dr. Carter has shown, in limbs affected 
with anaesthetic leprosy ; the numb ex- 
tremities (which perhaps have little or no 
motor paralysis) not only being remark- 
ably disposed to suffer vesication and 

1 "Several years ago I was consulted, at 
King's College Hospital, by a man who some 
months previously had torn his ulnar nerve 
at the inner condyle: his two inner fingers 
had become swollen and livid with vascular 
injection. Two years ago I had a female pa- 
tient here (St. Thomas's Hospital) with dis- 
ease in a large portion of the lumbar and sci- 
atic plexus of nerves on one side, causing 
paralysis and anaesthesia of the limb ; neu- 
ralgia was referred especially to the vicinity 
of the knee ; and at this spot, when I first 
saw the patient, ulceration had occurred." — 
J. S., Lect., 1850. 

While revising this paper, I am told of an 
interesting case, where injury to the ulnar 
nerve at the elbow, five years ago, has been 
followed till now by local neuralgia with oc- 
casional swelling of forearm, and for the last 
two years by frequent formation there of ab- 
scesses. 



superficial ulceration, but also tending to 
undergo a gradual destruction which 
affects first the most distant parts, and 
begins in them an atrophy of bone.' 
And in this context it is interesting to 
refer to some experimental researches by 
Dr. Mantegazza, and others by Drs. 
Fasce and Amato, on the textural changes 
which occur in paralyzed limbs: for it 
appears that within a few weeks after 
division of the nerve-trunks of an ex- 
tremity, the bones are considerably re- 
duced in weight, by rarefaction of tissue 
and predominant loss of earthy constitu- 
ents, but that this morbid effect is again 
rectified after the nerve- section has re- 
paired itself. 2 

It is a curious and hitherto a not per- 
fectly solved question how these various 
injuries of nerves act in producing inflam- 
mation. 

A first evident fact is that, at least in 

1 "On the Symptoms and Morbid Anatomy 
of Leprosy," by Dr. H. V. Carter: Transact, 
of Med. and Physical Society of Bombay for 
the year 1862. " The progressive interstitial 
absorption, the most frequent and character- 
istic mode by which the hands and feet be- 
come distorted and partly destroyed, always 
commences at the ends of the fingers and toes 
(like the ansesthesia), and it would seem that 
the terminal phalangeal bone is very early 
affected. After its removal, the altered nail 
and pulp aie transferred by a kind of involu- 
tion, as it were, to the second segment of the 
digit, subsequently to the first, which also 
not unfrequently disappears, and so destruc- 
tion proceeds. Striking limitations of this 
process to one side, or its greater progress 
there, are sometimes seen, corresponding evi- 
dently to deeper implication of the median or 
ulnar nerves, or in the foot to the inner and 
outer plantar. . . . Necrosis of the pha- 
langes is not uncommon ; it begins at or near 
the joints which then become swollen, foul 
ulcers appear on their dorsal snrface, and 
fragments of bone, or a whole phalanx, are 
extruded there ; but this process, infinitely 
more unsightly, though not more destructive 
than the first described, is not so prevalent 
as supposed : the two may coexist. In either 
ease the hand or foot is mutilated, nay, well 
nigh destroyed ; in the worst examples it is 
doubtful if even the carpal bones remain, and 
a good part of the tarsus may be removed by 
the same interstitial absorption, accompanied 

with no pain, swelling, or sores 

The occurrence of ulcers, sometimes large, 
deep, and foul, and of local gangrene, may 
be referred to a combination of accidental 
causes and deficient nervous influence, aided 
by exposure and want." 

2 I have not yet had an opportunity of 
reading the, original articles to which I here 
refer, but have my knowledge of them only 
through abstracts given respectively by Pro- 
fessors Grohe and v. Recklinghausen in tlie 
Jahresbericht (Virchow u. Hirsch) for 1867. 
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the best-known cases, the injured nerve is 
a sensitive one ; and twenty years ago the 
most probable inference from this fact 
seemed to be, that inflammation arising 
in parts deprived of their sensibility was 
a reflex phenomenon ; that the diseased 
or otherwise injured sensitive nerve con- 
veyed to its ganglionic centre a false im- 
pression of the state of distant parts, and 
that this false impression, acting in a com- 
mon excito-motory way, determined in 
the arteries of those distant parts the 
same changes of calibre, and consequently 
in the supplied textures the same changes 
of circulation, as if the misrepresented 
parts had been really injured. This ex- 
planation, however, would scarcely seem 
admissible : it only pretends to account 
for the production of hypersemia in the 
affected peripheral part ; it would not ac- 
count for the remaining phenomena of in- 
flammation, except by assuming what, in 
the present state of knowledge, cannot 
generally be assumed — that hypersemia, 
however induced, is in itself a sufficient 
cause for those phenomena. 

Later inquiries, however, have pre- 
tended to establish that injuries of sensi- 
tive nerves operate still less directly in 
occasioning the remote changes which are 
here referred to ; that, in fact, there is no I 
direct connection between the injury of j 
the sensitive nerve and the inflammation \ 
of the anaesthetized part ; that the part 
inflames merely because it cannot, with- 
out sensibility, protect itself against in- 
numerable irritants which are naturally 
around it ; and that if it be artificially 
protected against this kind of irritation, 
it will, though insensible, show no special 
tendency to inflame. Thus, for instance, 
as regards those very remarkable changes 
in the conjunctiva and cornea which ensue 
on certain injuries of the fifth nerve, in 
some experiments made at Utrecht by Dr. 
Snellen, under the admirable guidance of 
Professor Donders, it appeared that if, 
after division of the nerve, the eyelids of 
the insensible eye were stitched together, 
and the still sensitive ear of the animal 
were fastened as a shield over the part, 
no ocular inflammation would arise. 1 So 
again with the pneumonia which has been 
observed as generally ensuing on injuries 
of the pneumo-gastrie nerve. Prof. 
Traube, so long ago as 184G-7, made it at 
least highly probable that this inflamma- 
tion owes its origin to the circumstance, 
that, when the action of the vagus is with- 



1 An admirable illustration of this experi- 
ment (accidentally made of peculiar interest 
by a cross-union which befell the divided 
nerve-tubule) is given in abstract in the 
Berlin Centralblatt of 1867, from a paper re- 
cently published by Drs. Rosow and Snellen 
in the Dutch Arch, of Med. and Physiol. 



drawn, irritative matters pass from the 
mouth into the air-tubes ; for, not only 
did he detect the presence of such matters 
in the inflamed lung, but he found that 
when he had prevented this cause of dis- 
turbance (sometimes by cutting the oeso- 
phagus across, and sometimes by causing 
all respiration to go on through a trache- 
otomy-tube) pneumonia no longer arose 
within the period to which his experi- 
ments extended. 1 Another familiar illus- 
tration of the same kind is the catarrhal 
state of urinary bladder which arises in 
cases of paralysis ; the results of attentive 
catheterism sometimes seeming to suggest 
that this inflammation does not depend 
on any direct action of the nerves on the 
nutritive changes of the mucous mem- 
brane, but on the mere irritation of urine 
which the paralyzed bladder is not ex- 
cited or is not able to expel. 

The subject, however, is still but im- 
perfectly settled. Against the experi- 
ments of Drs. Donders and Snellen, there 
stands the important assertion of Pro- 
fessor Grafe 2 — that great exposure and 
irritation of the cornea (such as is occa- 
sioned by cutting away the eyelids and 
the lachrymal glands) do not, when the 
trigeminus is uninjured, cause nearly so 
much inflammation as commonly ensues 
on section of the nerve ; and that the 
phenomena which result from this un- 
limited exposure of the globe are also to 
some extent different in kind from those 
which follow section of the nerve. It has 
also been alleged by Dr. Samuel of Ko- 
nigsberg, but hitherto not confirmed by 
others, that galvanic irritation of the 
Casserian ganglion (effected in the rabbit 
by carrying into contact respectively with 
the sella turcica and the extremity of the 
petrous portion of the temporal bone two 
needles which are connected with the 
wires of a battery) develops an inflam- 
mation attended with augmented sensibility 
of the inflaming surfaces of conjunctiva 
and cornea ; and the inference which Dr. 
Samuel draws from these and other ex- 
perimental premises which he describes, 
is, that the inflammation in such cases as 
we are considering arises through some 
direct control which nerves, in his opinion, 
exercise upon textural life. 3 



1 " Beitrage zur experiment. Path.u. Phys/' 
1846. " Entgegnung auf die Einwih-fe," etc. 
Roser's und Wunderlich's Arch. vii. 6, 184S. 

2 Archiv fiir Ophthalmologic, 1854. 

3 Samuel, "Ueberden Einfluss der Nerven 
auf den Entzundungsprocess ;" and "Ent- 
ziindnng durch Nervenreizung," in Konigs- 
berger Med. Jahrb. 185S ; abstracted by Vir- 
chow, Archiv, vol. xvi. I may state (thougn 
without attaching too much importance to the 
negative fact) that, in I860, in several ex- 
periments on the Casserian ganglion, per- 
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Thus, in 18G0, when the first edition of 
this system of surgery was published, all 
that could be said on the influence of 
nerve-injuries in producing distant changes 
of texture, was apparently this : (a) that 
a part, in being deprived of sensibility, 
becomes specially incapable of protecting 
itself against mechanical and chemical 
irritants, some of which are almost cer- 
tain to affect and inflame it ; [b) that 
parts injured in respect of their innerva- 
tion are likely in consequence to suffer 
some circulatory disorder with corre- 
sponding disturbance of natural tempe- 
rature, and that perhaps they may thus 
be thrown into inflammation, or at least 
be specially predisposed to suffer from 
various common influences about them ; 
and (c) that the possibility of other modes 
of action, though problematical, is not 
absolutely excluded. But now, in 1869, 
as the following remarks will show, the 
very interesting question is a little less 
obscure than it was. 

Very elaborate studies, which have 
been made chiefly by Professor Ludwig, 
of the various nervous influences to which 
the submaxillary gland is subject, have 
established quite incontestably {inter alia) 
that the chorda tympani conveys from its 
ganglionic centre to the gland a specific 
stimulus to secretion : not an influence 
indirectly operative through the blood- 
vessels, but a stimulus directty operative 
on the secreting glandular substanee : and 
this absolute certainty of central nervous 
power exerted directly over one sort of 
vegetative change (that, namely, in which 
secretion consists) removes all a priori 
improbability from the supposition that 
centrifugal "trophic" nerves may pro- 
duce inflammatory changes of texture. 
And although, so far as I know, Dr. 
Samuel has not answered the strong ob- 
jections which were made to his experi- 
ments of 1858, some statements made by 
Dr. Meissner' in 1867, tend very strongly, 
so far as the ophthalmic division of the 
fifth nerve is concerned, to support Dr. 
Samuel's belief in nerve-influence direetly 
exerted on tissue. Dr. Meissner declares 
that that experimental ground, well-worn 
as it seemed, has yielded him two certain- 
ties — first, that injury of the ophthalmic 
nerve not producing ophthalmic anaesthesia 
may yet produce the characteristic kera- 
titis ; and secondly, that an injury which 
does produce the ancesthesia may yet not 

formed for me in imitation of Dr. Samuel's, I 
did not see the concurrence, which he de- 
scribes, of inflammation with hyperesthesia. 
And Otto Weber and Tobias have thrown 
great doubt on the validity of his other ex- 
periments. 

1 Zeitschr. f. ration. Medizin (Henle u. 
Pfeuffer), vol. xxix. 



produce the keratitis ; and he further 
states that, having submitted to careful 
anatomical examination four animals 
which had given results of this sort (three 
where there had been ansesthesia without 
keratitis, and one Avhere there had been 
keratitis without ansesthesia), he found 
that the apparently exceptional results 
depended on whether he had or had not 
in his experiment mutilated one particular 
portion of the ophthalmic branch of the 
nerve— the fibres, namely, which lie near 
the innermost margin of that branch ; and 
he infers that this portion of the nerve- 
cord does not, like the remainder, consist 
of centripetal sensitive fibres, but consists 
of centrifugal fibres exercising a special 
" trophic" function. I may add, that if 
centrifugal trophic nerves are a fact in 
the organization of the body, we should 
inquire with particular interest whether 
such nerves are subject to reflex-affection ; 
and in this point of view some cases 
which Mr. Salter has recently published, 
among his remarkable collection of cases 
of reflex irritation produced by dental 
disease, deserve, I think, particular con- 
sideration : a case, for instance, which he 
entitles "superficial sloughing of the 
cheek caused by a carious tooth-stump ;" 
another headed " ulceration of the neck 
resulting from a carious denssapientise ;" 
and another where the iris underwent 
permanent change of color in connection 
with dental neuralgia. 1 

4. In a fourth great group of cases, in- 
flammation results from certain abnormal 
properties of the circulating blood. And 
these cases are of two chief sorts : for, 
first, the blood may be a cause of inflam- 
mation by reason of certain deficiencies in 
its constitution ;*and, secondly, it may be 
a cause of inflammation by reason of its 
being charged with some specific irritant. 
But, with both sorts equally, the blood is 
only mediately and passively concerned ; 
so that for practical purposes, the cause 
of the mal-constitution of the blood is to 
be regarded as the cause of the inflam- 
mation. 

First, as regards defective constitution 
of the fluid, there is abundant truth in 
the popular belief that "poor blood" 
causes many inflammations, and that the 
tissues of ill-nourished persons are, when 
injured, apt to inflame in more than com- 
mon proportion to the hurt inflicted on 
them. Not only by the classical experi- 
ments of Magendie and Chossat, but by 
histories of national famine, and habitu- 
ally by those instances of semi-starvation 
which not even a well-administered sys- 
tem of poor-laws can altogether prevent, 

1 Guy's Hospital Reports, third series, vol. 
xiii. 
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we thoroughly know that living textures 
can be starved into inflammation. 

Privation of nitrogenous food is a prin- 
cipal influence of the class now being con- 
sidered. The corneal ulcers which in 
Magendie's 1 experiments were observed 
to arise in dogs led exclusively on sugar, 
are important cases in point ; and many 
of the external inflammations which oc- 
cur so profusely among the poor are pro- 
bably of similar origin. But the well- 
known facts of sea scurvy show that ab- 
sence of nitrogenous food is not the only 
dietetic fault which may lead to disorgan- 
ization of texture ; and it has been said, 
though not put beyond controversy, that 
scurvy depends on privation of vegetable 
food only in so far as this privation im- 
plies an absence of potash from the diet. 2 
Liebig has made thoughts like this com- 
mon in agricultural science, and it cer- 
tainly deserves inquiry whether any 
human inflammations, called idiopathic, 
may be explained on such a basis : whether, 
for instance, some of those which are 
vaguely called " scrofulous" — the sore 
eyes, the sore ears, the sore noses, the 
whitlows, the congested and catarrhal 
mucous membranes, which so abound 
among ill-nourished children — may per- 
haps depend, not generally on the defi- 
cient belly-full of food, but distinctively 
on the absence or insufficiency of one or 
two chemical elements. 

It is a very interesting question to de- 
termine by what manner of action differ- 
ent kinds of privation are able to produce 
inflammatory excitement in the tissues 
which they thus affect. In the present 
state of knowledge, the only conceivable 
explanation is that the excitement is 
secondar}' ; that a certain quantity of 
textural death is the primary and direct 
result of the privation ; and that this first- 
occurring effect leads to the other as its 
consequence. 

Before quitting the subject of defective 
nutrition as a cause of inflammation, it is 
necessary to observe that textural starv- 
ation may be partial. Obliteration or 
narrowing of certain arteries — not enough 
to cause gangrene in mass, but enough 
almost entirely to exsanguinate the affect- 
ed part — may cause chronic inflamma- 
tory phenomena. It seems probable, too, 
that the ulceration which is so frequently 
attendant on varicose veins of the lower 
extremity is of somewhat analogous 
origin ; for in these cases the local circu- 
lation of blood is materially interfered 
with — not indeed as being stinted, but as 
being rendered stagnant ; and tissues 
which cannot renew their supply of blood 

1 See his Precis de Physiologie. 

2 See Dr. Garrod in Edinburgh Monthly 
Journal, 1848. 



are physiologically circumstanced almost 
as if blood were withheld from them. 

Extreme cases of ulceration from arte- 
rial obstruction are so infrequent that the 
following case, which was under my care 
in St. Thomas's Hospital in 1858-9, per- 
haps deserves to be stated at some 
length : — 

"E. P., set. thirty-sis, had been under ob- 
servation for twenty months before his death, 
which took place on the 9th of February, in 
St. Thomas's Hospital. During this time he 
had been subject to a peculiar phagedenic 
process, under which he had lost most of the 
left side of his face. The disease began in 
the lower eyelid, and soon involved the globe 
of the eye; it then extended downwards, de- 
stroying the soft parts and exposing the ma- 
lar, maxillary, and nasal bones, which crum- 
bled away in successive small sequestra ; 
eventually, having opened largely into the 
nasal and buccal cavities, it attacked the 
base of the skull, and thus (after many 
months of extreme suffering) produced death 
by intra-cranial inflammation. The destruc- 
tion did not advance uniformly; it was ef- 
fected by successive little acts of sloughing, 
which alternated with feeble efforts of repair, 
and at every access left the patient with a 
larger and deeper excavation. There was no 
infiltration of surrounding textures ; nor did 
the granulations, when they formed, ever 
tend in the smallest degree to exuberance. 
The meaning of the disease was not arrived 
at during life. Before the case came under 
my care, an opinion had been expressed that 
it was cancerous; but the character of the 
sore was, I thought, conclusive against this 
view. The man having undoubtedly suffered 
syphilis, suspicions were entertained that 
this taint might be the cause of his local suf- 
fering ; and various anti-syphilitie drugs 
were unsuccessfully tried. On post-mortem 
examination, it appeared certain that the in- 
tractable local disease had been a starvation- 
phenomenon resulting from obstruction of ar- 
teries. Of the three vessels arising from the 
arch of the aorta, the left subclavian was 
completely obliterated by an old firmly-adhe- 
rent ping nearly an inch in length, the left 
carotid communicated with the aorta by an 
aperture only just capable of admitting an 
ordinary probe, and the origin of the innomi- 
nata was reduced by encr.oaching deposit to 
one-third of its normal calibre. Beyond their 
points of origin, these arteries were of proper 
size and contained but little atheroma. The 
heart was healthy ; but the coats of the tho- 
racic aorta, along its whole length, were so 
much loaded with earthy deposit as to crackle 
under pressure. The brain was everywhere 
perhaps somewhat softer than natural, but 
with no difference in this respect between its 
two hemispheres. The lateral ventricles were 
distended with a turbid purulent fluid ; the 
lining membrane was opaque, and the sep- 
tum softened almost to diffluence. The base 
of the brain was coated with a layer of soft 
yellowish lymph, especially abundant in the 
middle line and on the under surface of the 
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middle lobe. The dura mater, corresponding 
to the latter portion of brain, was, for about 
two square inches, much discolored, and had 
its arachnoid surface covered with lymph. 
The bone beneath it was necrosed to the ex- 
tent of about a shilling." A case which has 
many points of resemblance to the preceding 
is given by Mr. Savory in vol. xxxix. of the 
Medico-Chirurg. Transactions. 

Secondly (as above stated) inflamma- 
tion mil}' be caused by blood which contains 
abnormal irritating ingredients. When, 
for instance, arsenic, improperly applied 
to an external sore, produces its charac- 
teristic effects on the gastric mucous 
membrane, or when the application of a 
common blister produces strangury, the 
remote effect depends on the drug having 
been received into the circulation ; and it 
is from the contact of a blood thus poi- 
soned that the stomach or the kidney in- 
flames. Similarly, if serous inflammations 
and vomiting and purging are incidental 
to those later stages of Blight's disease 
wherein the kidneys are almost incapable 
of secretion, this is because the blood, 
charged with the essentials of unelimi- 
nated urine, is an irritant to organs which 
it supplies. 

A matter of much interest in the work- 
ing of many common poisons through the 
blood is the evidence thus afforded of their 
different textural affinities ; for, in what- 
ever way arsenic or cantharides be intro- 
duced into the blood, there is always the 
same gastric or urinary irritation, and (up 
to a certain intensity of poisoning) always 
the same immunity of other organs. This 
electiveness of stimulant action is not 
confined to a few drugs having strongly 
marked poisonous characters, but is a 
property so widely diffused as to deter- 
mine the common classification of our 
Materia Medica; being, in fact, the basis 
of our definition of "purgatives," "emet- 
ics," "diuretics," "emmenagogues," and 
so forth. And though our knowledge that 
certain drugs specially affect certain or- 
gans is of course not intentionally applied 
to the object of exciting inflammation in 
the organs which we can thus attack, it is 
very extensively applied to the object of 
stimulating them ; and we frequently have 
opportunities of seeing this effect carried 
to a pitch where it at least verges on in- 
flammation. 

It may be convenient in passing to ob- 
serve that apparently not all drugs with 
definite textural affinities are stimulants to 
the organs on which they act. Almost of 
a certainty, there are some which exert a 
directly opposite action, and which, there- 
fore, if they ever cause inflammation, do 
so only (after the manner of cold and 
anremia) by a power of depressing textural 
vitality to the point of textural death. 
Ac;ain, a well-known and striking in- 



stance of textural affinity is that of mad- 
der for growing bone ; but here there is 
no evidence to show that the ordinary 
process of ossification is in any way af- 
fected by the coloring matter which the 
texture appropriates ; and there are simi- 
lar cases, where, in the course of slow 
metallic poisoning, particular organs, both 
secreting and non-secreting, get specially 
imbued with the metal, yet do not during 
this process show any excitement of func- 
tion. 

As l-egards the governing principle of 
these curious elective affinities, there 
seems every reason to believe that they 
are subject to the ordinary laws of chemi- 
cal combination ; that in each case the 
drug is attracted by something chemically 
distinctive in the texture on which it acts; 
and that the resulting stimulation or de- 
pression of the texture's vital activity cor- 
responds to a definite affection of the tex- 
ture's chemical being, probably to mere 
increase or decrease in its previous rate of 
transformation and decay. As a physio- 
logical corollary of this argument, it may 
be expected — and practice confirms the 
expectation — that, where an organ is spe- 
cially acted on by a drug, the drug shall 
be chemically demonstrable in the organ or 
in its secretion. And, subject only to such 
limitations as are imposed by the imperfec- 
tions of our means of analysis, it may pro- 
bably be said, that, wherever inflammation 
is caused by irritants acting through the 
blood, such irritants admit of being shown 
in the products of the inflammation. 

In the study of agents which, when in 
the blood, exert special powers of textural 
irritation, very particular notice is due to 
some which effect this result by acting 
after the manner of Ferments. Tossibly 
there are drugs which act in this manner; 
but the familiar and proven instances, 
which here require special mention, are 
those of the so-called "Morbid Poisons," 
alternately the products and the causes of 
various specific inflammations. The in- 
haled "something" which, after a fort- 
night's lingering in the body, covers the 
skin and mucous membranes with the 
pustules of smallpox, or develops the cu- 
taneous blotches and respiratory irritation 
of measles, or sets the skin and kidneys 
desquamating and the tonsils sloughing 
with scarlatina, is as real an exciting 
cause of inflammation as any stab or bruise 
or burn. But between the two cases there 
is this difference : in order that stab or 
bruise or burn shall cause inflammation, 
no bodily predisposition (except the fact of 
being alive) is necessary ; but in all living 
persons alike, on a certain quantity of 
the hurt, inflammation assuredly results ; 
whereas, on the other hand, the morbid 
poisons are inoperative, as exciting causes 
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of inflammation, except where there is a 
definite bodily predisposition — the eonta- 
oium of smallpox or measles or scarlatina 
having no more power to influence the 
un-predisposed body than yeast has power 
to ferment alcohol, or to turn pure water 
into beer. 

Between morbid poisons and the com- 
mon poisons and drugs before spoken of, 
there is this further difference : arsenic 
and seammony, for instance, so soon as 
the blood brings them into contact with 
the textures on which they operate, pro- 
duce results proportionate to their quan- 
tity, and by doubling or quadrupling the 
dose we can double or quadruple the ef- 
fect ; whereas with smallpox and scarla- 
tina and measles, the characteristic in- 
flammations often appear quite without 
proportion to the original dose of ferment 
— whether some infinitesimal whiff of con- 
tagion from a passing patient, or the 
closest attendance in an atmosphere satu- 
rated with odors of the disease. The in- 
tensity of effect is essentially dependent 
on the amount of bodily predisposition 
■which the dose of contagion encounters. 
And it is a further expression of this de- 
pendence to say, that the morbid poisons 
require "incubation" within the body; 
not overtly acting at once, when absorbed, 
as though they were the direct producers 
of inflammation, but manifesting their in- 
fluence after days or weeks ot latency, 
during which the bodily predisposition 
has been gradually fructified by their 
power. Evidently, then, what has to be 
said of these morbid poisons may best be 
said when the predisposing causes of in- 
flammation are generally under review. 

Here, too, it is requisite to mention, as 
a fact in close pathological connection 
with those just referred to, that there are 
certain well-marked inflammations, where- 
in, commonly speaking, textural predis- 
position is the one notorious fact, and ex- 
citing causes altogether elude discovery. 
Such, for instance, is the common parox- 
ysm of gout ; seldom associated with any 
local action of an ordinary exciting cause 
of inflammation, but, when thus associ- 
ated, always showing distinctive phe- 
nomena which imply a previously excep- 
tional state of tissue. These cases, like 
the last, maybe more conveniently studied 
in connection with the predisposing, than 
with the exciting causes of inflammation. 

5. It remains to be mentioned (and the 
fact must at present be kept separate from 
facts of morbid poisons acting ttu*ough the 
blood) that in vai'ious cases inflammation 
arises as the effect of direct contagion. 

Everybody knows, for instance, that if 
two almost invisible scratches be made in 
the skin, one with a clean lancet, the 
other with a lancet on which previously 



there has been collected a minute quan- 
tity of secretion from a vaccine vesicle, or 
from a primary syphilitic sore, the one 
scratch will have no appreciable result, 
while the other (except under circum- 
stances which need not now be referred 
to) will assuredly develop a peculiar train 
of inflammatory phenomena, due to the 
inoculation which has been practised. 
Or, if a little gonorrhceal pus finds its way 
into the orifice of a healthy urethra, or on 
to the surface of a healthy conjunctiva, 
there straightway begins, in the mem- 
brane thus acted on, an inflammatory pro- 
cess which often is' of great severity. Mr. 
Robert Ceely tells me that he has twice by 
inoculation succeeded in communicating 
ordinary herpes of the lip. 

It has been too much the practice to 
regard these as exceptional facts in the 
history of inflammation, and to deem 
them sufficiently accounted for when cow- 
pox, chancre, and clap are designated 
"specific" diseases. Waiving for the 
moment any discussion of what consti- 
tutes the undoubted "specificity" of the 
first-named two inflammations, it may on 
good grounds be asked with regard to 
gonorrhoea, whether it be anything more 
than a common inflammation of the 
affected membrane — an inflammation, 
which perhaps first originated, and may 
with infinite frequency re-originate, from 
local accidents of dirt and lust ; and 
which, having thus originated, shows a 
more communicable character than some 
other catarrhal inflammations — than com- 
mon cold in the head, for instance — only 
because genitals come into inoculative 
contact more frequently than eyes and 
noses. In the writer's opinion there is 
ample reason to question the popular im- 
pression, that only " specific" inflamma- 
tions are communicable ; much reason 
for suspecting it, on the contrary, to be a 
generic and essential property of inflam- 
mation that its actions (or some of them) 
are always in their kind to some extent 
contagious. 

Inflammations of the conjunctiva are, 
in this point of view, especially deserving 
of study. It has been extensively im- 
puted to them that they are communica- 
ble ; and although Dr. Mackenzie x*eserves 
the title of "contagious ophthalmia" for 
that severest variety which has been popu- 
larly known as Egyptian, he, in strong 
terms, claims the property of contagious- 
ness for the common catarrhal ophthal- 
mia of this country. Dr. Guillie proved 
the contagiousness of the infantile oph- 
thalmia on which his experiments were 
made ; Sir Patrick Macgregor's large 
experience furnished him with many in- 
stances where apparently common oph- 
thalmia displayed contagious properties ; 
and the testimony of these two writers 
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might properly be here quoted, were it 
not- that the following facts seem briefly 
to exhaust all sources of doubt on the 
subject. Among ophthalmic surgeons, 
especially in Germany, there has been a 
practice of treating that vasculo-nebulons 
state of cornea which is called panuus by 
artificially superinducing an attack of 
acute ophthalmia, and the agency which 
has been employed for this purpose has 
been the insertion of some contagious 
secretion. It is obvious that this method 
of treatment gives extensive opportuni- 
ties for testing the communicability of 
various inflammations ; and many such 
experiments are referred to in Dr. Pirin- 
ger's work on ophthalmia. 1 This author 
states that in his own experience, in- 
cluding a few cases in which his assistant 
had acted for him, he had 87 times (i. e., 
operating on 87 eyes of 52 different pa- 
tients) succeeded in exciting conjunctival 
inflammation by the contact of an inflam- 
matory product ; that the material for 
the operation was taken — in 29 cases from 
eyes with infantile ophthalmia, in 11 
cases from eyes with gonorrhoeal ophthal- 
mia, in 2 cases from the urethra of a buy 
aged three and a half years, in 40 cases 
from eyes with acute decidedly non-gon- 
orrhceal ophthalmia, in 2 cases from the 
eye of a child with acute palpebral oph- 
thalmia, in 3 cases from eyes with old- 
standing chronic ophthalmia. The evi- 
dence of such experiments becomes (as 
Dr. Piringer observes) overwhelming, 
when it is considered that, in performing 
them, the secretion was often carried, as 
we carry vaccine lymph, over a consider- 
able, distance from case to case ; and that 
symptoms of ophthalmia not only always 
began within a few hours of the operation, 
but began only in that eye which had re- 
ceived the morbid material. Obviously 
then there is no sense, except one involv- 
ing a petitin prhicipii, in which the word 
" specific" can be applied to those com- 
municable conjunctival inflammations. 
And if they were not "specific" but 
"common" inflammations, where is the 
reason for believing that the communica- 
bility of gonorrhoea constitutes it a "spe- 
cific" disease ? 

Of great importance to the present 
argument are the facts of simple pyaemia — 
i, e., the phenomena which result from the 
passage of mere clean pus into the circu- 
lation, as distinguished from those more 
complex and more rapidly fatal results 
which arise when the pus is admixed with 
softening fibrin and other putrescent 
matters. If clean pus be so introduced 
into a vein that it passes onward with 
the stream of blood, it gets mechanically 

! Die Blennorrhea am Menschenauge. 
Gratz, 1841. 



arrested in the next capillaries to which 
the circulation carries it, and there leads 
to the formation of abscess ; and as 
further intravascular diffusion of pus pro- 
ceeds from this source, other abscesses 
arise wherever that pus is carried. Thus, 
for example, when pus accidentally passes 
up the vein of an extremity, its corpus- 
cles get more or less completely caught 
in the capillaries of the lungs, and pro- 
duce in those organs the earliest effects 
of their introduction ; while such of them 
as elude that first filter, together perhaps 
Avith younger forms of pus which the 
arrested corpuscles have occasioned to be 
developed in the lung, pass by the pul- 
monary veins into the aortic circulation, 
are diffused by many arteries to many 
parts of the body, and give rise to the 
multiple suppurations winch are so char- 
acteristic of pyaemia. Similarly, when 
the infective entrance of pus is into some 
vein of the digestive system (as, for ex- 
ample, into a mesocolic or inferior mesen- 
teric vein, in connection with the ulcers 
of dysentery), the first stoppage of the in- 
flammatory product is made by the capil- 
laries of the liver, and hepatic abscess is 
the immediate result ; the lung suffering 
only in proportion as pus passes onward 
to it from the liver, and other organs suf- 
fering only in proportion as the left ven- 
tricle transmits to them a purulent blood 
from the pulmonary circulation. Here, 
then, primarily, secondarily, and tertia- 
rily, are facts of inflammatory contagion : 
whithersoever the pus is carried, there 
unfailingly it produces suppuration — so 
unfailingly that, as has been said, "if, by 
way of experiment, you inject a little pus 
into a vein, you are able to foretell the 
result just as certainly as if. you trans- 
ferred a handful of frog's spawn from one 
ditch to another." 

But there are other facts — facts almost 
obtrusively familiar in daily practice — 
which have hardly yet been appreciated 
in their bearing on the present subject. 
"What is the meaning of the ordinary 
"sympathetic" diffusion of inflammatory 
excitement in the body? "When, for in- 
stance, in order to make an issue (say, 
with moxa), we burn a piece of skin the 
size of a sixpence, why do the surround- 
ing textures to the size of a dollar or more 
show that they have been disturbed ? and 
why do the nearest lymph-glands become 
somewhat swollen and sensitive ? Why, 
when inflammation is produced — say, in 
the skin and cellular membrane of a fin- 
ger — by the impaction of a splinter of 
wood, does not this inflammation confine 
itself to the particles of texture which are 
in contact with the wood ? why does it 
go on spreading, hour after hour, in wider 
and wider circles, dying away as vaguely 
in the distance as the undulations of ruf- 
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fled water ? and why, two feet off, do the 
lymph-glands in the axilla swell, and 
grow painful and tender, and not unfre- 
quently suppurate ? 

Here are two striking facts of inflam- 
matory contagion. On the one hand, as 
regards the spread of inflammation ac- 
cording to continuity of tissue, the fact 
can scarcely be stated in any other petio- 
logical form than this — that such particles 
of texture as are directly affected by 
causes of inflammation become capable 
of exciting inflammation in particles with 
which they have contact ; and the fact, 
thus stated, embodies the whole doctrine 
contended for. On the other hand, the 
fact that lymph-glands in connection with 
an inflaming part are themselves always 
more or less thrown into excitement, is 
assuredly not less suggestive : for, be- 
tween the primarily inflamed finger and 
the secondarily inflaming gland in the 
axilla, there is but one conceivable course 
or vehicle of influence ; and, since the 
only essential ground of sympathy be- 
tween the parts consists in the fact that 
the one of them naturally receives mate- 
rial from the other (namely, those redun- 
dancies of local exudation which at last 
return as lymph to the blood), we have 
no alternative but to regard this material 
as the exciting cause of the secondary 
inflammation — no alternative but to ad- 
mit that the lymph of an inflamed part is 
imbued with contagious properties, which 
enable it in its course towards the circu- 
lation to become an irritant to the lymph- 
glands where it arrives. 

It seems probable, then, that the ex- 
citement of tissue which constitutes in- 
flammation is a state which essentially 
tends to diffuse and equalize itself, like 
heat and other dynamical undulations ; 
that the " sympathy" of continuous parts 
in one another's inflammation, the " sym- 
pathy" of lymph-glands in the inflamma- 
tion of parts whence they receive lymph, 
the " sympathy" of the liver with' intes- 
tinal pyaemia, the " sympathy" of the 
lung with caval P3 r eemia, the "sympathy" 
of numberless parts with aortic pyemia, 
the " sympathy" of the entire blood and 
thereby of the entire body in every larger 
inflammatory excitement, are eases which 
illustrate the operation of this tendency 
within the limits of a single organism ; 
while the facts of gonorrhoeal and oph- 
thahnial " contagion" apparently show 
that the same power may operate beyond 
the first-affected organism, and that, at 
least under favorable circumstances, the 
products of common inflammation, trans- 
ferred from person to person, can carry 
with them enough excitement to cause 
new inflammation where they go. 

If, then, this be the ease, what differ- 
ence is there, in respect of the property 



of contagiousness, between common and 
specific inflammations ? The materials 
for generalizing on this subject are hith- 
erto so imperfect that it would seem pre- 
sumptuous to do more than suggest the 
following considerations : — 

First, that in order for common com- 
municable inflammation to be communi- 
cated from part to part or from person to 
person, no predisposition is requisite, nor 
apparently anything more than that the 
inflammatory products of the first part or 
person shall, while still living and active, 
have sufficient immediate contact with 
dynamical elements of tissue in the second 
part or person ; whereas, in contrast to 
this, the specific inflammations cannot 
engraft themselves by cutaneous inocula- 
tion (any more than their inhaled fer- 
ments can become operative through the 
blood) except where certain textural pre- 
dispositions exist. 1 

Secondly, that the contagiousness of 
common communicable inflammation 
seems to be in some special way relative 
to corpuscular development, and the eon- 
tagium to be inherent in growing forms ; 
whereas the contagiousness of the specific 
inflammations seems rather relative to 
their destructive acts, and the contagium 
to reside in defunct and dissolving organic 
compounds. 2 

Thirdly, that, in like manner, the sus- 
ceptibility to common communicable in- 
flammation seems to reside in the common 
vitality of the germs of textural growth; 
whereas the susceptibility to specific con- 
tagions seems contingent (as will hereaf- 
ter be shown) on the parenchymatous 
presence of lifeless or relatively lifeless 
organic compounds — compounds, which 
the various specific contagia, acting on 
them after the manner of ferments, can 
convert into their own respective like- 
nesses and thus exhaust from the tissue 
which contains them ; and, 

Fourthly (as though by reason of these 
differences), that in the products of com- 
mon inoculated inflammation the predom- 
inance of pus is a marked and probably 



1 Mr. Robert Ceely tells me of cases where 
lie has seen eczema proving itself contagious 
among members of the same family, whose preclis - 
positions may probably be similar. 

2 Familiar illustrations of what is here 
stated as to the specific contagia may he found 
in the microscopy of vaccine and variolous 
lymph, in their early, as distinguished from 
their later, stages. And recently Mr. Henry 
Lee (Med.-Chir. Transact., vol. xlii., p. 450), 
dealing with the subject from an entirely 
different point of view, has noticed that sim- 
ple inoculable chancres furnish a discharge 
of pus, while chancres which can produce 
secondary syphilis discharge nothing but 
debris. 
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essential fact; whereas the specific con- 
tagia seem not to produce suppuration 
except by indirect inessential ways, and 
there are well-known cases where the 
products of specilic inoculation tend to 
become inert almost in proportion as they 
become corpuscular. 

Leaving the above passages as they 
stood in the edition of 1860, I may now, 
nine years later, advert to the province of 
the specific contagia as one in which the 
aetiology of inflammation has of late been 
particularly cultivated, and if not yet 
with final results, at least with most 
interesting prospects. From a period 
somewhat anterior to 1860, the kindred 
chemical subject-matter of common fer- 
mentative and putrefactive changes has 
been under the most critical investigation 
and controversy ; especially as regards the 
question whether these chemical changes 
are in any relation of effect or cause 'to 
the multiplying microscopic forms which 
popular observation connects with them ; 
and (according to the common rule which 
makes controversy hot in proportion as 
proof is difficult) the old battle of so-called 
"spontaneous generation" has been rag- 
ing in these years with extraordinary ar- 
dor amid the subtleties and experimental 
difficulties of that perhaps insoluble ques- 
tion. It would be foreign to the purpose 
of this book to refer, except in the most 
general terms, to the opposite views of 
MM. Pasteur and Pouchet on the origin 
of such organic forms as are in question, 
or to the difference which still exists be- 
tween followers of Schwann and followers 
of Liebig as to the relation of such forms 
to the accompanying chemical process ; 
but passing reference to them is necessary, 
because our present section of the aetiology 
of inflammation is, in another point of 
view, also a section of that great discus- 
sion. As it was alleged by Schwann that 
alcoholic fermentations result from the 
growth of the yeast-plant in the ferment- 
able material, and as it has for the last 
ten years been contended by Pasteur that 
all other fermentatory changes (in the 
common chemical sense of "fermenta- 
tion") have distinctive, living, and multi- 
plying forms as their respective essential 
causes : in absence of the germs of which 
forms, no beginning of the respective 
chemical process will occur : so now, in 
our pathological province, various of the 
specific contagia are said to be, in their 
essence, living microphytes. Especially 
Dr. Hallier, of Jena, who for the last 
three years has been always working at 
the subject, believes that he has succeeded 
in botanically identifying the contagia of 
eight most important diseases : cholera, 
typhus, typhoid, smallpox, ovine small- 



pox, vaccinia, syphilis, and scarlatina.' 
An American observer, Dr. Salisbury, 
describes "two new algoid vegetations," 
one of which appears to him "to be the 
specific cause of syphilis, and the other of 
gonorrhoea." 2 M. Davaine has for some 
time insisted upon bacteridia as the es- 
sential contagium of malignant pustule ; 3 
and while' I am writing this note, I find 
that Dr. Letzerich, of Mengerskirchen, 
describes a specific fungus as the efficient 
cause of diphtheria. 4 "There has hardly 
yet been time (except, perhaps, as regards 
M. Davaine's case) for much thorough 
verification to be made of the facts which 
the just-cited authors rely upon as proof 
of their doctrine ; and even while the facts 
are still under examination, it may be 
well to remember that any proven univer- 
sal occurrence of a specific microphyte in 
the contagium of a given disease would 
in the first instance be a fact susceptible 
of two different interpretations ; and that 
the business of deciding between these 
two would in its way be of the same sort 
as that over which MM. Pasteur and 
Pouchet are still at issue. Meanwhile, 
nevertheless, the physiological study of 
the contagia may be productive of prac- 
tical results. Just as the presence or ab- 
sence of spermatozoa furnishes empirical 
ground for opinion as to the fertilizing 
power of a given testial secretion, so, if 
recent statements are correct, we may 
hope that it will be with each specific 
contagium : the microscope, with artificial 
culture-experiments, enabling a priori 
judgment to be formed as to the infective- 
ness of given products, and thus affording 
a sort of test of the efficiency of pretended 
disinfectants. Indeed, some of Professor 
Hallier's experiments on the habits of his 
supposed noso-fungi are extremely sug- 
gestive in this direction. 

It may here be noted that researches of 
a different sort from the above have tended 
to throw light on the question of the 
physical state in which the different speci- 
fic contagia exist. Dr. Sanderson, in his 
admirable studies of the cattle-plague, 



1 Dr. Hallier's observations as to most of 
the diseases named in the text are contained 
in one pamphlet, Parasitologische Untersu- 
cliungen, Leipzig, 1868. 

2 American Journal of Medical Sciences, 
1868. In the same journal, in 1866, Dr. 
Salisbury had aimed at proving that inter- 
mittent and remittent fevers are caused by 
the spores of certain species of Palmellae ; and 
in 1862 (also in the same journal), he had 
sought to show that measles can be caused 
by fungi of straw. 

3 See particularly Comptes rendus de 1' Acad, 
lix., 1864. 

4 Virchow's Archiv, vol. xlv., Heft 3, dated 
Jan. 28, 1869. 
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showed that the contagium exists in a 
state not eapable of diffusion through a 
dialyzer ; and more recently M. Chauveau 
has shown that a similar indiftusibility 
belongs to the vaccine contagium, and to 
the eontagium of ovine smallpox. 

[Within the past decade there has been 
no subject so much written about, so 
much discussed, so much experimented 
upon, or one in which there has been, and 
still is, so much diversity of opinion 
among surgeons, as that of the germ theory 
of disease or eontagion through organisms 
— baeteria. We have the extremist, who 
goes so far as to believe that all diseases 
are the result of contagion by bacteria, 
and even that eaeh particular disease 
has its own particular variety of bacteria. 
We have the sceptic, who refuses to be- 
lieve that there are any special organized 
forms having the power of communicating 
disease. Again, we have those who do 
not deny the presence of organisms during 
the progress of a disease ; they look upon 
such structures not as the originators or 
cause of the prevailing affection, but as 
the result or produet of the disease. 
Where so much eonfusion exists ; where 
scarcely two investigators, studying the 
same disease, have as yet reached the 
same conclusions, and when investigations 
correspond, they are usually differently 
intrepreted by the experimenters, it would 
be premature, in face of the existing 
chaos, which pervades the whole subject, 
to advance any positive or dogmatic 
views. That there is much to be expected 
from further investigations in this direc- 
tion, we cannot doubt, and that it will, 
if it has not already, greatly modify both 
our etiology and treatment of disease, is 
beyond question.] 



(b) Determining Causes of Inflammation, 
considered with reference to their modes 
of action. 

Something may yet be said towards 
simplifying our estimate of the determin- 
ing causes of inflammation. For when 
these influences are regarded from a 
physiological point of view — when regard 
is had solely to their respective modes of 
operation on the living body (and, of 
course, it is thus alone that they ean be 
pathologically classified) — it seems that 
they are no longer so various. 

Inflammation may have its starting- 
point from any undue production of text- 
ural death : " undue production of textural 
death," beeause probably in every normal 
textural change some textural death is 
latent, some supersession of the organic 
material which acts, some going-away of 
what is effete, some room-making for 
what is new. From any undue production 

VOL. I.— 7 



of this textural death, inflammation, it 
seems, may originate— equally, whether 
the texture have received mechanically 
or chemically some direct and sudden 
death-blow of an instantly disorganizing 
kind, or have been more gradually brought 
to death by powers distinctly stimulant 
or depressive. 

The characteristic power of stimulants 
and depressors over the textures on which 
they act — the power of simply eausing 
those textures to give more or less of their 
respective typical manifestations in form or 
function — this power belongs only to cer- 
tain doses of the agent. When, for in- 
stance, increasing heat or increasing cold 
is applied to any part of the body, the 
result is, that, xvithin a certain range of 
temperature, the heat progressively exeites 
without otherwise changing, and the eold 
progressively reduces, without otherwise 
changing, the normal activity of the tex- 
ture on which it acts ; but if, in either 
direction, this range of temperature be 
exceeded, the texture no longer responds 
to different degrees of stimulation — no 
longer gives that essential sign of life. 

Model illustrations of this argument 
(at least as regards function) might be 
addueed from Dr. Pickford's very" inter- 
esting experiments on the actions of heat 
and eold upon the movement of the 
heart ;' and the same sort of thing in re- 
spect of ciliary motion (with isolated 
epithelial cells) is well shown by Mr. Lis- 
ter in his paper On the Early Stages of 
Inflammation. 

The modus operandi of cold, in its power 
of producing inflammation, may be best 
illustrated by some experiments which I 
performed in March, 1860. Having occa- 
sion in hospital practice to make some 
issues (sueh as are commonly made with 
potash or rnoxa), I used, in three cases, 
an application of solidified carbonie acid. 
With the intense eold of this contact, 
effected through a gutta-pereha tube, and 
maintained in the three eases respectively 
for periods of 5£, 16, and 40 minutes, the 
skin almost instantly became so frozen as 
to ring like metal. In from 14 to 20 min- 
utes after the application had eeased, the 
frozen textures had completed their thaw. 
Blood re-entered them. A swelling, sin- 
gularly like that of urticaria, then" occu- 
pied, but only transiently, the exaet area 
which had been acted on, and was soon 
lost in a general puffy swelling which ex- 
tended for some distance around. With 
all this, the part xoas entirely without sensi- 
bility. Inflammation presently set itself 
up in the surrounding parts ; but the part 
on which the eold had acted remained 

1 " Ueber das Verhaltniss der Hypersemie 
zu dem Schmerze," in Henle u. Pfeuffer's 
Zeitschr. f. ration. Medizin, vol. x., 1851. 
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without signs of life, and in clue time, 
having meanwhile suffered no inflamma- 
tion nor recovered any sensibility, under- 
went separation as a slough. 

And as with heat and cold, so it seems, 
with all kindred influences. Beyond a 
limited range of operation (be it chemi- 
cal, mechanical, or what not) the agencies 
of textural excitement and the agencies 
of textural depression become indiscrimi- 
nately the agencies of textural death ; 
bringing the affected elements of tissue 
into a state from which they cannot re- 
turn to their normal irritability — a state 
regarding which it now matters not 
whether it have come on them by over- 
stimulation or over-depression. For they 
being essentially dead, the organ to which 
they belong can only (if at all) recover 
its effectiveness by substituting other ele- 
ments in their place. And, as the need 
for substitution is of course proportionate 
to the void produced by death, so the con- 
sequent action ranges in magnitude from 
the greatest inflammatory processes to 
the impalpable doings of health. 

Omitting for the moment such influ- 
ences, mechanical or chemical, as are 
instantly destructive and disorganizing 
(though in fact they also fall within the 
scope of what is about to be said), every 
determining cause of inflammation acts 
primarily after one of the two patterns 
referred to : like heat, it operates as a 
textural stimulant ; or like cold, it acts as 
a textural depressor. According to these 
two types, the determining causes of in- 
flammation must, at least provisionally, 
be classified. 

Of the depressive type, our knowledge is 
much less than of its opposite — so much 
less, that, were it not for the perfection 
of the typical case, we might hesitate to 
rest an argument on its reality. But 
with the analogy of cold to guide us, as 
illustrated in the experiments I have 
cited, we can scarcely doubt but that the 
power of local ansemia to cause inflamma- 
tion is exerted after the same pattern. 
Nor can we have difficult}' in believing 
that drugs which depress the functional 
activity of textures may, in larger doses, 
be capable of killing the textural elements 
which they affect, and of thus becoming 
causes of inflammation. 1 

1 Undoubtedly this is the case with some 
drugs of the opposite class — strychnine, 
for instance. This drug is not familiarly 
recognized as capable of inflaming the spi- 
nal cord, because, when it is given in suffi- 
cient doses to produce such an effect, the sub- 
ject of experiment dies before inflammation 
can arise. But that such is its tendency may 
be inferred from the observations of Prof, van 
derKolk (infra, p. 101) as to the microscopical 
state of the cord in animals poisoned with 
strychnine. 



Under the stimulant type are included 
all the most familiar causes of inflamma- 
tion — not only heat, which (as before 
mentioned), when insufficient to inflame 
the parts on which it acts, increases their 
growth and promotes their activity ; but 
likewise mechanical influences, which, in 
less degree than that wherein they irri- 
tate and destroy, may be used (as friction 
is habitually used) to excite healthy tex- 
tural action ; and chemical agencies — in- 
creased oxidation, for instance, which, if 
it be not enough to inflame, excites the 
healthiest manifestations of life. 

By what method of operation it is that 
textural death, however produced, and 
in whatsoever proportion, becomes pro- 
vocative of textural renewal, we know 
not. Respecting large palpable quanti- 
ties, indeed, we constantly have oppor- 
tunities of observing that dead texture is 
as a foreign body to the parts about it. 
But it would be hard to believe that 
inflammation arises only in the mere 
mechanical irritativeness of particles pri- 
marily killed. The laws of textural 
sympathy are so very imperfectly known 
to us that strong assertions would here be 
out of place ; but, even amid the obscur- 
ity, it seems an almost necessary expres- 
sion of organic unity, that formative 
actions should arise in any segment of 
the organism in reparative response to 
sub-segmentary death. 1 If this be so, 
we may expect that, in proportion as 
either a depressing or a stimulating influ- 
ence becomes excessive and mortiferous 
to any portion of texture, the mother- 
texture will as of necessity '•'sympathize," 
yet sympathize in but one way : that, 
whether a stimulant gradually excite the 
textural elements from hypertrophy to 
death, or a depressor gradually reduce 
them from languidity to death, in either 
case pari pxtssu the mother-texture will 
be making its efforts of hypertrophy. 
Thus apparently the fact is to be ex- 
plained, that, in examining textures which 
have undergone a not too explosive in- 
flammation, we find in profusion among 
their dead elements, elements which, be- 
fore death, had been engaged in efforts of 
over-growth. And thus also comes the 
fact, that, fading away into the distance 
all around an}' focus of inflammation, 
there are seen abundant signs of simple 

1 Not only with reference to inflammation, 
but equally with reference to such hypertro- 
phy as is illustrated in the overgrowth of ' 
over-used muscle, and generally with refer- 
ence to all similar actions, the etiological for- 
mula seems to lie in these two propositions : 
(1) that textural waste is the provocative of 
textural renewal ; and (2) that the effort of 
renewal aims at effects somewhat beyond an 
exact restitution of the wasted quantity of 
texture — aims at restoration with increase. 
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hypertrophy unmixed with signs of de- 
feneration. 



2. Predisposing Causes of Inflammation. 

There are certain influences, wbich, 
though not themselves essentially of an 
irritant kind, often co-operate with de- 
termining causes in producing inflamma- 
tion : influences, namely, which, if they 
have possession of the body before certain 
other agents approach it, render it espe- 
cially, or even distinctively and exclu- 
sively, liable to be inflamed by such 
agents : so that the various amounts of 
inflammation excited in different persons 
by equal quantities of a given determin- 
ing cause measure the various degrees in 
which those persons respectively were 
possessed by such "predisposing" influ- 
ences. Likewise it is observed that in- 
flammations produced in different persons 
by similar determining causes, differ, not 
only in the quantity, but to some extent 
in the quality of the process ; also that 
certain inflammations have specific pecu- 
liarities which cannot be exclusively re- 
ferred to peculiarities in their determining 
causes ; and whatsoever in these various 
cases is differential or specific obliges us 
to infer the influence of "differential or 
specific predispositions." 

Under the title of " predisposing causes 
of inflammation" must accordingly be 
included all those influences which (other 
things being equal) make one man or one 
tissue apter than another to initiate an 
inflammatory disease, or to suffer it in a 
particularly intense or particularly spread- 
ing form, or with a particularly long du- 
ration, or with a particular tendency to 
recurrence, or with a tendency to devel- 
op particular properties in its products, 
or other particular phenomena in its 
course. In other words, the student must 
consider not only what predisposes to in- 
flammation generally, but likewise what 
predisposes to special forms and varieties 
of inflammation. 

The influences which may be most dis- 
tinctly recognized as, in the above sense, 
predisponent to inflammation are the 
following : chronic inanition, exhaustive 
diseases and old age ; local disease of 
arteries, local obstruction of veins, and 
local defects of innervation ; the fact of 
a part having previously been inflamed ; 
an over-fed state of body ; the over-use 
of strong drinks ; the ingestion, by breath- 
ing or otherwise, of decomposing organic 
matters ; heat of climate, and perhaps 
other climatic conditions ; specific inci- 
dents of bodily development, either (as 
the so-called humoral dyscrasies) morbidly 
occurring in particular persons and fami- 
lies, or (as the several susceptibilities to 



certain febrile infections) normal to the 
human body at particular periods of life. 

It is evident that these various influ- 
ences could not take part in causing or 
modifying inflammation, unless first, 
somehow or other, they acted in the very 
tissues which inflame. It is an instruc- 
tive part of the study of inflammation to 
consider, even at some length, what is the 
nature of this local action by which each 
of them becomes efficient ; for the result 
of such consideration is to render it almost 
certain that, many and various as are the 
enumerated influences, their modes of 
operation are only such as one or two 
general principles can explain. 

Weakness of molecular constitution — not 
"weakness" in a mechanical sense, but 
" weakness" in the sense of " readiness 
to die under the action of stimulants and 
depressors" — this probably is the prime 
local condition which predisposes to in- 
flammation ; and constitutional influences 
seem capable of conducing to the result 
only in proportion as they lead to the 
local establishment of this textural or 
molecular weakness. The above-given 
list shows us indeed at a glance, as pre- 
disponent to inflammation, various influ- 
ences which notoriously are of a devital- 
izing kind ; and detailed inquiry renders 
still more manifest the connection which 
is thus suggested. 

By lowerings of temperature which 
would not much affect healthy textures, 
the textures of the ill-fed and aged and 
feeble are easily depressed to gangrene ; 
and equally it is the case that they inflame 
under comparative^' slight degrees of 
excitement. And as this inflammation 
probably starts from a too easy exhaustion 
and death of the stimulated texture, so 
likewise in its course it is essentially 
marked by the predominance of destruc- 
tive processes ; ulceration and gangrene 
tending in such cases to reach some of 
their highest developments. The chronic 
inariition of poverty, with the impover- 
ishment of blood and consequently defec- 
tive nutrition of tissue which it occasions, 
is effectually imitated, sometimes with 
further causes of textural weakness, in 
persons whom disease has exhausted ; 
and in these persons, equally with the 
poor and aged, the textures are readily 
thrown into inflammation : witness the 
facility with which a fever-patient gets 
bed-sores, as compared with some unex- 
hausted patient (say, with simple fracture 
of the lower extremity) who lies, equally 
bed-ridden, beside him. Evidently too, 
as regards particular segments of the body, 
arterial or venous obstruction or arterial 
rigidity must occasion defects of nourish- 
ment very comparable to those which re- 
sult from general starvation ; and it is the 
fact that parts, having their circulation 
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of blood thus interfered with, are, like 
common starved tissues, prone, when 
irritated, to considerable inflammatory- 
destruction. That parts deprived of their 
normal innervation are predisposed to 
inflame, and that this inflammation is 
particularly apt to involve much destruc- 
tion of tissue, are facts which already 
have been discussed, and in illustration 
of which it is only necessary here to 
quote the rapid and extensive gangrene 
which Sir Benjamin Brodie has seen arise 
in paralyzed parts when suffering even 
the most inconsiderable pressure : "After 
injuries of the spinal cord mortification 
from pressure is very readily induced. 
In a case in which the spinal cord is 
injured in the middle of the back, you 
may find, almost before you suspect that 
there is anything wrong, a great slough 
over the sacrum — nay, the pressure of 
the mattress on the ankles will, in such 
cases, produce the same mischief. I have 
known mortification begin in the ankle 
within twenty-four hours after an injury 
of the spine." 1 

It is very characteristic of all the influ- 
ences now specially referred to as "pre- 
disposing" to inflammation, that (some- 
times perhaps erroneously, but often also 
by right) they figure likewise among " de- 
termining causes" of the process. For, 
when pushed to excess, not only do they 
enable inflammation to be excited by 
determining causes which are almost 
inappreciably slight ; but even they can 
themselves become direct causes of fatal 
textural depression, and thus secondarily 
develop that inflammatory excitement 
which arises in sympathy with textural 
death. 

That textures which once have been 
inflamed are specially apt to inflame again, 
is partly clue to the fact that (particularly 
with d}'scrasial inflammations) the old 
exciting cause is apt again to operate. 
Partly also it is due to the fact that, in 
suffering inflammation, they may have 
permanently lost substance, and thence- 
forth have become adequate only to lower 
functional requirements than before. 2 But 
in part also it probably is due to the fact 
that, in battling with the previous inflam- 
mation, not only were textural elements 



1 See Sir Benj. Brodie's Lectures on Path, 
and Surg., p. 309. 

2 With the kidneys, for instance : suppos- 
ing a quantity of structure to have been per- 
manently destroyed by scarlatinal inflamma- 
tion, any subsequent diuretic influence would 
have to work by the instrumentality of a 
smaller quantity of glandular structure. It 
would consequently affect that structure more 
intensely, and with more likelihood of caiis- 
ing inflammation, than if it were operating 
on the original amount of gland. 



killed, hut other textural elements were 
wounded and weakened ; whence, during 
the survival of these damaged elements, 
slighter local disturbances suffice to re- 
initiate inflammation. 

Both with reference to some cases which 
already have been mentioned, and still 
more with reference to others which will 
presently be discussed, it seems highly 
probable that the textural predisposition 
to inflame is immediately dependent on 
chemical peculiarities in the texture. And 
the peculiarit} r which seems above all 
others to be influential for the result is 
that kind of chemical mobility which de- 
pends on the texture being at the time 
saturated with certain unstable (though qui- 
escent) "products of textural waste. It needs 
not to be argued that the due defecation 
of the body is as important to it as its 
food. But in the present context the 
student will do well to reflect particularly 
on the immense amount and complexity 
of those molecular changes which silently 
and almost secretly minister to the defe- 
cation ; how the material of every acting 
organ changes in its every act, by waste 
as also by renewal ; how products, which 
eventually appear more or less altered 
and oxidized in the breath and sweat and 
urine and feces, are uninterruptedly being 
thus disengaged and, as it were, moulted 
from the living textures ; how, while the 
body grows its healthy growth, these de- 
clining products are incessantly merging 
themselves in the blood which washes 
past their source — merging themselves in 
it, not as urea and carbonic acid and ex- 
cretin, but in impermanent forms infi- 
nitely more complex. Reflecting on those 
many runlets of textural drainage, each 
with its own protean constitution of effete 
devitalized material, the student will 
easily conceive how important a mal-con- 
dition it may be for any of them to remain 
stagnant amid the living substance, in- 
stead of continuing its progress to excre- 
tion ; and he will be prepared to follow 
with interest the anafysis of cases in which 
apparently this imperfect defecation of 
tissue constitutes the local predisposition 
to particular forms of inflammation. 
" Specific incidents of bodily development, 
either morbidly occurring in particular 
persons and families, or normal to the 
human body at particular periods of life," 
were cited among influences which pre- 
dispose to inflammation. And, since those 
developmental conditions are probably of 
the kind just referred to, the proposed 
analysis may conveniently begin within 
them ; taking, to illustrate the two sorts 
of conditions, first, the pathology of gout ; 
and, secondly, the pathology of those 
eruptive fevers which happen to most 
persons once, but only once, in life. 

Gouty inflammation is characterized by 
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an explosive local appearance of uric 
acid ; and, on consideration of the cir- 
cumstances under which this explosion 
occurs, the inference suggests itself, that 
materials transformable into uric acid 
were previously accumulated in the tex- 
ture which inflames. Perhaps this con- 
clusion might not seem fully justified if 
regard were only had to the cases in which 
gouty inflammation begins without any- 
known action of a determining local 
cause ; but the fact is notorious that, in 
podagrous subjects, any common irritative 
influence which causes the foot to inflame 
(a blow, a sprain, an overwalking) may 
cause it to inflame "specifically" — i. e., 
may cause an explosive appearance of 
uric acid where, in common inflammation 
of equal intensity, there wouid be merely 
disintegrated tissue ; and we cannot but 
apply this fact to the elucidation of ob- 
scurer cases. Further, the local facts of 
gout have to be considered in connection 
with certain points in the general chem- 
istry of the gouty body ; and among such 
points the one of the most present inter- 
est is, that habitually during the incuba- 
tion or latency of gout, there is an im- 
perfect urinary defecation of the system. 
That an imperfect formation of urinary 
constituents is at the root of this imper- 
fect discharge of them seems in the high- 
est degree probable. Taking then sum- 
marily (so far as relates to our present 
subject) the facts of gouty inflammation, 
it seems that certain nitrogenous matters 
which ought continuously to flow off more 
or less oxidized by the kidneys are, in 
persons of gouty habit, apt to be with- 
held from their final conversion ; that in 
this state of interrupted transformation, 
wherein perhaps their solubility and trans- 
udability are imperfect, they linger sat- 
uratingly in those textures of the body 
where their conversion has been slowest 
(most of all in extreme parts), and prob- 
ably to some extent also in the blood ; 
that this storing-up of certain unripe in- 
gredients, or rather antecedents, of the 
urinary excretion, constitutes the textural 
predisposition to gout ; that presently 
some pyrexial or other influence, local or 
general, acting as a sudden stimulus to 
the languid transformative energy of the 
part, and overcoming its chemical indo- 
lence, initiates that explosive decompo- 
sition into urinary ingredients which 
ought to have been continuous and gentle: 
a decomposition which, thus beginning 
in a part, spreads in its own sort to what 
kindred material there is in the blood (in- 
fecting it with a modified inflammatory 
fever), and thence extends its contagion 
to other organs which are similarly pre- 
disposed. 

To place in its proper light the nature 
of that continuous chemical languidity 



by which textures are prepared for 
the crisis of a gouty inflammation, one 
fact more must be stated. The tendency 
to gout is hereditary. The plan of con- 
stitution and development which every 
organism derives from its parentage be- 
longs to its chemical not less than to its 
anatomical being. And just as the vis- 
ible forms of the body shape themselves 
according to an inherited pattern, thus, 
no doubt, may likenesses of offspring to 
parent be traced also in the chemical 
functions of the body : likenesses in the 
rate at which tissues waste into excre- 
ment, likenesses in the chemical forms 
through which they pass, likenesses in 
the tendency to particular inactivities 
and abortions of chemical development 
and decline, likenesses accordingly in 
those textural predispositions to disease 
which are constituted by imperfect defe- 
cation of texture. 

It was above suggested with regard to 
the chemical contrast which subsists in 
gout between the two states of paroxysm 
and inter-paroxysm, that gout in that re- 
spect may perhaps be the type of a class 
of diseases. For there are other diseases, 
which, like gout, have as an essential 
character that their textural excitement 
comes on fitfully, sometimes with almost 
explosive violence : as that excitement of 
a nervous centre which marks the par- 
oxysm of epilepsy or mania, and that ex- 
citement of articular or serous membranes 
which marks the attack of rheumatic 
fever. Such faint indications as chemis- 
try can yet afford on the subject suggest 
it as not improbable that these diseases 
may be analogous to gout in the general 
significance of their phenomena ; that 
some impermanent form of textural re- 
fuse, locally arrested and accumulated 
and acquiring chemical tension, may, 
here as in gout, be the gist of the state 
between paroxysms ; and that an explo- 
sive escape from this morbid repose may 
be the essential fact in a paroxysm. In 
the present state of chemical knowledge, 
these matters must be spoken of with un- 
certainty ; but what may more confidently 
be stated is, that any paroxysm of the 
diseases referred to involves an inflam- 
matory change in the affected texture : 
a vehement and Obvious inflammation in 
the case of rheumatism, a stealthy and 
microscopical inflammation in the case of 
epilepsy 1 or mania ; that the predisposition 

1 Professor van der Kolk, after poisoning 
dogs with strychnia, has found the gray mat- 
ter of the spinal cord in the lumbar region 
presenting numerous small effusions of blood ; 
some capillaries having given way, while 
others in their neighborhood were distended 
to the verge of bursting. And the description 
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to this inflammatory process is of gradual 
increase before the attack ; that the par- 
oxysm is a crisis of intenser chemical ac- 
tion, involving increased discharges (per- 
haps specific discharges) from the body ; 
and that with these diseases as with gout, 
and probably for the same physiological 
reasons, the peculiar constitution which 
predisposes to the paroxysm is one which 
tends to repeat itself according to the 
laws of hereditary succession. 

The well-known phenomena of smallpox 
may be referred to as illustrating what, 
during our present state of knowledge on 
the subject, may be considered a second 
specific kind of textural predisposition to 
inflammation — that kind, namely, where 
common exciting causes of inflammation 
do not seem capable of causing the part 
to inflame specifically ; but where, for the 
production of this result, it seems neces- 
sary that a specific exciting cause should 
co-operate with the specific textural pre- 
disposition. During the febrility of small- 
pox, the patient eliminates (probably in 
various states or stages of change) a quan- 
tity of material which previously was in 
the texture of his iutegument, and in 
losing this material he loses his suscepti- 
bility to smallpox ; but in order to undergo 
the pustular inflammations and attendant 
waste of material which characterize 
smallpox, it seems that the predisposed 
integument must (either by inoculation 
or through the blood) have been acted on 
by the waste-products of a similarly pre- 
disposed integument already thrown into 
its course of specific change — in other 
words, must have been contagiously af- 
fected by the morbid poison or ferment of 
smallpox. 

Smallpox is so typical a case of specific 
contagious inflammation, that the student 
will do well to consider its facts somewhat 
minutely in detail. 1 "You receive, per- 

which he gives of the state of parts of the 
medulla oblongata in persons who have suf- 
fered from epilepsy seems to show that the 
epileptic paroxysm involves an almost equally 
vehement determination of blood to the af- 
fected nerve-texture, and often leads to simi- 
lar rupture of capillaries. It is noticeable 
that in each of the strychno-tetanic effusions 
he found a lighter central part, "where (he 
says) perhaps the blood is diluted by the 
subsequent issue of serum;" but for which 
perhaps earlier parts of the present paper 
may suggest a different explanation. See his 
work oh the Minute Struct, and Funct. of the 
Spinal Cord and Medulla Oblongata and on 
Epilepsy, transl. (New Sydenh. Soc.) by Dr. 
Moore. 

1 The following quotation is from a lecture 
published by the writer in 1850, but is taken 
with a few verbal corrections and with this 
modification, viz., that whereas, in the origi- 
nal, the blood exclusively is mentioned as the 



haps from a long distance, a lancet, on 
the point of which is a little dry animal 
matter. This lancet has pricked the pus- 
tule of a patient suffering from smallpox, 
and the contents of the pustule have been 
allowed to dry on the lancet. Now with 
this lancet you make a single puncture in 
the arm of a healthy person, not previously 
defended by vaccination or otherwise. 
And what results ? On- the second day 
after the operation (says Dr. Gregory), if 
the part be viewed with a lens, there ap- 
pears an orange-colored stain about the 
incision, and the surrounding skin seems 
contracted. On the following day a mi- 
nute papular elevation of the skin is per- 
ceptible, which on the fourth day is trans- 
formed into a vesicle with a depressed 
centre. The patient perceives an itch- 
ing in the part. On the sixth day some 
pain and stiffness are felt in the axilla, 
proving the absorption of the virus into 
the general mass of blood. Occasionally 
on the seventh, but oftener on the eighth 
day, rigors occur, accompanied some- 
times with faintishness, sometimes with 
pain in the back, headache, or vomiting. 
The patient complains of a disagreeable 
taste in the mouth, and the breath is of- 
fensive, soon after which the eruption 
shows itself. If the patient have been a 
woman, and pregnant, her foetus will gen- 
erally have been affected, and, if so, will 
have died. Finally, when the eruption 
has developed itself, you find that every 
one of these new pustules inherits the in- 
fective power of that from which they 
were developed ; and thus from one pa- 
tient 3 r ou can obtain enough of the morbid 
poison to diffuse smallpox throughout the 
habitable globe in an inconceivably short 
space of time. Observe this immense in- 
crease of material ; remember the almost 
imperceptible stain on the original lan- 
cet ; here you have its material reproduced 
by a more than million-fold multiplication. 
Your patient having recovered, suppose 
you try to infect him again in the course 
of a few months. You charge your lan- 
cet ; you make the puncture as before; 
or you make half a dozen ; you accumu- 
late all means of infection about the sub- 
ject of your experiment ; but no longer 
will he give a single sign of the specific 
affection. You have got from him all the 

seat of the material which predisposes to spe- 
cific eontagions, the writer, in transcribing, 
has altered, all passages which imply this 
doctrine, and has substituted words which 
imply his present belief (adopted very soon 
after the publication of that lecture) that the 
blood does no more than participate in the 
possession of that predisposing material, and 
that the textures which are respectively acted 
on by the specific contagion are themselves 
the main seats of its accumulation. 
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phenomena he can give in answer to that 
particular reagent. I may compare his 
change of condition to this : Suppose you 
had a tumbler full of a solution of carbon- 
ate of soda, and added an excess of nitric 
acid ; you would get vehement efferves- 
cence, more or less, according to the abun- 
dance of your dissolved carbonate, and 
continuing till it had effected the complete 
disengagement of the gas ; then — that 
particular moment having passed— you 
might add nitric acid ad infinitum, but 
not another bubble would rise. Just so, 
your patient refuses to effervesce any 
more from new infection ; certainly for a 
long time ; perhaps for the rest of his life. 
You re-apply the same cause as produced 
the phenomena before — identically the 
same material — and you get a different 
result. This fact conclusively proves that 
a change has occurred in the subject of 
your experiment ; a change in him has 
altered his relations to an unchanged ex- 
terior cause ; by this personal change the 
poison is rendered inert to him, while it 
retains its activity toward others. We 
have it accordingly demonstrated that for 
the production of the disease there must, 
be a specific internal, as well as a specific 
external condition ; that the former is 
liable to be exhausted ; and, as it becomes 
exhausted in the production of material 
phenomena (namely, in the generation of 
pustules) therefore, obviously, it must it- 
self be a something material, like that 
outward condition with which it co-ope- 
rates ; that, as the contagium of small- 
pox is a something material and tangible, 
so the susceptibility to smallpox is a some- 
thing material and tangible. Of this pre- 
disposing material, whatever it may be, 
no trace remains in the body when the 
disease has completed its course ; and, 
since the skin and mucous membrane 
have been the seats of those inflamma- 
tory changes amid which it has' melted 
away, there seems every reason to believe 
that they were its essential seats. It 
would further seem probable that the 
blood must to some extent participate in 
the same possession ; that thus it is able 
to communicate the influence of inocula- 
tion from that part of the integument 
which has the primary pustule to those 
other parts which pustulate four or five 
days afterwards ; perhaps also itself to 
receive direct infection from inhaled con- 
tagium, and even in certain cases to 
develop poisonous products with such 
rapidity as to destroy life before cutaneous 
pustulation can begin. Thus we get a 
general formula for the pathology of 
smallpox , a certain organic ferment (A), 
soluble and partially volatile, affects par- 
ticular relations with (B) an ingredient of 
the integument and blood , the results of 
their coming together are the utter de- 



struction of B and the immense increase 
of A. On the one hand, the contagium 
augments so much that it is found all over 
the body, constituting innumerable pus- 
tules, and contaminating the breath with 
its volatile miasma ; on the other hand, 
the inward natural ingredient of the body 
simultaneously diminishes, and at the end 
of the process is found totally exhausted. 
Look at this as a chemical experiment : 
you add A to B ; presently you find that 
B has vanished, and that A has under- 
gone an immense augmentation. "What 
is the meaning of this ? AVhat has be- 
come of B ? "Whence has the new A been 
derived ? It is difficult to avoid the con- 
viction, which arises with almost logical 
certaint}', that the increase of one material 
and the decrease of the other have stood 
in essential mutual relation ; that, in short, 
it has been a process of conversion ; that 
the essential relation of the two matters 
(that derived from without, and that con- 
tained within the body) has consisted in 
the ready convertibility of one into the 
other ; that the specific power of the con- 
tagium is its fermentative power of effect- 
ing this transformation, and no other. 
Finally, while that convertible matter, on 
which the contagium of smallpox effects 
its assimilative change, does withoutdoubt 
normally form part of the susceptible in- 
tegument and blood, jet assured!}- it is no 
essential constituent of them ; for the pa- 
tient who recovers from smallpox, though 
with no demonstrable trace of that con- 
stituent in his body, returns to at least as 
good health as before. It ma} r be added, 
too, that in a certain very small propor- 
tion of persons, this natural susceptibility 
to smallpox appears not to exist." 

AVhat in such a study as the above is 
learnt of the predisposition to variolous 
inflammation may be applied, mutatis mu- 
tandis, to the pathology of measles and 
scarlatina. "With these diseases, as with 
that,jit seems probable that a specific tex- 
ture-held chemical compound (represent- 
ing some impermanent, though for the 
time stationary, product of textural waste) 
constitutes in each case the respective 
textural predisposition— that as the skin 
inflames with smallpox only because it 
contains, and only while it contains, in 
combination with its texture, certain 
effete material, so the tonsils and kidneys 
inflame with scarlatina only because they 
contain, and only while they contain, in 
combination with their "texture, certain 
other effete material ; and so forth. 

Generally, then, respecting these tex- 
tural predispositions to be inflamed by 
morbid poisons, and by most of them (as 
a rule) to be thus affected only once in 
life, the probable argument may be thus 
summed up. In the first evolution of 
certain textures, there normally arise 



104 



INFLAMMATION. 



certain waste-products, which, it seems, 
under ordinary circumstances, are difficult 
of destructive conversion, and therefore 
tend to an indefinite loitering in the part 
or in the system. As regards each such 
stuff respectively, one particular stimulus 
is always effectual to convert it — the con- 
tact, namely, of similar stuff already 
thrown into its specific process of decay. 
Let this stimulus remain absent, and the 
subject retains, even apparently to the 
end of life, the peculiar susceptibility 
which it alone can awaken and extin- 
guish.' Let the stimulus come, and forth- 
with the stagnant material ferments more 
or less explosively, commonly with de- 
struction of tissue, often with destruction 
of life ; passing, while it wastes from the 
body, through a stage of contagiousness 
similar to that which has stimulated its 
own change ; and leaving the body, when 
this discharge is accomplished, more or 
less permanently incapable of renewing the 
process, or at least only so far capable of 
renewing it as the predisponent material 
is capable of being renewed. 

It has been intimated that the specific 
predispositions here spoken of are normal 
tacts in the development of the body. 
To this rule indeed there may be excep- 
tions, as to other rules in the same cate- 
gory. Just as, by faulty development of 
bodily forms, hare-lip or spina bifida or 
twelve fingers or webbed toes may occur 
as an exceptional phenomenon, so it ap- 
pears the chemical development may ex- 
ceptionally omit to complete, or not less 
exceptionally may hasten to renew, some 
one of the organic compounds which are 
respectively fermentable by the several 
morbid poisons. Such exceptions, how- 
ever, like the rule itself, mark the devel- 
opmental source of the predisposition. 
Either by falling short of what is normal, 
or by going beyond it, a child may be ex- 
cepted from the rule of liability once in 

1 The existence of that specific stimulus 
may reasonably be considered to have been 
an accident in the pathological history of 
man ; for millions, no doubt, have reached 
the natural term of life, healthy in mind and 
body, to whom measles, or smallpox, or scar- 
latina has never come, but who to the very 
last moment have retained their susceptibility 
to the disease. And of two alternatives it 
may perhaps rather seem to have been con- 
templated, in the scheme of construction for 
man, that the ingredients in question should 
indefinitely remain in his body, as inactive, 
indifferent constituents, than that, for a nor- 
mal process, they should be worked out of 
him by the fiery ordeal of fever. When the 
contagion of measles, after an absence of 
sixty-five years, was imported into the Faroe 
Islands, the disease did not show itself as an 
infantine epidemic, but as an epidemic equally 
affecting all ages which were junior to the 
last visitation. 



life to variolous, rubeolar, or scarlatinal 
inflammation, as he may be excepted from 
the rule of having ten fingers, or from the 
rule of having an uncleft palate •, and in 
either case the peculiarity tends to be 
hereditaiy. As it is with the one child, 
so it probably is with his brothers or 
sisters or some of them, and so it proba- 
bly was with one or other of his parents : 
it is part of the family-likeness among 
them that they do not develop the stuff 
which makes the liability to measles, or 
that they develop again and again (if it 
be removed by successive fermentations) 
that other stuff which makes the liability 
to smallpox. The tendency of particular 
families to suffer particular infections with 
unusually great, or unusually slight, se- 
verity, is another fact of the same sig- 
nification." 

The kind of predisposition to inflame 
which consists in the textural accumula- 
tion of unstable chemical compounds is 
perhaps further illustrated by other influ- 
ences in our list. When, for instance, w 7 e 
have the fact before us that great con- 
sumers of strong drink, on receiving slight 
local injuries, especially if the injury be 
such as to create an open wound, are apt 
to suffer severe sloughy inflammation, we 
cannot but advert to what now seems well 
established respecting the action of alco- 
holic stimulants — that they retard the 
excretory changes of tissue, and tend to 
produce an artificial diathesis in which 
the organic substance is unduly loaded 
with refuse. Similarly that kind of albu- 
minous plethora which exists in persons 
who over-feed and uuder-exercise their 
bodies is probably inconsistent with a due 
defecation of the system ; and this con- 
sideration naturally connects itself with 
the fact that such persons are peculiarly 
susceptible of bronchial and muscular in- 
flammations. So, again, when we see the 
infants of the poor in crowded town- 
dwellings suffer many times the mortality 
which is natural to their period of life, 
and this mortality mainly from inflamma- 
tions, we are reminded that, in the ani- 
malized atmosphere of those dwellings, 
respiration can furnish no due excretory 
cleansing to the blood, nor adequately as- 
sist the tissue to get rid of their effete 
elements. The characteristic intestinal 
inflammations of cholera and typhoid 
fever, excited as each of them is by a 
specific ferment which develops itself in 

1 Some exceptions to liability to morbid 
poisons are, I think, undoubtedly due to 
the disease having been undergone in utero. 
A case lately came under my notice of appa- 
rent insusceptibility to vaccinia, in spite of 
repeated attempts of vaccination, in an infant 
whose mother during its ntero-gestation had 
been revaccinated with full effect. 
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the decomposition of excrement, strongly 
suggest the existence of specific textural 
predispositions, natural or to some extent 
acquired, and founded on the textural 
presence of half-eliminated excremental 
material. 1 Even in that already-discussed 
predisposition to inflame which is evinced 
by ill-nourished textures, and still more 
in that heightened susceptibility to typhus 
which arises under the influence of starv- 
ation, it seems probable that the chemi- 
cal conditions are of the kind now spoken 
of, and, at least in the latter case, are of 
essential importance to the result. 2 That, 

1 Parts of the raucous membrane of the in- 
testinal canal serve as a great disinfectant 
influence for the blood : fetid contaminations 
of the body almost invariably excite diarrhoea ; 
and it is a well-known observation of dissect- 
ors, that, in flatus voided from their bowels 
they can recognize the distinctive stench of 
whatever putrefying matter they may have 
been busied with — of human gangrene, for 
instance, or (as the case may be) of porpoise, 
cuttle-fish, or dog. It is therefore probable 
that, in persons habitually exposed to pu- 
tridity, tbose parts of the mucous membrane 
of the intestines are constantly in a state 
more or less approaching saturation with im- 
purities. The urban poor, for instance — fre- 
quently dwelling in crowded, unventilated, 
filthy places, where they breathe a fecal air, 
and sometimes also drink a fecal water, pre- 
sent one great type of such cases ; and what- 
ever chemical changes can occur in fecal mat- 
ters removed from the system may reasonably 
be expected to affect, in persons thus circum- 
stanced, that intra-textural excess of fecal or 
half-fecal matter with which the eliminatory 
parts of the intestinal surface are charged 
and sodden. How greatly such persons suf- 
fer from the various diarrhceal infections is 
now well known. Probably the relations of 
cholera and typhoid fever to specific putrefac- 
tions of excrement is as definite as that of 
smallpox infection to smallpox virus ; and 
the affection of the intestinal mucous mem- 
brane by the diarrhoeal ferments represents 
the extension of a putrefactive process from 
refuse matters without the body to refuse 
matters within it. 

2 No such ravages have been made by ty- 
phus as when it has been associated with 
famine and, apparently by reason of this as- 
sociation, has prevailed as a national epi- 
demic. There are analogies between the state 
of persons dwelling in foul atmospheres and 
the state of persons suffering starvation. 
"The starved body, which cannot renew the 
waste of its texture by the ordinary resources 
of food, probably ekes out its being and main- 
tains the continuity of its organs by stuff, 
which, under ordinary circumstances of nu- 
trition, would have been discharged as effete. 
Thus, probably, it comes to consist to an ab- 
normal extent of stale material in a state 
verging on dissolution. And just as the rags 
of poverty may by a touch be torn asunder, 



under many of the circumstances here 
adverted to, there actually does prevail in 
certain materials of the body a less than 
normal fixity of chemical constitution, is 
not altogether a conclusion from analogy. 
A very curious generalization bearing on 
the subject has recently been published 
by Dr. Inman of Liverpool, to the effect 
that during many states of debility the 
patient's excretions are preternaturally 
prone to decomposition. 1 Dr. Inman es- 
pecially refers to the alvine discharges, to 
the urine, and to the organic matters 
which are eliminated with the breath. 
And so little is this generalization an 
effort of medical theory, that Dr. Inman 
refers his first reflections on the subject 
to a hint given him by a chemist twelve 
years ago, during some experimental de- 
odorizations of excrement ; for the ope- 
rator professed to estimate the magnitude 
of illness with which patients were suffer- 
ing by the various amounts of putrefac- 
tion which their excrements (some hours 
after evacuation) had undergone ; and he 
alleged that " he had found, in the course 
of his experiments, that feces decomposed 
rapidly or otherwise according to the de- 
bility of the individual passing them." 

Finally, with respect to the climatic 
conditions which predispose to inflamma- 
tion, it seems probable that they act only 
bj r affecting that chemical mobility of 
which so much has been said. Thus it 
may be that continuous atmospheric de- 
ficiencies of ozone predispose to those 
inflammations which are contingent on 
imperfect defecation of texture. And 
thus apparently it is that heat of climate 
greatly favors the outbreak of all inflam- 
mations which arise in anything like pu- 
trid infection ; as is illustrated by Magen- 
die's statement 2 that, by injecting into the 
bloodvessels two grammes, or even one 
gramme of putrid material, during very 
hot weather, he could produce death as 
certainly as by injecting three, four, or 
even 1 ten grammes during winter. 

so those half-starved tissues which they cover 
fall under very small injuries iuto dispropor- 
tionate ulceration and gangrene. The fact 
that during times of famine masses of popula- 
tion are found with their textures and juices 
in this state (undefecated because unrenewed) 
may perhaps have something to do with their 
fatal susceptibility to typhus ; for, under such 
circumstances, the contagion of this form of 
disease will spread and multiply (like the 
contagion of smallpox amid an unprotected 
population) at a rate quite disproportionate 
to the sanitary defects of localities." — Papers 
relating to the Sanitary State of the People 
of England, 1858, p. xvi. 

1 Foundation for a New Theory and Prac- 
tice of Medicine. London, 1860, p. 214. 

2 L' Union medicale, 1852, p. 236. 
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II. The Treatment of Inflamma- 
tion. 

A. GENEKAL PKINCIPLES. 

Subject to explanations which will pres- 
ently appear, it may be said that the 
treatment of inflammation has for its im- 
mediate aim to reduce that excitement of 
tissue whicli essentially constitutes the disease. 

And our endeavors to attain this object 
— endeavors so various that the detail of 
them can here be only partially attempted 
— may, as regards their nature, be gen- 
eralized under two heads which express 
the main rational rules of antiphlogistic 
treatment. These rules are the follow- 
ing : first, with careful regard to all influ- 
ences which are operating on the inflamed 
part, to procure the discontinuance of the 
special cause of the inflammation, and, 
as far as possible, to relieve the part from 
the action of other stimulants ; secondly, 
by direct and indirect action on the in- 
flamed part, to counteract there, as far 
as possible, the working of such irritant 
causes as remain in operation. And, con- 
currently with all such etiological treat- 
ment of inflammation, this third object 
also has to be fulfilled : that the organized 
products and waste-products of the dis- 
ease, and generally its complications and 
consequences, be so dealt with as to pre- 
vent them from reacting hurtfully on the 
part, or originating other mischief to the 
body. 



1. To relieve the part from causes of 
excitement. 

That inflamed parts spontaneously tend 
to recovery as soon as inflaming causes are 
withdrawn from them is a truth which, 
simple and rudimentary though it appear, 
is of more fundamental importance than 
anything else which can be said in refer- 
ence to the treatment of inflammation. 
And if our knowledge of the causes of in- 
flammation were complete, all other than 
etiological principles of cure would be- 
come relatively insignificant. 

Under present circumstances, however, 
there is but one group of cases in which 
inflammation is knowingly and habitually 
cured by the mere withdrawal of its cause ; 
and fortunately for the surgeon this group 
lies for the most part within his province 
of practice. 

The chronic inflammation which is pro- 
duced in the mucous membrane of the 
bladder by the presence and friction of an 
urinary calculus, the acute inflammation 
which begins in the cornea when some 
small fragment of steel is driven into its 
texture, the repeated suppuration and in- 



veterate sinuses which attend the deep- 
seated retention of any foreign body, or 
(as operating in the same way) of seques- 
tra of dead bone, — these are common 
illustrations of the group of cases referred 
to. Not all the pharmacopoeia of anti- 
phlogistics is so effectual in these cases as 
the mere mechanical act of removing the 
calculus, the splinter, or the sequestrum. 

The thickening and eventually the 
ulceration of skin which (as in the course 
of ordinary corns) result from undue 
pressure and friction on the surface, the 
inflammation of subcutaneous bursae un- 
der similar circumstances, the nebulous 
state of cornea which the scrubbing of 
inverted eyelashes produces, the ulcers 
which arise in the varicose leg from the 
stagnifying vertical pressure of an un- 
valved column of blood, the bronchitis 
which associates itself with those various 
kinds of factory-labor wherein the work- 
man has to inhale mechanical or chemical 
irritants, — these are further familiar cases 
where morbid conditions are essentially 
co-enduring with their respective tangible 
causes, and are best treated by the re- 
moval of these causes. Taking from 
among them, for example, the case where 
an ulcer of the leg is enlarging and deep- 
ening itself day after day by uninterrupted 
acts of inflammation : let the patient be 
confined to bed with his leg horizontal or 
raised ; no sooner is the local circulation 
thus relieved from its previous mechan- 
ical impediments than inflammation 
ceases in the part, and the foulness of the 
sore almost immediately gives place to 
healthy granulations which attest the 
commencement of repair. 

It is amongst the highest problems of 
pathology to discover new groups of cases 
capable of being treated, like the above, 
by the simple removal of their respective 
causes. With the various dyscrasial in- 
flammations, for instance, which are now 
treated exclusively from an empirical 
basis, and consequently often without 
success, how great an achievement it 
would be, if their immediate causes could 
be made as palpable as the mechanical 
causes just spoken of, and could, like them, 
be distinctly aimed at and destroyed ! 

Only second in importance to the prin- 
ciple of procuring, where possible, the 
discontinuance of the special cause of the 
inflammation, is the kindred principle — 
that the inflamed part should be as far as 
possible relieved from the action of other 
stimulants, and from all inconveniences 
of posture. 

Setting the inflamed part thoroughly at 
rest, as regards the exercise of its own 
functional activity, is one great step to- 
wards fulfilling this rule. It is thus that, 
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from an inflamed eye the natural stimu- 
lus of light. It is thus again that in the 
case of inflamed joints (especially where 
there is subarticular caries) the simple ex- 
pedient of thoroughly immobilizing the 
part by the application of an appropriate 
splint will often give chances of recovery 
which cannot otherwise be attained. 

But further : so intimate is the sympa- 
thy between all component parts of the 
living body, that in order to get the full- 
est measure of repose for any one organ, 
it is requisite that other organs be re- 
strained from exercise. In proportion as 
an inflammation is considerable, and es- 
pecially in proportion as it is attended 
with febrile symptoms, we find it of im- 
portance to obtain thorough quiet for all 
the animal functions ; to reduce to a min- 
imum all muscular movements, all im- 
pressions on the senses, all appeals to the 
intellect or feelings, and all exertions of 
the will. Probably every inflammation 
admits of being treated to most advan- 
tage when the patient is kept entirely re- 
cumbent ; but at least in every case where 
there is appreciable feverishness, it is es- 
sential that the patient keep his bed, in a 
cool and* well-ventilated apartment, with 
every kind of disturbance excluded, and 
with every available facility for sleep. 

It is necessary that the inflamed part 
be not left in a dependent or constrained 
posture, but be sufficiently raised to favor 
its return of blood ; and that, by appro- 
priate covering, it be kept free from all 
irritative contact. 

Any existing mal-condition of body by 
which inflammation or fever may be ag- 
gravated will of course at the same time 
be attended to. And although purgutive 
medicines ought not to be given as a mat- 
ter of routine, the surgeon will always 
have regard to the state of the bowels, 
and particularly will see that vitiated 
secretions be not retained in them. 

Since the publication of the first edi- 
tion of this work it has been shown with 
regard to a large class of surgical cases — 
the class, namely, where open wounds ex- 
ist or have to be surgically made, that a 
very important principle of antiphlogistic 
treatment, in the sense of preventing in- 
flammation, consists in the careful anti- 
septic management of the part, as spe- 
cially insisted on by Professor Lister, of 
Glasgow 1 [now of London]. The im- 
provement is of the simplest sort. The 
free use of diluted carbolic acid (or any 
equivalent chemical) to the whole interior 
of some unpromising wound, and the 
closing of the wound, so far as circum- 
stances permit, with dressings of the same 
antiseptic ; the dressings, till the wound is 

1 Lancet, and Brit. Med. Journ., 1867. 



healed, only to be removed of necessity, 
and always with the least possible ad- 
mission of air, and the antiseptic to be 
renewed from day to day ; this seems no 
great thing to do : but practically, as those 
who have adopted the system can certify, 
it will often insure the recovery of such 
compound fractures of bone, or such free 
openings of joints, as, without it, might 
fairly be despaired of. And in the opening 
of great abscesses, acute and chronic, the 
advantages of the same system are not 
less conspicuous. [See Amputation, 
Vol. III.] 



2 and 3. To depress the local action, and 
obviate its hurtful consequences. 

All treatment hitherto spoken of is, in 
principle, preventive. The treatment 
next to be discussed — the treatment to 
which recourse must be had when the 
progress of inflammation can no longer 
be prevented by the removal of its de- 
termining cause, is, on the contrary, of 
the nature of an antidote. The cause 
not being removable, we have to counter- 
act its effects : to counteract them pri- 
marily, as consisting in the local excite- 
ment ; to counteract them secondarily, as 
consisting in results which the local ex- 
citement originates. 

In this curative treatment of inflamma- 
tion and its results, the following objects, 
or some of them, are aimed at : — 

By depressors and sedatives, either 
(like cold) outwardly applied to the in- 
flamed part, or (like opium) administered 
to it through the blood, to directly reduce 
its excitement and irritability. 

By stimulants applied to uninflamed 
parts of the body, to create counter-ex- 
citement, which (as regards attractive 
influence on the blood, and perhaps also 
as regards other conditions of existence) 
shall ^ outbalance the excitement of the 
inflamed part ; or by other derivative 
means, of which local bleeding is the 
principal, to attract into collateral chan- 
nels the flow of blood which otherwise 
would feed the inflammation. 

By general depletory measures — of 
which bleeding and purging are the prin- 
cipal — and by withdrawal of food, and by 
use of emetics or nauseants, so to im- 
poverish and weaken the general circula- 
tion that the entire body (including of 
course its inflamed part) shall be brought 
into circumstances of scantier nourish- 
ment, and be freed from vascular tension. 

By febrifuge treatment (not necessarily 
depletive) to relieve the blood from sym- 
pathetic derangement, and render it in 
temperature and constitution as capable 
as it can be of contributing to resolve the 
inflammation. 
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Further, with reference more particu- 
larly to special symptoms or results of the 
inflammatory process, or to special varie- 
ties of inflammation, the practitioner 
may propose to himself one or more of the 
following objects : — 

By cutting into an inflamed part, to 
relieve it from extreme vascular tension ; 
or, by uniform mechanical pressure on an 
inflamed part, or otherwise, to promote 
the emptying of its vessels. 

By cauterizing or intensely irritating 
an inflamed part, to break the continuity 
of its particular morbid process. 

By the use of antiseptics, locally or 
generally, to cleanse the sources, and ob- 
viate the evil results, of putrid infection. 

By surgical operation, where admissi- 
ble, to effect the discharge of collected in- 
flammatory fluids, and the removal of 
gangrenous parts, or of parts rendered 
irreparable and inconvenient, or of parts 
which threaten life. 

By the use of narcotics, to procure the 
discontinuance of extreme pain. 

By the use of specific drugs, to counter- 
act specific dyscrasial states. 

By the use of mercury, to develop such 
a constitutional state as will resist the for- 
mation, or cause the destruction of false 
membranes and adhesions. 

Finally, with respect to parts where 
only the consequences of inflammation 
remain, to excite by stimulants so far as 
deficient, the local actions of defecation 
and repair. 

To no exterior influence is textural 
excitement so directly amenable as to 
changes of temperature. Cold, continu- 
ously applied, is the sedative of every 
vital manifestation. Under its influence, 
rhythmical actions become slow or dull, 
sense and volition slumber, reflex phe- 
nomena cease, common growth and em- 
bryonic development alike stand still, 
injured parts are unable to repair them- 
selves. In theory, then, it may be said 
that continuous cold, locally applied, is 
in direct and essential opposition to the 
causes of inflammation. But in practice 
it is by no means common that cold can 
be thus used as an antiphlogistic. 

Xot only are there many cases of in- 
flammation (internal inflammations, for 
instance) where it is mechanically difficult 
or impossible to apply the agency of cold ; 
not only are there many other cases (ex- 
anthematic inflammations, for instance) 
where, rightly or wrongly, the external 
repressor is deemed dangerous to life ; but, 
further, the principle on which continu- 
ous cold operates is such that, even with 
external traumatic inflammations, some- 
what narroAv limits must be assigned to 
its use. Though clinically it is not al- 
ways easy to fix these limits with preci- 



sion, the guiding thought may probably be 
thus expressed : that, as continuous cold 
is rather an antidote to the causes of in- 
flammation than a remedy for the result- 
ing changes, so, in order to get full ad- 
vantage from its use, we must employ it 
almost from the moment when the causes 
begin to operate. Thus used in cases to 
which it is applicable, cold serves,asitwere, 
to subtract something from the efficiency 
of the exciting causes of inflammation, 
and to regulate, from its very start, the 
momentum of the inflammatory process. 

In conformity with the above princi- 
ples, cold is of great antiphlogistic value 
in the treatment of wounds^ including 
such as are made in surgical operations. 
Here, commencing its employment almost 
from the moment of injury, and thus con- 
tinuously moderating the local tempera- 
ture, we are enabled to restrict textural 
activity within the limits of what is just 
necessary for the adhesive process ; to 
restrict it in degree, so that it does not 
run on to suppuration or gangrene ; to 
restrict it also in extent, so that it does 
not involve more than the immediate 
neighborhood of the injured surface. 

Among cases in which the power of at- 
taining these results has more than com- 
mon importance, may be instanced the 
wounds of large joints, whether made 
by accidental incision, or designed for the 
removal of sjmovial concretions. Under 
an effective use of cold (together, of 
course, with absolute immobilization of 
the limb) many a knee-joint recovers 
without permanent injury from even some 
considerable incision. 

The antiphlogistic use of cold is often 
turned to good account, not curatively in- 
deed, but retardatively, in cases (if not 
too far advanced) of strangulated hernia : 
a first taxis has been unsuccessful •, the 
sac and bowel are beginning to inflame 
and becoming too sensitive for manipula- 
tion ; a second surgeon is sent for to oper- 
ate. Application of cold during the hour 
or two which may elapse before his com- 
ing will not only prevent the development 
of symptoms, but often effect their tempo- 
rary reduction to a point at which the 
taxis may properly be tried again before 
the knife is had recourse to. 

Though it be the fact (as above stated) 
that in many internal inflammations the 
local use of cold is mechanically difficult 
or impossible, yet there are others to which 
it is applied with success. I am told that 
in the great hospitals of Vienna and 
Prague, an ordinary treatment of peri- 
tonitis is treatment by local cold ; and it 
is said by those who have witnessed the 
practice that the results are of the most 
satisfactory description. 

Local cooling for common antiphlogistic 
purposes is well effected by water of the 
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desired temperature. Cloths thus wetted 
are spread over the surface which is to be 
acted on. It is essential to the result that 
these cloths should be kept as nearly as 
possible at their original low temperature, 
either by being continuously dripped upon 
from a reservoir of cold water, or by 
being very frequently changed or re-wet- 
ted by hand. Their surface meanwhile 
should be freely exposed to the air, or, if 
necessarily within bed, should have ample 
space for evaporation seeured to it ; and 
arrangements should be made to prevent 
needless and uncomfortable soaking of 
the patient's bed and clothing. As re- 
gards the temperature of water to be 
employed, it may range, aeeording to the 
exigencies of the ease, from that which 
the average healthy hand feels to be de- 
cidedly eold— say about 45° F. — to the 
lowest above congelation. And the main- 
tenance of this temperature in a bedside 
reservoir of water ean be regulated by 
iee or freezing mixture. Every applica- 
tion whieh the inflamed part recognizes 
as eold is, aeeording to its degree, anti- 
phlogistic ; but, except in cases where very 
rapid action is required, the effieieney of 
the application depends less on extreme 
degrees of eold than on the continuous 
and uniform operation of even a moder- 
ately reducing temperature. Tailing the 
continuous aetion of cold, cold is worse 
than useless. And the too frequent slov- 
enly nursing which lets water-eloths re- 
main for hours unwetted, or swaddles 
them up under other coverings, is fatal to 
this method of treatment. The surgeon 
who wishes to see what can really be effect- 
ed by the continuous application of eold, 
must either bestow a little mechanical in- 
genuity on the construction of a self-acting 
irrigator for his patient, or must seeure 
such scrupulous attendance at the bedside 
as to render interruptions impossible. 
Bladders of pounded iee are sometimes 
employed, instead of wetted cloths, for 
the purpose of local refrigeration ; but the 
cold thus produced is greater than, com- 
monly speaking, is neeessary, and greater 
than ean for long periods be continued. 
Perhaps the best use which ean be made 
of iee is, in eertain eases of intense onset 
of inflammation, to make a first local im- 
pression which minor degrees of cold will 
afterwards maintain. 

Leaving the above passages as they 
stood in the first edition of the work, I 
am glad to be able to mention that since 
1860 our applianees for refrigerating in- 
flamed parts have been mueh improved, 
and the practice of treating inflammation 
by the local use of cold has in consequence 
received very great extension. The im- 
provement has been mainly due to an ad- 
mirable paper by Professor Esmareh of 
Kiel (translated in 1861 by Dr. Montgom- 



ery for the New Sydenham Society) "On 
the Use of Cold in Surgery." This paper, 
besides showing the incomparable surgi- 
cal advantages which in appropriate cases 
can be got by a right use of cold, brought 
into currency the very simple but singu- 
larly convenient contrivance of india-rub- 
ber bags for the local application of ice : 
a contrivance which enables us to make 
effective use of ice with about as little 
inconvenience as would attaeh to the 
employment of a poultice. And having 
myself now for the last eight years habit- 
ually followed Professor Esmarch's im- 
provement in practice, I may confidently 
say that he does not overrate its advan- 
tages ; that applied in certain cases sepa- 
rately, and conjoined in certain other 
cases with the antiseptic management of 
wounds, it very often enables us to get 
successful results where of old we should 
commonly have had failure. 

"Both as regards a first decision to use 
cold in the treatment of a particular ease 
of inflammation, and as regards the time 
when it becomes desirable to discontinue 
this employment of eold, the surgeon may 
wisely eonsult the sensations of his pa- 
tient. While cold gives comfort, it almost 
certainly does good ; while it gives dis- 
comfort, it almost certainly does harm. 

"Whether, besides cold, there be other 
agents which aet as direet depressors of 
textural change, and whieh may on this 
principle be used as antagonists to the 
causes of inflammation, is hitherto very 
imperfectly known. But it seems proba- 
ble that the antiphlogistic aetion of opium 
(and possibly of other nareotics) is some- 
what of the same kind ; and the present 
may therefore be a convenient opportu- 
nity for referring to it. With opium, as 
with cold, our best ehanee of doing good 
is where we ean adopt the treatment 
almost as soon as a cause of inflammation 
begins to operate ; where, for instance, 
after some wound, accidental or operative, 
we can at onee bring our patient under 
the influence of opium, and keep him, as 
long as neeessary, more or less nareotized 
by renewed doses of the drug. This 
method of proceeding is often of signal 
advantage where the peritoneum has been 
injured ; it often constitutes the main 
feature of after-treatment in eases where 
ovarian tumors are removed or Cesarean 
sections performed, and is often of the 
utmost benefit after operations for hernia. 
Its utility under these circumstances is 
no doubt partly due to its indirect influ- 
ence in preventing sueh muscular move- 
ment as might displace or irritate the in- 
jured parts ; for the soporized patient 
does not care to move from one fixed po- 
sition, nor do his bowels care to be per- 
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forming their peristaltic movements. But 
it seems probable that the same tranquil- 
lizing power affects the injured texture 
itself — renders it, so to speak, less per- 
cipient or more tolerant of injury than it 
otherwise would have been, less disposed 
to undergo diffuse excitement, less apt to 
invite increased determination of blood. 

There are other uses of opium only in- 
ferior to that which has been named. 
Where inflammation has received a con- 
siderable check by depletive treatment, 
and further measures of the same kind are 
inadmissible, opium often prevents the 
textural excitement from rekindling. 
Where (as is particularly apt to be the 
case with persons whose constitutions are 
damaged by irregular and exhaustive 
modes of life) inflammation is attended 
rather by nervous irritability than by 
true feverishness and vascular tension, 
here, especially if the inflammation be 
ulcerative or gangrenous, opium, either 
alone or in aid of any specific drug which 
an existing specific cachexia requires, 
may be of indispensable value. 

The practice of treating certain inflam- 
mations by counter-irritant and other 
derivative measures is believed to repre- 
sent the application of a pathological prin- 
ciple. Different parts of the body natu- 
rally exercise a sort of competition with 
each other in their several claims on the 
blood, one part necessarily tending to 
receive less in proportion as other parts 
receive more. Undoubtedly to a certain 
extent this rivalry is exercised through 
the medium of the general circulation ; 
and thus it is that, for instance, any great 
determination of blood to the skin may 
diminish supply to the kidneys. But be- 
sides this antagonism effected through the 
general circulation, there probably are 
antagonisms of a local character ; and 
parts which are respectively supplied by 
different contiguously-rising branches of 
one arterial trunk seem specially able thus 
to antagonize each other. For, assuming 
the flow through an arterial trunk to re- 
main the same, one branch or set of 
branches can only transmit more blood, 
if simultaneously another branch or set of 
branches transmit less ; and we may well 
conceive it to be an important function of 
vaso-motor nerves to provide for the ad- 
justment of this antagonism, by establish- 
ing such inter-arterial sympathies that the 
relative opening of one branch shall de- 
termine the relative closure of another. 
As the claim of each part to receive less 
or more blood is measured by the degree 
in which it is indolent or active, so to 
stimulate a part is the sure way of deter- 
mining blood to it. TJbi stimulus, illuc 
affluxus. And thus by artificially irri- 
tating one part, we may, it is believed, 



divert blood from another. The irritated 
part, attracting blood to itself through 
arteries which open wider to facilitate the 
process, is supposed to become increasedly 
antagonistic to all parts which are in arte- 
rial sympathy with it, including of course 
any inflamed part which is thus circum- 
stanced ; and in proportion as it succeeds 
in diverting blood to itself, the arteries of 
these latter parts are supposed to become 
(relatively speaking) constricted, and the 
parts themselves to be relieved from pres- 
sure of blood. 

Here, then, apparently, is one consid- 
erable channel of influence for counter- 
irritant applications ; that, through inter- 
arterial sympathies which vaso-motor 
nerves maintain, or contribute to main- 
tain, and in some cases through the general 
circulation, they tend to divert blood from 
flowing into the inflamed part. And, so 
far as the local process depends upon vas- 
cular fulness, counter-irritant treatment 
may, under certain qualifications, be ex- 
pected, on this principle, to reduce it. 

But counter-irritants may have a value 
beyond this ; for probably it is not only as 
joint competitors for blood that the sev- 
eral bodily parts influence one another's 
life. Textural excitability perhaps is not 
so exclusively local but that in this re- 
spect also there may be conditions of 
inter-textural balance ; the total excita- 
bility of the body at any given moment 
being perhaps of fixed amount ; so that 
with regard to excitement, just as with 
regard to blood supply, "pZifs" in one or- 
gan would imply '■'■minus''' 1 in another. 
Possibly, too, the nerves during counter- 
irritation may operate in other ways than 
through arterial contractility to modify 
the vital actions of parts which counter- 
irritation is intended to relieve. These 
possibilities deserve to be borne in mind ; 
lest, relying too exclusively on the deriva- 
tive element in counter-irritation, we 
should unduly ignore methods of treat- 
ment which seem to require other princi- 
ples for their explanation. 

Surgical appliances of the class under 
consideration are of three grades of inten- 
sity. The most intense is illustaited when 
by caustic potash, or hot iron, or burning 
moxa, we make a slough of skin ; or when, 
by running a seton under some inches of 
integument, we establish a track of sub- 
cutaneous suppuration ; as is often done 
(and now chiefly in the form of caustic 
issue) in the neighborhood of joints or of 
the spine, where cancellous bone-structure 
is chronically inflamed and carious. A 
second grade is illustrated by the various 
agents which cause vesication, or, if they 
be more sparingly used, desquamation of 
the skin ; as when we apply various 
preparations of cantharides, iodine, or 
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mustard, to the integument of the chest 
with the object of relieving some pulmo- 
nary or cardiac inflammation. A third 
is illustrated (where perhaps the illustra- 
tion is not always looked for) in the action 
of common poultices ; as when, on account 
of a whitlow, we envelop the whole hand 
and wrist in a poultice, and thus solicit 
from the radial and ulnar arteries into the 
collateral circulation a share of the blood 
which before was being so partially dis- 
tributed that every beat of the heart was 
felt as a throb in the finger. 

The more intense forms of counter-irri- 
tant treatment are so painful that it is 
well worth while to be critical as to their 
value. And it deserves more general no- 
tice than it has 3'et received, that some of 
the most accurate clinical observers of the 
day are profoundly sceptical on this sub- 
ject. In various cases of thoracic inflam- 
mation, for instance, where thousands of 
practitioners employ blistering as a mat- 
ter of course, the unsurpassed authority 
of Professor Skoda pronounces such treat- 
ment to be always powerless for good, 
though sometimes powerful for harm. 
And probably a large proportion of treat- 
ment by long-continued setons and issues 
has subsisted, less from any sure knowl- 
edge of its doing good than as a remnant 
of the old belief that morbid humors could 
thus be set running from the body. As- 
suredly the whole subject requires careful 
clinical reconsideration ; towards which, 
in this place, only two suggestions are 
offered. 

In the first place, particularly with re- 
gard to the uses of blistering, there is a 
source of fallacy against which the student 
will do well to guard himself. Not every 
cutaneous inflammation excited for surgi- 
cal purposes is intended to be counter- 
irritant and derivative. There are cases 
(presently to be again adverted to) where 
it acts simply as a further stimulant to 
the part originally inflamed. When, for 
instance, we apply strong blistering fluid 
directly over a knee-joint with chronic 
inflammatory effusion, the action of the 
irritant propagates itself, in lessening 
degrees, through the intervening small 
thickness of parts, and sensibly affects the 
synovial surface ; where frequently at 
first it causes some increase of effusion ; 
and where at any rate the desired removal 
of fluid only begins when the superinduced 
excitement has begun to subside. And 
it is by reason of this action that, with 
regard to superficial parts, blistering, if it 
does not resolve their inflammation, com- 
monly determines them to suppurate ; a 
fact, sometimes illustrated in the treat- 
ment of indolent inguinal buboes, where 
it may happen that blistering is deliber- 
ately used in order to force this alterna- 
tive on the part, and, either by one way 



or the other, to bring the inflammation to 
a close. 

Similarly, we may sometimes be pro- 
ceeding rather too drastically when we 
blister the walls' of the visceral cavities. 
1 have often seen cerebral distress appear 
to be much aggravated by the application 
of a blister to the scalp ; and it has hap- 
pened, in making the post-mortem exam- 
ination of a patient to whose abdomen a 
blister had been applied, to find on the 
inner surface of the abdominal wall a red 
patch (probably of more injected muscular 
substance seen through the peritoneum) 
corresponding to the area of blistered 
skin. 

In the second place, it deserves full 
trial whether every intense and conse- 
quently painful form of counter-irritation 
might not be superseded by the employ- 
ment of other means, less intense, but 
more extensively applied ; whether, for 
instance, ten inches of poultice may not 
I be equivalent to three inches of blister, or 
to one inch of issue. For probably among 
[ the agencies now spoken of there is none 
to which we can look with better-grounded 
confidence than to the diffuse local action 
I of warmth, as supplied by poultices and 
fomentations ; particularly when it can 
be so administered as to affect a surface 
of skin very greatly larger than the quan- 
tity of inflamed texture which we desire 
to relieve. 

In many chronic — probably also in some 
acute — inflammations, especially in those 
which arise from catching cold, or are 
associated with gout or chronic rheuma- 
tism, the excitement of the entire skin by 
baths of hot air or hot vapor is often of 
the most striking and immediate benefit. 
And though in most of these cases the 
result of the exterior heat is probably 
something more than mere blood-deriva- 
tion to the skin, yet not the less on that 
account are they important illustrations 
of counter-stimulant treatment. 

Pending the better settlement of what 
is doubtful in the present subject, there 
are cautions which every one admits to be 
necessary if the counter-irritant treatment 
of inflammation is to succeed according to 
its intention. In proportion, namely, as 
the counter-irritants which we employ 
are of severe local action, we must take 
care — first, that they be not so applied as 
to involve the inflamed part in their direct 
irritant operation ; and, secondly, that 
they be not so applied as to aggravate 
any existing febrile disturbance. 

It remains to be stated that there are 
derivatives which are not counter-stimu- 
lant. The abstraction of a very few 
ounces of blood from the vicinity of an 
inflamed part often gives relief which 
apparently is quite out of proportion to 



112 



INFLAMMATION. 



any effect produced on the general circu- 
lation. And there seems no way of ac- 
counting for this result, unless the action 
be regarded (on the principles already 
suggested) as a derivation of blood effected 
through inter-arterial sympathy. 

Local blood-letting is effected by leeches 
or cupping ;' of which methods each has 
its advantages ; leeches, that they are 
commonly less formidable and admit of 
being more universally applied ; cupping, 
thatj if the abstraction of blood is to be 
large, its quantity can thus be more ex- 
actly regulated. It is also believed that 
cupping exerts its influence through a 
greater thickness of tissue ; and that if 
we wish for instance, to affect the kidneys, 
we can better attain our object by cup- 
ping than by leeching the loins. Small 
local abstractions of blood are proper for 
innumerable cases in which general blood- 
letting (as requiring to be much more 
copious in order to produce the same local 
result) would be wrong or even danger- 
ous. And in cases where recourse is had 
to general blood-letting, sometimes local 
blood-letting is thought desirable as an 
adjunct. 

For the objects of local blood-letting it 
is not necessary that the blood should be 
drawn actually from the part which is 
inflamed : to draw blood from the neigh- 
borhood answers our purpose : and in- 
deed, where it is possible to apply leeches 
directly to an inflamed texture, the results 
are not always as satisfactory as where 
some uninflamed texture intervenes. It 
seems very questionable whether inflam- 
mation of lymphatic glands is ever' bene- 
fited by leeching ; indeed, in some cases 
the evil is undoubtedly aggravated. In 
cases of chronic inflammation, less ad- 
vantage is got by applying, at once and 
for all, any given large number of leeches, 
than by applying fewer leeches several 
times in succession at intervals of two or 
three days ; a method which (in aid of 
other necessary treatment) often seems 
particularly useful with chronic inflam- 
mations of the breast and testicle. 

Finally, in reference to the subject- 
matter of the present section, dry-cup- 
ping ought to be mentioned. By this 
procedure, and others which resemble it, 
we can effect temporary derivations of 
blood, without at the same time depleting 
or counter-irritating our patient. And 
there may be cases for which this un- 
mixed derivatory treatment is more suita- 
ble than local bleeding or blistering. 

Since the publication of the first edi- 
tion of this work it has been alleged by 



1 The practice of opening a branch of the 
temporal artery, with a view to relieve in- 
flammations of the eye, has probably now 
fallen into deserved disuse. 



different practitioners that in certain cases 
of inflammation great results may be ob- 
tained by directly impeding the afflux of 
blood to the part. Professor Campbell of 
New Orleans, who during the American 
civil war was consulting surgeon to a 
great Confederate Hospital, has pub- 
lished, as illustrating this law, several 
cases of gunshot wound of an extremity ; 
where accidentally, because of secondary 
hemorrhage, he was obliged during severe 
inflammations of the limb, to tie the 
main artery, and did so, not on Guthrie's 
plan of dipping into the wound, but on 
Hunter's plan, as though for aneurism ; 
and the Hunterian operation, he says, 
"was chosen with the distinct end in 
view of combating and checking if possi- 
ble the destructive progress, and in some 
the septic tendency of the inflammation. 
In all of these the pain, the swelling, and 
the turgescenee were almost immediately 
relieved, and the most remarkable change 
was soon presented, as seen in the char- 
acter of the discharges." And he main- 
tains "that no hand, wrist, forearm, or 
elbow, no foot, ankle, leg, or knee, should 
ever be amputated for excessive or de- 
structive inflammation — especially those 
cases resulting from traumatic causes, 
without resorting, whenever the state of 
the patient will admit of it, to a previous 
experimental ligation of the artery sup- 
plying the affected region." Professor 
Vanzetti of Padua, who advocates the 
treatment of aneurism by continuous 
digital compression of the artery, has 
recommended the same method for con- 
trolling temporarily the afflux of blood to 
inflamed parts ; and the plan seems to 
have been followed with success in Paris, 
and on a large scale in Prague, as well as 
in his own hands. In England, for the 
same end, and with satisfactory results, 
Mr. Moore, of the Middlesex Hospital, in 
one case used compression, and Mr. 
Maunder, of the London Hospital, ap- 
plied a ligature, to the artery. 1 

Depletory treatment includes the 
oldest and many of the most familiar 
antiphlogistic measures — blood-letting, 
purging, vomiting, and starving. 

Blood-letting, almost beyond any cura- 
tive agent, has had strange vicissitudes 
of repute ; sometimes judged to be the 
one cure for inflammation, sometimes 
regarded as the deadliest aggravator of 
what is dangerous in the disease. Reason- 
able observers of this discord have be- 
lieved that it must be more apparent 
than real ; that the inflammation spoken 

1 See New Sydenham Society's Biennial 
Retrospect of Medicine and Surgery for 1867-8, 
pp. 284 et seq. 
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of at one time as cured by bleeding can- 
not but be different from the inflamma- 
tion spoken of at another time as rendered 
fatal by bleeding. And especially Sir T. 
Watson (always as candid towards the 
opinions of others as he is enlightened 
and thoughtful in his own) has strongly 
stated his belief that " there are waves of 
time through which the sthenic and as- 
thenic characters of disease prevail in 
succession." Probably this is the fact. 
But also it is certain that differences 
of opinion as to the good or harm of 
bleeding in inflammation have not, by 
any means exclusively, been differences 
between one time and another ; for con- 
temporaries, living under the same sky, 
and practising in the same year on the 
same disease, have waged controversy on 
the subject ; and not infrequently it has 
seemed probable that medical juries, in- 
questing any given dead patient, would 
divide in equal numbers whether much 
bleeding or little bleeding had killed the 
man. "Neither to exclude bleeding, nor 
to bleed in excess of the present necessity 
— so to bleed as to secure the advantages 
of the remedy and to avoid its disadvan- 
tages," here, says Sir T. Watson, is " the 
accredited practice and the precept of all 
teachers." To estimate that "present 
necessity" is the art of the skilled prac- 
titioner, treating each case according to 
its own particular claims ; an art which 
cannot be learnt except at the bedside of 
the sick, and towards which, in the pre- 
sent place, only some general suggestions 
can be offered. 

It is scarcely necessary to say that local 
nutritive changes are powerfully affected 
by loss of blood from the general circula- 
tion. Occasionally it happens, during 
some process of repair, that a large acci- 
dental hemorrhage occurs — as, for in- 
stance, from a stump which, having at 
first been sloughy, has cleansed itself and 
is healing by granulation at the time when 
its main artery gives way ; and in any 
such case we are able to observe how 
thoroughly the local action is arrested, 
how the granulations shrink, and how for 
some days (if the patient survive) the 
stump looks almost as though it did. not 
belong to a living body. But because 
this kind of depletion can so suddenly 
stop the actions of repair, it does not 
therefore follow that it can with equal 
facility stop all that we wish to stop in 
any given inflammatory process ; or that 
blood-letting is an antiphlogistic in that 
unconditional sense which is implied in 
some arguments respecting it. 1 The no- 

1 " Blood is the material by which the in- 
creased action of the part is maintained. In 
the figiirative language, which the obviously 
increased heat has suggested, we may say that 
VOL. I.— 8 



tion, that "if we could completely com- 
mand the supply of blood to a part, the 
increased action might be effectually con- 
trolled or arrested," cannot even in specu- 
lation be admitted without some reserve. 
The prudent practitioner will incline to 
remember John Hunter's terse statement 
of the meaning of all local determinations 
of blood — "Action creates the necessity 
for support, and supplies it ;" and regard- 
ing inflammatory hyperaemia as but the 
symptom and legitimate consequence of 
an existing textural excitement, he will 
doubt as to the expediency of striking 
with much abruptness at the continuity 
of this natural dependence. For if the 
entire circulatory S3'stem could gradually 
be drained of its contents, would not the 
inflamed part of the body be last of all to 
become bloodless ? would it not to the 
last remain relatively congested ? would 
it not be more prone than other parts to 
fall into gangrene from anremia ? 

Practically, all impartial observers seem 
now to agree that, while on the one hand 
there are inflammations which bleeding 
can relieve, yet on the other hand there 
are inflammations which every act of 
depletion, instead of diminishing, will in- 
crease. And the obvious inference from 
this fact is one which certainly pathology 
would sanction, that the therapeutical 
value of blood-letting does not so much 
consist in its directly controlling inflam- 
matory excitement, as in its controlling 
some condition which may or may not be 
concomitant. 

The condition wdiich in this point of 
view deserves especial notice is that state 
of the circulatory system which (often 
spoken of by the name of "vascular ten- 
sion") is characterized by a hard pulse. 
It has already been suggested, as. part of 
the arrangement by which an inflamed 
part is able to attract so much blood to 
itself, that, in proportion as arteries going 
to the focus of inflammation dilate them- 
selves, collateral arteries become more or 
less constricted. When inflammation of 
any magnitude occurs in strong and other- 
wise healthy subjects, this sympathetic 
phenomenon diffuses itself widely over 
the body ; the arteries generally (in con- 
trast with those of the inflamed part) 
getting, by contraction of their circular 
fibres, into a more or less rigid state of 
reduced calibre : a state during which 
the heart's action (being of not less than 
normal force) gives tojthe arterial pulse 
its morbid quality of hardness. This 
quality of hardness in the general arterial 

it is the fuel by which the fire is kept up. If 
we could completely command the supply of 
blood, the increased action might be effec- 
tually controlled or arrested." — Lawrence on 
Diseases of the Eye, 1S44, p. IS2. 
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pulse is therefore, according to its differ- 
ent degrees, n standard for estimating the 
pressure which an inflamed part sustains 
from the heart's action, and the extent to 
which that pressure may he aggravating 
the local disorder. Further, it is a symp- 
tom which is directly controlled by bleed- 
ing, and which probably never has con- 
siderable development except in cases 
where bleeding can be borne without in- 
jury. Generally speaking, then, it seems 
that any inflammation accompanied by 
hardness of pulse is likely to be relieved 
b} the abstraction of so much blood as 
shall remove this sign of vascular tension ; 
that bleeding (or some equivalent mea- 
sure) becomes necessary in proportion as 
such an inflammation affects important 
organs or causes urgent distress ;' and 
that, employed on these principles, as 
distinguished from that of attempting to 
exsanguinate and starve the inflamed 
part, blood-letting is an important re- 
source in the treatment of severe inflam- 
mations. 

Always before having recourse to bleed- 
ing we must remember that its effects will 
be more than momentary. Blood cannot 
renew itself off-hand ; and, while it re- 
mains scanty, all actions of repair are en- 
feebled. Therefore, in proportion as the 
patient's illness is likely to be protracted 
and exhaustive, the surgeon will be chary 
of bleeding for any inflammation which 
he can affect by less long-acting remedies. 
Especially he will hesitate to bleed for 
inflammations which depend on dyscra- 
sial states, and, above all, for those which 
depend on the infection of morbid poisons. 
jSIor of course will he lightly bleed for 
inflammations, even though severe, if they 
be of comparatively unimportant organs. 
Moreover, it is not conceivable that bleed- 
ing can ever be wanted where ulceration 
or gangrene is in progress. And the de- 
lirium of inflammatory fever is in itself 
no reason for bleeding. 

Purgatives arc in this country very 
largely (perhaps somewhat extravagantty) 
used in the treatment of surgical inflam- 
mations. Proportionately to the fluid 
discharges occasioned by them, they act, 
like blood-letting, in relief of vascular 
tension ; and often perhaps all the more 
so, because, besides reducing the volume 
of the circulation, they may act (for in- 
stance, with regard to encephalitis) in a 

1 The peculiarities of the pulmonary circu- 
lation render the lung, when its substance is 
inflamed, more apt than other organs to be 
embarrassed by fulness of the circulation ; 
and in cases of traumatic pleuro-pneumonia, 
a given amount of hardness of piilse may be 
rendered nmch more significant by the pres- 
ence of considerable dyspnoea. 



somewhat counter-irritant and derivative 
way. But this is not the total of their 
antiphlogistic action. For, since the 
purged bowels discharge albumen as well 
as water, the blood is to some extent im- 
poverished by purging. And further, 
since the intestinal surface is a great 
emunctory for some effete matters, purg- 
ing (as will presently again be mentioned) 
has an important place among febrifuge 
remedies. It is not at present possible to 
assign a relative value to these different 
elements in the antiphlogistic action of 
purgative medicines ; but provisionally 
we know that purging, in its compound 
influence, is effective against many in- 
flammations. A sufficient dose of some 
mercurial, followed after some six hours 
or more by our old-fashioned "black 
dose," is a convenient way of getting an 
antiphlogistic result. And in cases where 
almost continuous bowel-action is desir- 
able (as for instance, often in cases of 
encephalitis after injury) this kind of 
proceeding may be repeated on many 
successive or alternate days. In the few 
instances where sudden drastic purging 
is desired, croton oil (which needs not 
exclude mercury) may be had recourse 
to. And there are other cases, though 
probably not where purging is meant for 
a depletive remedy, where the patient re- 
quires more cordial treatment, and the 
compound tincture of rhubarb is eligible. 

With respect to starvation as a part of 
depletive treatment, but little needs be 
said. Active depletion on the one hand, 
and supply of nourishment on the other, 
are influences in mutual opposition ; and, 
in proportion as depletive measures are 
thought necessary, food must for the time 
be thought superfluous. And thus in all 
grave cases of inflammation the patient 
instinctively settles the thing for himself : 
incapable of taking a morsel of food at 
any time when he is properly being bled ; 
and, at the utmost, not capable of hunger 
at any time when he is properly being 
depleted by purging. Therefore in this 
respect the surgeon has little more to do 
than to warn the patient's friends against 
injudiciously pressing him to take food. 
In cases where the fullest effects of deple- 
tion are desired, there is no reason why 
the patient's drink should exceed the in- 
nutritiveness of pure water. 

The antiphlogistic action of certain 
emetic and nauseant drugs appears in part 
very much to resemble the action of blood- 
letting. Under the action of full doses 
of antimony, for instance, the pulse, till 
vomiting occurs, becomes progressively 
quicker and feebler, till sometimes it is 
scarcely perceptible ; it then almost in- 
stantly changes its character, becoming 
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fuller and much less rapid, but retaining 
a marked quality of softness ; and during 
this state, in which any pre-existing vas- 
cular tension is for the time effectually 
removed, there is greatly increased ac- 
tion of the skin, increased secretion of 
urine, and increased discharge from the 
bowels. 1 If the inflammation with which 
we are dealing is one on a very small 
scale but with very marked painfulness 
(as, for instance, that which occasions 
common ear-ache), we find that it is now, 
perhaps permanently, relieved ; that in 
the great vascular relaxation which has 
taken place, the little local hyperemia 
has ceased to exist. And in more consid- 
erable inflammations, the relief, if less 
complete, is often not less striking. More- 
over, by renewed small doses of the drug 
(which now probably will not produce 
vomiting) the relaxed state of the arterial 
system can be maintained, and inflamed 
parts can thus be continuously kept with 
all the advantages of lessened vascular 
tension. Besides these advantages rela- 
tive to the distribution of blood, there 
probably are other ways in which anti- 
mony serves to reduce acute inflamma- 
tion, and some of these will hereafter be 
referred to. The student who wishes 
fully to appreciate what can be done 
by this method of treatment should ob- 
serve it in medical as well as in surgical 
cases ; and perhaps especially he should 
observe it in cases of pneumonia, since it 
was here that fifty years ago the Italian 
contro-stimolanti first established its great 
antiphlogistic virtues. But many ordi- 
nary surgical cases will suffice to show him 
its power ; severe cases of acute orchitis, 
for instance, where the symptoms com- 
monly yield with great rapidity to mod- 
erate antimonial treatment. Antimonj', 
like bleeding, is distinctively applicable to 
such inflammations as are acute, com- 
mencing, accompanied with vascular ten- 
sion, and occurring in unenfeebled sub- 
jects. 

Some of the properties of antimony are 
equally possessed by ipecacuanha, and at 
the onset of many inflammations, espe- 
cially when we are dealing with children, 
an emetic of ipecacuanha is often a very 
convenient way of making a general im- 
pression on the vascular system. But as re- 
gards any ulterior use of the drug, there is 
no evidence that ipecacuanha possesses the 
antiphlogistic powers of antimony ; while 
on the other hand it has this disadvantage, 
that after-doses are less easily borne with- 
out producing renewed vomiting. 

Although inflammatory fever be but 
a symptom and consequence of the local 

1 Comp. Ackermann, quoted by Clarus in 
Heilniittellehre. 



disease, it does not therefore follow that 
the blood is entirely passive in the pro- 
cess. For the blood, not less than the 
tissues, contains declining material ; and 
we may well conceive it to be the case 
that this material or some part of it gets 
infected by the inflaming tissue, or gets 
thrown into change by the greater heat of 
its menstruum, and, it" so, contributes, 
both in respect of temperature and in 
respect of excrctable products, to the 
signs of general febrility. If this be the 
case, the inflammatory fever would be 
capable of reacting injuriously on the in- 
flamed part, and would on this account 
require treatment. But, even if it be not 
the case, there are other reasonable 
grounds for believing that febrifuge 
treatment may be serviceable ; since 
probably the circulating blood, in propor- 
tion as its febrile temperature is reduced 
and its effete ingredients are eliminated, 
becomes more and more capable of con- 
tributing (by equalization of effect) to re- 
duce the local heat and to absorb the 
waste-products of inflammation. 

As regards our known means of febri- 
fuge treatment, it must first be noticed 
that all depletive measures tend to reduce 
the temperature of the blood. During in- 
anition, there is a progressive lowering of 
temperature ; and it is by means of this 
cooling (as Chossat's classical experi- 
ments have shown) that starvation at last 
produces unconsciousness and death. 
Marshall Hall's researches on the effects 
of blood-letting have shown, that during 
slow exsanguination of the body there is 
the same decline of temperature. 

To some extent the temperature of the 
blood can be reduced by other than de- 
pletive treatment. Digitalis, for instance, 
under man}' conditions of disease, will, 
by lowering the pulse, reduce the heat of 
the body •, but it seems certain 1 that where 
active inflammation exists, the pulse-re- 
tarding action of digitalis is by no means 
easily or uniformly obtained ; and the use 
of the drug in large doses requires so 
much watchfulness that, under this limi- 
tation, little recourse can be had to it. 

Effectually and universally the tempe- 
rature of the blood can be reduced by 
exposing the surface of the body to cold 
air or cold water. The former influence 
is made useful in cases of febrility, when 
we order the sick-room to be kept cool, 
and the patient (unless we are treating 
him with diaphoretics) to be but slightly 

1 See Clarus's Heilniittellehre, edit. 1860, 
pp. 597, 603. And compare Spielraann, Des 
Modifications de la Temperature animate dans 
les Maladies f6briles aigues et chroniques. 
Strasburg, 1856. 



116 



INFLAMMATION. 



covered with clothing. The latter influ- 
ence is available in the form of baths or : 
effusions ; respecting the febrifuge value 
of which in surgical practice, it is hitherto, 
from the absence of sufficient data, not 
possible to speak with confidence. It is 
of course evident that, with many surgi- 
cal fevers, there would be local conditions 
which might render it practically impos- 
sible (even if, on other grounds, it were 
desirable) to immerse the patient in a 
bath, or to affuse his entire body with 
water. But the student, while mindful 
of this probable restriction in respect of 
surgical cases, ought to be informed of the 
veiy decided febrifuge powers which, ab- 
stractly speaking, belong to the method 
of treatment. Especial by it deserves no- 
tice that prolonged immersion in water 
which commonly would not be called 
cold, even in water as warm as 95° P., 
may be made the means of reducing fe- 
brile temperature. 1 

A remaining important object of febri- 
fuge treatment is, as far as possible, to 
promote the due excretion of those waste- 
products which in part probably arise 
within the febrile blood, and in part ac- 
crue to it from the disorganization of the 
inflamed textures. The tendency of these 
products, as they become eliminable, is 
chiefly to the intestinal canal and to the 
kidneys, and their final discharge from 
the body can be assisted in the one direc- 
tion by laxative medicines (which need not 
be of the more depletive kind) and in the 
other direction by diluent drinks. That 
more latent part of the eliminative pro- 
cess which is prior to the act of excretion 
can also, it appears, be aided by treat- 
ment : icater, which the febrile patient so 
thirsts for, is itself an effectual mover of 
those chemical changes which eventuate 
in excretion ; and alkalies, which from 
time immemorial have enjoyed a febrifuge 
reputation, are, in the same respect, per- 
haps the most useful adjuncts which the 
pharmacopoeia can supply. The unlim- 



1 This is well shown in one of the cases 
which Dr. Armitage (in his instructive little 
volume on Hydropathy in Acute Disease) de- 
scribes as having been treated by him under 
Professor Traube in the Charite Hospital of 
Berlin. A female typhus patient, having a 
temperature of 105° F., being put into a hath 
at 95° F., and kept in it for fifty-seven min- 
utes, lost during this time nearly 2° F. of 
temperature. So many writings on the pres- 
ent subject have come from inexpert persons 
and quacks, that it is satisfactory to be able 
to refer to Dr. Armitage's observations as to 
those of an accomplished and accurate physi- 
cian. The wet-sheet packing of the German 
water-curers, in the form in which they 
recommend it during febrile conditions of the 
system, appears to act as a cool bath. 



ited allowance of soda-water or potash- 
water is a method of treatment which the 
febrile patient commonly finds in the 
highest degree agreeable, and which pro- 
bably does as much as can usefully be 
done to facilitate the chemical clearing of 
his blood. In some cases of infla mina- 
tory fever-=-perhaps especially in cases 
of erysipelas— it seems that ammonia has 
particular advantages, as it is said also to 
have in the treatment of eruptive fevers. 
It may be given either alone or together 
with the fixed alkalies. 1 

Both mercury and antimony belong to 
the class of medicines which simultane- 
ously increase several discharges from the 
body, and which (it is hence presumed) 
promote declensive change in the blood 
and tissues. They too, in small repeated 
doses, are often used to fulfil a mere feb- 
rifuge intention ; but unless there be spe- 
cial reasons for employing drugs which 
also are depletive and depressing, they 
probably, for the present purpose, are not 
preferable to alkalies. 

The eases are but few where an inflamed 
part, not containing pus or sloughs, is cut 
into for the mere relief of vasmlar tension. 
In case of severe purulent ophthalmia it 
used to be deemed good to incise the 
swollen conjunctiva ; 2 and in some cases 
of throat-inflammation, it w r as advised to 
scarify the surface of the tonsils and soft 
palate ; but these expedients are of very 
doubtful advantage. If inflammation of 
the skin and subcutaneous texture be dif- 
fusing itself widely and rapidly from a 
first focus of intenser action, where still 
the inflammation runs high, here, even 
though as yet there be no pus or slough, 
a free incision of the most inflamed part 
often seems to relieve the remainder, and 
perhaps sometimes averts what otherwise 
would be a considerable destruction of 
tissue. 

Pressure, which has often been recom- 
mended, and often very injuriously tried 
in the treatment of sundry acute inflam- 
mations, is probably now used only in one 
such case — namely, in that of orchitis ; 
where perhaps it may be, that the quan- 
tity of serous effusion which the tunica 
vaginalis contains renders surgical pres- 
sure more tolerable, because more uniform, 
than we can elsewhere render it. In 
common cases of gonorrhceaL orchitis a 
patient who cannot or will not keep his 
bed may move about with comparative 
impunity (especialty when a first good 
impression has been made by other trcat- 

1 See Mr. Witt's interesting pamphlet on 
the Use of Ammonia in Scarlet Fever. 

2 See Tyrrell on the "Treatment of Acute 
Purulent Ophthalmia," Med.-Chir. Transact, 
vol. xsi. 
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ment) if the swelling be firmly and quite 
evenly compressed by an application of 
adhesive strapping. In chronic inflam- 
mations, treatment by pressure is more 
extensively applicable : not only in those 
where (as in chronic ulcers of the lower 
extremity) it antagonizes the mechanical 
causes of the complaint ; but likewise in 
others (such as chronic inflammation of 
lymph-glands, and most especially chronic 
inflammation of the breast) in which the 
disease is not mechanically caused. In the 
latter class of cases pressure exerts con- 
siderable influence in procuring the re- 
moval of morbid tumefaction : an influ- 
ence which doubtless is not exclusively 
due to its power of relieving the blood- 
vessels. 

There are certain cases of inflammation 
— cases which at present do not admit of 
being well explained, where, irrespect- 
ively of any known cause, the process 
goes on by a sort of local habit, as though 
the morbid action of to-day were a cause 
for the morbid action of to-morrow. And, 
with reference to many of such cases, we 
practically know that to interrupt the pro- 
cess is to cure it. The slight chronic 
inflammation which occasions ordinary 
hydrocele of the tunica vaginalis is with- 
out known cause, and resists common 
measures of treatment : the sac may be 
tapped a hundred times, and a hundred 
times it will fill again ; but let the tap- 
ping on any occasion be combined with 
such an injection of iodine as shall cause 
an access of acute (non-suppurative) in- 
flammation, and it will generally be found, 
on the subsidence of this attack, that the 
hydrocele is permanently cured. In an- 
alogous affections of synovial membranes, 
the same principle of treatment is suc- 
cessfully acted on ; and even more strik- 
ingly in some cases of irritable ulceration, 
we find the. great advantage of thus 
" changing the action of the part.'''' Years 
ago, when beginning surgical practice, I 
saw this fact illustrated in a way which 
many times since it has been useful to me 
to remember. A young man, of generally 
weak health, had all one side of his neck 
affected with very painful ulceration — not 
deep, but extensive and irregularly spread- 
ing ; during some months all sorts of tonic 
and contra-scrofulous treatment had been 
unsuccessfully tried, and latterly, on ac- 
count of the patient's continued suffering 
and broken rest, it had been requisite to 
give opium freely ; when at last, after so 
much fruitless treatment, it occurred to 
me that perhaps caustic might do good, 
and the whole large irregularly ulcerated 
area was in consequence carefully sponged 
over with a strong solution of nitrate of 
silver ; from which moment (so soon as 
the smart of the operation had passed 



away) no more pain was experienced, 
ulceration was entirely at an end, and 
without further treatment the surface 
forthwith proceeded, like aivy common 
healing sore, to complete and permanent 
cicatrization. If due care be taken to 
discriminate cases to which this principle 
of treatment may properly be applied, 
results not less striking than that just 
quoted may often be seen to follow its 
adoption : for instance, the most painful 
paronychial ulceration may often be cured, 
as though with a specific, if the strong 
iodine-paint be once thoroughly applied 
to its surface. 

"Where the inflamed part is the seat of 
a putrefactive process (as, of course, is 
the case wherever gangrene is present) 
the use of chlorinous wuslies—oi*, perhaps 
better, where practicable, the abundant 
application of powdered vegetable charcoal 
— is to be recommended ; and this, not 
only for deodorizing purposes, but also 
with a view to reduce as far as possible 
the entrance of putrid matter into the 
patient's circulation. Where this putrid 
infection is occurring (and probably its 
occurrence in connection with inflamma- 
tion is not altogether confined to cases 
where there is gangrene in mass), the re- 
sulting diarrhoea seems specifically con- 
trollable by creasote, internally given. 

In treating particular cases of inflam- 
mation, it often becomes of o-reat impor- 
tance to prevent those evils which may 
accrue, as it were secondarily from the 
process : evils, that is to sa} - , which de- 
pend on products and results of inflamma- 
tion. 

Look, for instance, at this common 
case : A patient has some, perhaps incon- 
siderable, lumbo-vertebral disease, which 
occasions an abscess to form in front of 
his spine; this abscess having no ready 
outward way to empty itself, goes on from 
day to day slowly getting larger by addi- 
tion to its contents, extends within the 
sheath of the psoas muscle on one side, or 
perhaps on both sides, of the body, and 
occupies more and more space till pres- 
ently it reaches the inner side of the 
thigh ; still restrained by fascia? which it 
can only slowly traverse, it grows larger 
and tighter within the belly, and branches 
in whatever direction offers least impedi- 
ment to its increase ; so that the patient, 
whose primary disease affected perhaps 
not a cubic inch of bone, has sot, as a 
secondary result, an abscess reaching from 
loins almost to mid-thigh ; and when at 
length this abscess bursts or is opened, 
there at once begins over the whole wall 
of its enormous cavity a greatly-excited 
process of suppuration, under which .the 



118 



INFLAMMATION. 



patient rapidly becomes hectic, and oftener 
dies than recovers. There are evident 
anatomical reasons why, in the case de- 
scribed, the surgeon can do comparatively 
little to prevent the dangerous accumula- 
tion ; but in innumerable other cases, 
where similar secondary mischief tends 
to arise, it is almost entirely under con- 
trol. For, except where pus is out of 
reach because of important intervening 
viscera, an incision can at once render 
accumulation impossible ; and it is one 
of the most imperative rules of sound sur- 
gery never to let any reachable abscess 
enlarge for want of this simple proceed- 
ing. Especially this rule claims to be 
well recognized in the management of 
articular inflammations. For there was 
an old surgical superstition that, because 
wounds of healthy joints are dangerous 
accidents, therefore abscesses of joints 
must be specially dangerous to open ; and 
even now sometimes a surgeon can be 
found who, with this stupid fear, will let 
the pus of an articular abscess increase 
and spread till it disorganizes a limb, 
rather than use his knife to give it a 
timely escape. 

With respect to the removal of parts 
which inflammation has killed, or rendered 
unpreservable., only a few general remarks 
are here necessary. Dead soft parts are 
dealt with by nature so inimitably well, 
that the surgeon during this natural pro- 
cess has, as a rule, nothing further to do 
than to take precautions (already adverted 
to) against putrid infection, and to see 
that subcutaneous or deeper sloughs are 
not retained or made noxious by the want 
of sufficient outward opening. With dead 
bone the case is different ; for, though the 
living bone becomes discontinuous from 
the dead as completely as any living soft 
part from its slough, yet the bony seques- 
trum, sometimes "held by overlying tex- 
tures, sometimes locked within its capsule 
or cylinder of callus, almost invariably 
requires surgical assistance for its re- 
moval. And this assistance has to be 
given with due regard to two considera- 
tions : first, that it cannot be effectual till 
the natural discontinuation is complete — 
a period which varies from less than three 
weeks in the case of small superficial se- 
questra, to perhaps more than two months 
where the entire thickness of a shaft has 
to divide itself across ; and, secondly, that, 
when this period has arrived, the seques- 
trum (since it is a continuing cause of in- 
flammation) ought without delay to be 
removed. 

Also, when an inflamed extremity be- 
comes in its whole thickness gangrenous, 
bone and soft parts together, surgery 
must in most instances be the agent of 
its separation ; and here, even more than 



in the last-mentioned case, the moment 
for surgical interference requires to be 
judiciously chosen. In reference to this 
choice, the only general principle which 
can he here stated (and it is one which 
transfers the discussion to future pages 
of the present work), is, that, in order to 
amputate with success for gangrene re- 
sulting from inflammation, we must wait 
till the inflammation have ceased to be a 
spreading process— wait, till nothing more 
of it be left than that which the gan- 
grenous tissues maintain in their own 
immediate vicinity. Indeed, not only 
where inflammation is gangrenous, but 
commonly with the results of local injury 
or disease, in proportion as advancing in- 
flammation and inflammatory fever are 
present, amputation is likely to bring 
worse evils than it can remove. And 
with every inflammation which suggests 
a necessity to amputate, the same princi- 
ple applies as that which is recognized 
with inflammatory gangrenes : to wait till 
nature have arrested the process, and have 
circumscribed its results by her own line 
of demarcation. 

Long -continued exhaustive suppura- 
tion, and perhaps in some very few cases 
the mere pain and irritativeness of an 
intractable chronic inflammation, are 
other conditions which (for instance, 
where joints are affected) may oblige the 
surgeon to excise or amputate. But the 
rules which are appropriate to these 
cases, as well as the rules which relate to 
the treatment of parts rendered useless 
and inconvenient by inflammation, are of 
too special a kind to be considered in 
the present essay. 

The pain of inflamed parts is very often 
sufficiently considerable to require that 
special means should be taken for its relief. 
And often under such circumstances, un- 
less in the individual case there be reasons 
against it, opium, or other like treatment, 
must be had recourse to. But before 
concluding that this is necessary (espe- 
cially where severe pain outlasts or out- 
measures the apparent intensity of an 
inflammation) the surgeon will carefully 
consider whether, instead of thus palliat- 
ing the patient's pain, he cannot in other 
ways more effectually remove it. Some 
of the worst pains depend on the presence 
of pus : a patient, who perhaps for years 
has been racked with pain in one or other 
end of his tibia to an extent that no nar- 
cotics could render tolerable, is instantly 
and permanently relieved by the trephine, 
which lets out, it may be, not a teaspoon- 
ful of confined pus from within the bone ; 
and in innumerable suppurations of soft 
parts (breasts, joints, tonsils, lymph- 
glands, even cellular membrane) all which 
is severest in the pain depends upon the 
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pressure of pus, and may be ended with 
the stroke of a bistoury. Other extreme 
pains have other removable causes : the 
pain of simple subarticular caries, so 
severe while the joint is let move, becomes 
tolerable under the proper use- of the 
splint ; and in the frequent case where 
subarticular caries is kept up by the con- 
stant irritation of some small sequestrum 
of bone, its terrible pain will cease if this 
sequestrum be withdrawn. And there 
are other eases where some atrocious pain, 
together with the inflammation which it 
characterizes, can be treated (as our next 
section will show) by drugs more effectual 
than opium. 

Inflammatory pain is often relieved by 
the moist warmth of poultices and fomen- 
tations. The diffuse derivative action 
thus exerted is, no doubt, often the im- 
mediate cause of the relief. In some cases, 
especially in those of superficial phlegmo- 
noid inflammation, the relaxative influ- 
ence which moist warmth exerts on the 
contractile tissue of the skin may have 
more to do with the results. 

Poultices and fomentations at higher 
degrees of temperature — indeed as hot as 
the patient can bear them — are used by 
some practitioners in order to accelerate 
the formation and discharge of pus. And 
there can be no doubt that the stimulus 
of heat thus applied may produce the pro- 
posed effects — may quicken the actions 
which give pus, and may expedite the 
ulcerative changes which allow an abscess 
to empty itself. But in both respects the 
method of treatment is objectionable ; for, 
on the one hand, if pus have not formed, 
its formation ought, if possible, to be pre- 
vented ; and, on the other hand, if pus 
have formed, the course is infinitely bet- 
ter that at once we discharge it by in- 
cision, than that, during the slow action 
of poultices, we allow the abscess painfully 
to become perhaps many times larger than 
it needs have been. 1 

There are kinds of inflammation which 
have their specific antidotes. The perios- 
titis and rupial phageda3na of tertiary 
syphilis cease when iodide of potassium 
begins to act. The paroxysm of gout is 
relieved by colehicum. Many chronic 
skin-inflammations are more or less ame- 
nable to arsenic. Others are tractable 
by pitch. Sometimes a fibrous inflamma- 

1 It is a venerable practice which the writer 
ventures to condemn. More than two thou- 
sand years ago, Aristotle seems to have been 
puzzled by the therapeutics of poulticing. 
Why is it (he asks) that one man ripens in- 
flammation with heat, while another man re- 
solves it with cold ? hk rt Taj avrat; ^Xsy^as-iaj 
ci asv \vyvni% vyiafywrm, ol Ji BtpfAalvwrs; Triirrovftv; 
Probleniat. 45. 



tion (perhaps especially sclero-iritis) will 
abruptly yield to a few doses of turpen- 
tine. Mercurial inflammation of the mouth 
is cured by chlorate of potash. For some 
chronic rheumatisms, sulphur seems to 
be a cure. The inflammations of secon- 
dary syphilis are subdued by mercury. 
Occasionally, but not often, an inflamma- 
tion called scrofulous will suddenly begin 
to go when cod-liver oil is given. To 
some cases of inflammation, alcoholic 
stimulants are a benefit ; to others, the 
tonic influence of quinine. Malarious 
neuralgia (but how far this is inflamma- 
tory may be questioned) is stopped by the 
drugs which cure common ague ; and other 
eases, more or less satisfactory, might 
be adduced to the same general effect. 

It would be impossible here to discuss 
at any length either the circumstances 
under which these several specific agen- 
cies may be employed, or the intimate 
nature of their respective operations on 
the body. As regards the former set of 
questions, the writer can only refer to 
treatises on the several specific diseases 
which he has named ; and as regards the 
latter set of questions, he will only ven- 
ture on one general remark. Wherever 
we oppose inflammation by means which, 
comparatively speaking, are intelligible 
to us, our agencies are those which de- 
press common textural excitement ; henee 
in the obscurer cases now referred to, 
where textural excitement yields to reme- 
dies of a different description — to remedies 
which are non-depressive or even stimu- 
lant in their kind (as, for instance, where 
psoriasis yields to arsenic, or iritis to 
Chios turpentine) — it seems reasonable to 
infer that the action of the remedy is not 
primarily on the inflammation itself, but 
rather on those hitherto not analyzed 
conditions of dyscrasia or ferment wherein 
the inflammation has its cause. 

And this argument suggests that here 
may be the most convenient place to men- 
tion how great an influence is exerted on 
some d3'scrasial states by the treatment, 
or part of the treatment, which is popu- 
larly known as the " imter-cure. " Much 
bequacked though this subject has been, 
the student ought to be aware that, ac- 
cording to the testimony of very compe- 
tent observers, the water-eure is, for good 
or bad, an active method of treatment ; 
which, if practised during health, causes 
the body to undergo considerable chemi- 
cal changes ; and which, if medically ap- 
plied, is capable of great!}' aggravating or 
greatly amending different morbid condi- 
tions. It is deelared to be highly effective 
against some of the chronic and recurrent 
inflammations just adverted to — especially 
against gout and rheumatism, and against 
those skin-diseases and those so-called 
"congestions" of liver and mucous mem- 
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bra nes which depend on the same dyscra- 
sise, or on kindred constitutional states. 
Keverting to what in a former section was 
argued with regard to the pathology of 
gout and some allied disorders, we cannot 
be surprised that certain measures of 
water-treatment should enjoy a reputa- 
tion for curing them. For assuredly our 
first practical step from those pathological 
considerations would be to inquire after 
means whereby defective textural waste can 
he accelerated ; and probably such means 
are presented in their simplest and most 
manageable form in some of the appliances 
of the water-cure. With increased water- 
drinking there is increased discharge of 
solids in the urine. Bocker, experiment- 
ing on himself during two successive 
weeks, with different allowances of water, 
found that while he was drinking daily 
about five pints of water, the solids of his 
urine were nearly 10 per cent, more than 
when he drank only about two pints of 
water ; the urea being increased by fully 
a twelfth part, the chlorides by nearly a 
third, and the sulphates and phosphates 
less considerably. Again, as regards the 
external appliances : Dr. Lehmann, of 
Eolandseck, says that after a cold sitz-bath 
lasting a quarter of an hour (during which 
about a fifth of the entire surface of the 
skin is reduced as much as 12° F. in tem- 
perature) the urea and uric acid are both, 
for the time, greatly increased— a result 
which he attributes to greater aeration 
of the blood, consequent on the respiration 
being accelerated, while the pulse is ren- 
dered less frequent ; and he estimates 
that 67^ grains of carbon must be oxi- 
dized to repair the loss of temperature 
which the bath occasions. The protracted 
sudorific packings are said to produce a 
more considerable waste of tissue than 
any other of the measures employed. 
Persons who have given most attention 
to these methods of treatment affirm that 
during their action,' in cases to which 
they "are suitable, the healthy nutrition 
of the body is promoted, in proportion as 
refuse-materials are actively disengaged. 
They insist upon this as an essential dis- 
tinction between water-treatment, and 
treatment by mercury or other elimina- 
tive drugs. 

Purgative preparations of mercury have 
already been mentioned as capable of con- 
tributing to the depletive treatment of in- 
flammation. But other antiphlogistic 
merits are claimed for mercury : and al- 
though the validity of these claims is 
hitherto far from being settled, there is 
much consent of authority in favor of at 
least one part of them: viz., that the 
constitutional action of mercury opposes the 
organizing efforts of inflammation; and 
that, accordingly, if the drug be given 



in such sufficient excessive quantities 
as to produce a certain amount of mer- 
curial cachexia, inflammation will be 
prevented from leaving behind it those 
adhesions and false membranes which, 
when left, are often permanent injuries 
to health. 

It is scarcely possible at present to 
speak with certainty on this alleged ac- 
tion of mercury. Perhaps some who de- 
fend it have too easily taken it for granted 
that what they see of it in syphilitic iritis 
(where the existing morbid poison is spe- 
cifically subject to mercury) must be com- 
mon to it under all circumstances. Per- 
haps, too, some have not sufficiently 
discriminated between the organizing ac- 
tions of inflammation and the mere lam- 
inar concretion of fibrin — have not suffi- 
ciently made sure that what has seemed 
to be the disintegration of nascent tissue 
has not been mere dissolution and removal 
of clot. Perhaps, moreover, many who 
speak very confidently on the power of 
mercury to cause the removal of inflam- 
matory effusions are not aware of the 
great efforts which unassisted nature 
makes for this purpose ; efforts, so great 
and so successful, that some of the first 
living physicians, even in dealing with 
pleuritic and pericardiac effusions, trust 
almost entirely to the natural process, 
and busy themselves with little more than 
repairing the patient's general health. 

On the other hand, in such glimmering 
light as pathology can throw on the sub- 
ject, it does not seem impossible that 
mercury may act in the manner described. 
That its common primary action is to pre- 
vent or unsettle some chemical combina- 
tion within the body — sonie combination 
which stands in close antecedence to more 
than one special secretion — has been 
taken, almost by common consent, as the 
hypothesis whereby to account for its 
power of stimulating simultaneously many 
different secreting organs. And it is no 
great enlargement of this hypothesis to 
believe that the drug, with prolonged 
use, can extend' its disintegrative action 
from lower to higher organic combinations 
• — from material which is nearest excre- 
tion to material which forms part of 
structure. Contemporary experience for- 
tunately does not give us on this point 
such crucial experiments as were made 
by the salivators of fifty years back ; but 
tradition says, that, in patients whose 
mercurialism was measured bythepotfnl, 
granulating surfaces used often to change 
their action to sloughing, broken hones 
would be withheld from repairing them- 
selves, and even united fractures would 
sometimes re-dissever their union. For 
these reasons one hesitates to deny that 
mercury can disorganize even the com- 
pletest texture which adhesive inflam- 
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mation leaves behind it. But it seems 
little likely that any fully organized new 
tissue can be thus changed, except under 
an amount of cachexia which would 
equally endanger the vitality of other 
tissues ; and there certainly is not room 
to suppose that mercurialism, in its com- 
mon antiphlogistic use, borders so very 
closely on poisoning. Accordingly, if 
mercurial cachexia in its lesser degrees, 
and independently of the purging which 
may attend it, has a real eii'ect on inflam- 
matory products, this effect probably re- 
lates only to such products as are not 
organized", and perhaps is nothing more 
than the giving of some special assistance 
to the dissolution and removal of fibrin. 
How far it is desirable, for the sake of 
this, or any proved or believed advantage, 
to have recourse to mercurialism .as a part 
of common antiphlogistic treatment, is a 
practical question on which there are 
wide differences of opinion. For myself, 

I may confess, that, for many past years 
in my treatment of inflammation (except- 
ing, of course, certain syphilitic inflam- 
mations) I have never had recourse to 
mercurialism. I had previously got to 
regard its influence as often the very re- 
verse of febrifuge ;' and my utmost use 
of mercury in inflammation has long been 
only to give it in single purgative doses. 
But it would be unjust to form an esti- 
mate of the value of mercury from an 
exclusively surgical practice ; and the fol- 
lowing paragraphs from Sir T. Watson 's ad- 
mirable Lectures on the Practice of Physic, 
besides showing that in this different field 
of practice, opinions, entitled to the high- 
est respect, are expressed in favor of the 
drug, may also serve to teach on the best 
authority how such opinions are practi- 
cally carried into effect. "Next to blood- 
letting, as a remedy, and of vastly superior 
value upon the whole to purgation, in 
serious inflammationa of various kinds, 
is mercury. This mineral is really a very 
powerful agent in controlling inflamma- 
tion ; especially acute, phlegmonous, ad- 
hesive inflammation, such as glues parts 
together, and spoils the texture of organs" 
. . . "and if we, in our turn, could 
always bridle and limit the influence of 
mercury itself, it would be a still more 

1 An observation made by Dr. Spielmann 
(op. cit. p. 22) seems, in this respect, to be 
of considerable interest: "Lorsqne dans le 
cours d'une maladie aigue contre laquelle on 
a employe la mercnre, il snrvient nne stoma- 
tite mercurielle, la temperature snbit nn ac- 
croissement notable. De 39 a 4(P die est 
portee a 41 a 420. Cette elevation anormale 
persiste aussi longtemps que la stomatite. 

II faut done se garder d'attribuer l'elevation 
de la temperature ou la recrudescence de la 
fievre a une exacerbation de la maladie primi- 
tive." 



valuable resource.' 1 . . . "In com- 
mon adhesive inflammation, whether of 
the serous or the areolar tissues, when- 
ever, in fact, you have reason to suppose 
that coagulable lymph is effused, or about 
to be effused, and mischief is likely to 
result from its presence, then you may 
expect benefit from the proper adminis- 
tration of mercury ; as an auxiliary, how- 
ever, to blood-letting, when blood-letting 
is indicated — not as a substitute for it. 
On the other hand, mercury is likely to 
be hurtful in those forms of disease where 
the morbid action approximates to its 
own action ; in cases of erysipelatous 
inflammation having a disposition to 
gangrene ; in scrofulous diseases, in in- 
flammatory complaints attended with 
general debility, and an irritable condi- 
tion of the nervous system, or a manifest 
tendency to take on a low and typhus- 
like character. When Ave have to con- 
tend with acute inflammation, and desire 
to prevent or arrest the deposition of 
coagulable lymph, our object is, after 
such bleeding as may have been proper, 
to bring the system as speedily as possi- 
ble under the specific influence of mer- 
cury." . . . " AVe know that the 
whole system has been brought under the 
specific influence of mercury as soon as 
its effects become even slightly percepti- 
ble in the gums and in the breath of 
the patient ; and in adults we cannot 
be sure of it before. The gums grow 
red and spongy ; the patient complains 
that his gums are sore ; and that he has 
a metallic taste, a taste like that of cop- 
per, in his mouth. At the same time, 
an unpleasant and very peculiar fetor, 
easily recognized again when it has been 
once perceived, is smelt in his breath. 
These symptoms are enough ; you need 
not in general look for any more decided 
affection of the mouth, such as ulceration 
of the gums, swelling of the glands be- 
neath, the jaw and of the tongue, and a 
profuse flow of saliva" . . . "all that 
is requisite is that the gums should be- 
come distinctly tender, and that the mer- 
curial fetor should be unequivocally mani- 
fest, and that these symptoms should be 
kept up for a certain time. Now this is 
best effected, usually, by giving some form 
of mercury in equal and repeated doses, 
by the mouth. For urgent cases calomel 
is the best form in which it can be admin- 
istered : two or three grains given every 
four or six hours will generally suffice to 
touch the gums in the course of thirt}--six 
or fort} r -eight hours. If it act as a purga- 
tive, its specific effect upon the whole 
system will be postponed by that circum- 
stance ; and it then becomes expedient to 
combine with it just so much opium as 
will prevent its passing off by the bowels. 
A quarter of a grain of opium with two 
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grains of calomel — or a third of a grain 
of opium with three or four grains of 
calomel — will generally be sufficient to 
restrain the purgative operation of the 
latter. When a speedier effect is desira- 
ble we give larger doses ; such as live or 
ten grains every three, or even every two, 
hours ; or we combine mercurial inunc- 
tion with the exhibition of calomel by the 
mouth. It is impossible to lay down any 
precise rule that will fit all eases. Blue 
pill, or else the hydrargyrum cum ereta, 
may, in certain cases, be preferable to 
calomel ; but they must be given in 
greater quantity. " . . . "This mode 
of administering mercury, so as to affect 
the system at large, is eminently useful 
in many instances of acute phlegmonous 
inflammation, after bleeding has been 
curried as far as the circumstances of the 
case may warrant. I repeat that it must 
not be allowed to supersede blood-letting, 
when that remedy would of itself be eli- 
gible. Previous bleeding renders the 
body more readily susceptible of the in- 
fluence of mercury ; and the operation of 
the mercury comes in aid of the salutaiy 
effect of the abstraction of blood. The 
two remedies accomplish by their joint 
power what neither of them might be 
able to accomplish singly." . . . "Mer- 
cury is of great service in many cases of 
chronic inflammation ; and I may repeat 
here the observation I formerly made 
when speaking of blood-letting — that the 
treatment must keep pace, as it were, 
with the disease. When textures have 
beeu slowly altered by a gradual deposi- 
tion of coagulable lymph, we should gain 
little or nothing by suddenly or speedily 
salivating our patient. The lymph, if it 
can be dispersed at all, must be gradually 
taken up again ; and mercury, given with 
the view of promoting its absorption, 
must be slowly and gradually introduced 
into the system, and its specific influence, 
when at length it is felt, must be sustained 
for a considerable length of time. You 
must not expect any good, but the con- 
trary, from the exhibition of mercury in 
scrofulous inflammations ; and where the 
scrofulous diathesis is well marked, you 
should be cautious in giving mercury at 
any time. But I am certain that many 
men are too scrupulous in this respect ; 
and that, through over- tenderness of your 
patient's constitution, you may risk his 
life, by withholding mercury because he 
shows tokens of scrofula. You may re- 
collect my stating that scrofulous persons 
are not exempt from attacks of common 
inflammation ; and in some such eases 
the possible aggravation of their general 
ill-health, by mercury, is not to be put in 
competition with the immediate clanger 
from the local inflammation. I have 
again and again seen scrofulous patients 



benefited by moderate salivation ; which, 
if it proved injurious at all to their gene- 
ral condition, was certainly less injurious 
than the unchecked local complaint would 
have been." 

The only further remarks which I think 
it necessary to make on the present sub- 
ject, though they are founded mainly on 
the use of mercury in S3^philis, are also of 
important bearing on any proposed use of 
it in inflammations : first, that in cases 
of obstinate resistance to mercurialism, 
the resistance will often give way, if an- 
timony during a day or two be also admin- 
istered to the patient — a half-grain dose 
of tartar-emetic to begin with, and after- 
wards a few quarter-grain doses at eight- 
hour intervals ; next, that long-continued 
mercurialism not only does not need to be 
assisted 'by other lowering measures, but 
almost always requires to be combined 
with generous diet, and not infrequently 
is attended with better results if the pa- 
tient be treated simultaneously with doses 
of iron or quinine. 

The effects of mercury on the mouth 
sometimes greatly exceed the intentions 
of the administrator ; and it may there- 
fore be convenient here to mention that 

i for this action on the mouth chlorate of 

I potash appears to be an antidote. Infor- 
mation on this subject, derived by M. 

j Alfred Fournier 1 from the practice of M. 

! Bicord, entirety confirms the statements 
previously made by Herpin and others. 

I xlnd, so far as my own trials of it have 
gone, I can speak to the same effect. 

The convalescence of apart from inflam- 
mation — the process by which, when in- 
flammation has begun to decline, the 
texture regains its old conformation and 
reverts to its old habits of life, is one in 
which nature, eommonhy speaking, acts 
without solicitation from art. Subsidence 
of excitement having once commenced, 
gradually but spontaneously the normal 
order of things appears again ; the ulcer- 
ated substance, so far as it admits of rep- 
aration, is repaired by a continuous pro- 
cess of growth ; the inflammatory effusion, 
so far as it has not become permanent 
tissue, is re-absorbed ; the dilated blood- 
vessels return to their former dimensions. 
And while these actions of recovery move 
on in their due course, the best that we can 
do is to refrain from interfering with them. 

1 Lemons sur le Chancre, professees par le 
Br. Ricord, redigees et publiees par Alfred 
Fournier : append, no. xii. The doses of 
chlorate of potash given were commonly ninety 
grains during the day; and it is very ex- 
pressly stated, that, while the inflammation 
of the month is thus effectually cured, the 
therapeutical influence of the mercury is in 
no degree diminished. 
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But sometimes the process hangs fire : 
the ulcer, though no longer inflaming, yet 
does not actively repair itself ; the gran- 
ulations, though up to the skin-level, do 
not cover themselves with cuticle ; the 
serous or fibrinous effusion, though free 
from pus, does not get removed ; the mu- 
cous membrane, though scarcely over- 
sensitive, does not stay~its defiuxiou ; the 
bloodvessels, though local hyperemia be 
no longer demanded by local excitement, 
remain of augmented calibre. And under 
these circumstances we may do good by 
interference. 

In a large proportion of such cases the 
defect of local action subsists through no 
fault of the part, but through some incom- 
petency of the general system. Inordi- 
nate severity of the recent inflammation 
and fever, or over-vigorous depressive 
treatment, or previous unwholesome in- 
fluences, or constitutional peculiarity, 
may have set the body into a state unfa- 
vorable for convalescence. The blood 
may be not nutritive enough for the pur- 
poses of reconstruction, or the nerve- 
power may be too reduced for the recovery 
of vascular tone. And under any such 
circumstances our best mode of assisting 
the local recovery is, to amend the gene- 
ral health in respect of whatever defect we 
discover there ; perhaps by more animal 
food, perhaps by more alcoholic stimu- 
lants, perhaps by removal to country air, 
perhaps by quinine, perhaps by iron ; dur- 
ing which treatment (particularly where 
the object is to recover local vascular 
tone) it may sometimes be desirable also, 
but with much caution, to use direct sti- 
mulants to the inactive part. 

But sometimes it happens that local 
recovery is languid, in cases where the 
general health either has shown no defect 
or has apparently been relieved from any 
which existed. And it is especially in 
these cases that local stimulating treatment 
may be of essential service. Direct means 
for this end are very various, and of 
course require to be chosen with special 
reference to the part on which they are 
to act. Thus, where an ulcer or a super- 
ficial mucous membrane is concerned, we 
have recourse to the occasional touch of 
some chemical stimulant (of nitrate of 
silver or sulphate of copper, for instance, 
either solid or in strong solution, or of 
iodine paint), or to the continuous appli- 
cation of similar substances in extremely 
weak solution. Where skin-covered solids 
are to be treated, we try the occasional 
employment of the cold douche, or of fric- 
tion or electricity, or the continual main- 
tenance of pressure. Where serous or 
synovial sacs are to be dealt with, we use 
such vesicants of strong irritants, as, 
when applied to the covering skin, will 
extend their stimulation to the deeper 



texture. And, among the cases referred 
to, there are some where the local treat- 
ment is often of very marked advantage ; 
as those cases of serous and synovial 
dropsy, and those cases of indolent infil- 
tration of glands, where blistering can 
most properly be used ; and those of 
chronic vascular congestion for which the 
douche is more specially suitable. 

It will be observed that some of the 
agencies here mentioned have already 
been referred to, as occasionally useful in 
other circumstances ; namely, not when 
all inflammatory excitement has passed 
away, but even, under peculiar condi- 
tions, during a certain amount of chronic 
-excitement ; and for the immediate pur- 
pose of converting that chronic excite- 
ment into transient acute inflammation. 
Those objects are professedly different 
from the object here under discussion ; 
but it is not always easy to separate the 
two classes of cases, which here for con- 
venience have been distinguished ; nor 
can it confidently be said that the respec- 
tive methods of treatment differ, except 
in degree, from each other. 

It also deserves notice that there are 
textures, which, if after inflammation 
they require to be stimulated in their 
actions of repair, may have specific stimu- 
lants conveyed to them through the blood. 
Habitually, in the treatment of pulmon- 
ary and urinary catarrhs, the affected 
mucous membrane is in this way stimu- 
lated by some resinous or balsamic drug 
taken into the stomach ; and occasionally, 
in well-selected cases and with extreme 
caution, the spinal cord may be thus 
affected by strychnine. It scarcely needs 
to be said that, in every case where ques- 
tion arises of stimulating an important 
organ which has been inflamed, full re- 
gard must be had to the danger that 
undue local action may thus again be ex- 
cited. More than ordinary care must be 
used^ both as to the local admissibility of 
stimulation, and as to the particular sti- 
mulus which may most fitly be employed ; 
and in proportion as the case is critical, 
the practitioner will scrupulously consider 
whether the desired end can be attained 
by means less liable to mischance. 



B. CAUTIONS AS TO THE APPLI- 
CATION OP ANTIPHLOGISTIC 
TKEATMENT. 

In discussing hitherto the various means 
by which inflammation may be treated, 
the writer (in accordance with the inten- 
tion of the present essay) has of necessity 
done so in very general terms. Also he 
has rather sought to show what indica- 
tions those several means are capable of 
fulfilling, and on what principles they ac- 
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cordingly must be used, than pretended 
to arrange all possible cases of inflamma- 
tion under different heads with an appro- 
priate system of treatment for each. A 
more detailed exposition of the subject, 
and a more clinical method of considering 
it, have alike been thought unsuitable to 
the present occasion. Perhaps therefore 
it may be well to remind the student that 
general principles will be valueless to him 
for practical work unless they be applied 
with thorough attention to detail. Prac- 
tically to recognize what distinctive treat- 
ment is wanted in each individual case, 
and practically to estimate with what 
quantity of such treatment the want can 
sufficiently be met, these, the hourly re- 
curring problems of practice, can only be 
solved b} r the man who minutely studies 
the case which- is before him, and intelli- 
gently compares it with other like and 
unlike cases previously also studied with 
minuteness. No more than the galvanic 
battery can produce its results without the 
wires which complete its circle, can the 
great truths of pathology and therapeu- 
tics conduce to the successful treatment 
of individual cases of disease, except 
through the medium of observant, discri- 
minative, skilled application. Fully to 
exhibit the art of this application is the 
business of the clinical teacher, and his 
function cannot be imitated with success 
in any printed system of surgery. More- 
over, as regards the treatment of inflam- 
mation, whatsoever is distinctive in the 
requirements of different organs when 
they are inflamed, and whatsoever is dis- 
tinctive in the requirements of different 
varieties of inflammation, will be dis- 
cussed in special succeeding articles, and 
are therefore no part of the present wri- 
ter's subject. Accordingly, I will attempt 
nothing further, before closing this sec- 
tion of my essay, than to conve} r some few 
cautions (still of a general nature, though 
from a more bedside point of view than 
I have yet taken) as to the spirit in 
which antiphlogistic treatment must be 
applied ; not pretending to direct the stu- 
dent as to the circumstantial treatment of 
individual cases, but rather seeking to 
deter him from too hasty conclusions as 
to the facility of treating inflammation 
from the basis of general formulae. 

Inflammation, seen at its onset, com- 
mencing violently, exciting general vas- 
cular sympathy, and affecting some impor- 
tant part in a person otherwise sound and 
vigorous, may, in the absence of qualify- 
ing circumstances, be regarded as the 
type of cases for which lowering treat- 
ment is appropriate. Where the enumer- 
ated conditions are reversed, or in certain 
respects qualified by other conditions, 
such treatment ceases to be admissible. 



In proportion as the patient's age, mode 
of life, previous or present disease, or 
other circumstances, render him pecu- 
liarly liable to depression, general bleed- 
ing, antimony, and vigorous purging fall 
from our list of applicable means"; giving 
place (even though the inflammation be 
acute and important) to local agencies, 
repressive or derivative, and to moderate 
febrifuge treatment. In proportion as the 
inflammation is no longer commencing — 
still more where it has become chronic, 
or has established suppuration, lowering 
measures are sure to be hurtful. Where 
the inflammation is in its kind ulcerative or 
gangrenous, lowering treatment is almost 
absolutely contra-indicated. Where the in- 
flammation depends on any specific dyscra- 
sia, lowering treatment can scarcely ever 
be advantageous, nor perhaps generally 
can be harmless. Where the inflamma- 
tion is produced by a morbid poison, very 
moderate febrifuge treatment is commonly 
the utmost that can be adopted. 

Moreover, the amount of lowering treat- 
ment which the general system can with 
impunity bear, is not the only measure 
of the vigor with which such treatment 
ought to be employed. There are circum- 
stances — especially those of mechanical 
and chemical injury— under which a cer- 
tain quantity of inflammation is quite 
inevitable ; and where to treat the inflam- 
mation without remembering the magni- 
tude of its cause would be a fatal error of 
practice. When, for instance, with a 
given smash of limb, Ave determine not to 
amputate, but to rely on the reparative 
powers of the patient, we know that the 
comminuted bone, the torn integuments, 
the pounded muscle, can only recover by 
passing through a series of changes which 
begin with acute inflammation ; that to 
prevent inflammation (were it possible) 
would be only to retard repair ; and that 
our sole business with the inflammation 
is to moderate whatever excess it may 
have beyond that which we recognize as 
directly accounted for by the lesion. So 
again, when we operate for the extraction 
of cataract, we do not expect that the 
cornea, which we have cut in half its cir- 
cumference, will remain, like the cornea 
of a dead body, without signs of having 
experienced injury ; we know that the 
line of incision, and the ministerial blood- 
vessels of the conjunctiva, will presently 
get an aspect very different from that of 
health ; but if, with bleeding and anti- 
mony, we could cause these phenomena 
not to develop themselves we should 
but hinder the process of healing which 
they essentially indicate. And it deserves 
very particular notice, that where, in con- 
sequence of injury, the inflammatory phe- 
nomena tend to more than ordinary local 
diffusion, or involve more than ordinary 
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destruction of tissue, this excess of local 
irritability is not amenable to treatment 
of a generally depressing kind. 

Further, if is important to recognize 
that inflammation, even of considerable 
activity, may coexist with states of weak- 
ness and exhaustion which require to be 
treated on a system the very reverse of 
depressive. Often (as has been explained 
in discussing the causes of inflammation) 
defective nourishment of the body reduces 
various textures to a state in which, with 
little or no discoverable exterior cause, 
they begin to inflame, and continue ulcer- 
ating, sloughing, or suppurating, till gen- 
erous diet restores the proper richness of 
the blood. Practice among the poorer 
classes of society is constantly showing us 
inflammations of this kind, veiled under a 
great variety of names, but as essentially 
starvation-phenomena as were those mem- 
orable ulcers of the cornea which Magen- 
die produced in dogs by depriving them 
of nitrogenous diet. And although resi- 
dence in the foul atmosphere of over- 
crowded and ill-cleansed tenements, irri- 
tation from bodily dirt and vermin, and 
exposure to cold, to violence, or to infec- 
tion, are influences which, in the cases 
referred to, may primarily or secondarily 
modify the starvation-phenomena, and 
render necessary some adjuvant measures 
of treatment, an indispensable condition 
of recovery is that food be liberally sup- 
plied. Also during the repair of severe 
wounds, accidental or surgical, it often 
happens (even with persons of apparent 
health, though commonly where there is 
marked feebleness of pulse) that first a 
stand-still of the reparative process, and 
then some re-ulceration of the granulated 
part, give evidence of a relatively insuffi- 
cient diet ; and that, in order to prevent 
the wound from converting itself into an 
irritable sore, we must give more food, or 
perhaps especially more wine, or beer, or 
brandy, to our patient. And it is not 
only in obvious dependence on defective 
diet, or during the repair of exhaustive 
injuries, that we find this kind of necessity 
arising. For inflammation also associates 
itself (particularly in the form of irritable 
ulcer, and of subacute mucous catarrh) 
with states of depression which especially 
belong to urban life, with its impure at- 
mosphere, with its over-work and anxiety, 
with its absence of beautiful objects, with 
its dulness of physical being. As regards 
the textural conditions which under "these 
circumstances develop or'maintaininflam- 
mation, nothing definite is known ; but it 
may well be, that they are in close affinity 
to those of defective nutrition ; and prac- 
tically we see that the inflammation yields 
to tonic and stimulant treatment. Qui- 
nine is here often of very marked advan- 
. tage. 



It has already been said that the in- 
flammations which are symptomatic of 
morbid poisons scarcely ever require more 
than the most moderate antiphlogistic 
treatment. Often they do not require 
more than the gentlest local treatment of 
this description ; and in a large propor- 
tion of instances they require (or, more 
correctly speaking, the, general state of 
the patient requires) that stimulants 
should be more or less liberally given. 
Not to dwell on such inflammations as lie 
outside the limit of surgical practice — such 
inflammations as those which occur in 
scarlatina, in typhoid fever, and in typhus 
— we ma} r here more properly refer to the 
facts of erysipelas ; in which disease it 
scarcely ever happens but that from an 
early period we arc aware of imperfect 
vigor, often of considerable debility, some- 
times of alarming exhaustion, in our pa- 
tient ; whose stomach, moreover, is com- 
monly intolerant of solid food, and whose 
chance of living through the inevitable 
duration of his fever is then altogether 
dependent on the use of alcoholic stimu- 
lants. The very dangerous infection 
which is produced by inoculation with 
some cadaveric matters (apparently with 
certain inflammatory products at early 
periods after death) has close affinity to 
erysipelas ; and a careful perusal of the 
published fatal cases of this disease leads 
the reader to suspect that an injudicious 
employment of depressing treatment must 
often greatly have conduced to render re- 
covery impossible.' The subacute inflam- 
mations which arise from constitutional 
syphilis (especially those which involve 
ulceration) invariably become worse un- 
der lowering treatment ; and where mer- 
curial courses are employed in dealing 
with these inflammations, it becomes of 
paramount importance that the patient 
should have a generous diet, and some- 
times that he should further be protected 
by tbeeoncurrent use of quinine or of iron. 

Between cases which urgently require 
lowering treatment and cases which ur- 
gently require tonic and stimulant treat- 
ment, there are, of course, innumerable 
gradations. And the student must not 
suppose that the one line of treatment is 
the necessary alternative to the other. 
We may not bleed or antimoniaiize our 
patient, and yet not give him brandy or 
quinine. In an immense majority of 
cases neither course is necessary ; the in- 
flammation not justifying the first, nor 
concurrent debilitj' the second ; so that, 
as regards these alternatives, nature may 
be left to her own unassisted working. 
For here, as everywhere else, over-doctor- 
ing is an evil. Strong measures are not 

1 See the late Mr. Travera's Inquiry con- 
cerning Constitutional Irritation. 
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for trifling purposes ; nor ought treatment 
at all to be used, except where treatment 
is necessary. In medicine, as in ordinary 
life, it is tlie great test of common sense 
that a man seeks, and it is the great re- 
ward of observant experience that he 
learns, to make his means proportionate to 
]iis ends. The over-doing of treatment, 
in comparison with the results which are 
to be attained, is an evil especially to be 
guarded against by those who begin the- 
rapeutics as an application of general 
principles, and it is therefore here par- 
ticularly adverted to; and moderation, as 
needs hardly be said, is all the more neces- 
sary in cases where possibly the line of 
treatment may be wrongly chosen. 

Most of all, before proceeding, to the 
adoption of measures which depress the 
general health, the surgeon should have a 
very definite notion of the object which 
he means to accomplish, and should be 
sure that this object (if he can attain it) 
is worth the sacrifice. Even for the cer- 
tainty of conquering some relatively un- 
important local ailment, he would not 
hastily resolve to submit the sufferer to 
months of painful or enfeebling treatment. 
Still less will he be disposed to try such 
an experiment, even with his patient's 
sight or hearing at stake, when he knows 
(as, in respect of chronic inflammation 
and results of inflammation, he well may 
know) that almost inevitably it will be a 
failure. And as the case becomes more 
important to life, more and more he will 
remember that lowering treatment, if un- 
necessary, is dangerous. For every in- 



flammatory fever, in proportion to its 
intensity and duration, is necessarily fol- 
lowed by exhaustion ; and every inflam- 
mation, in proportion to its magnitude, 
depends on vital power for convalescence ; 
and he who, without reference to these 
facts, needlessly depletes and lowers his 
patient even during the height of inflam- 
mation, much more he who does so during 
secondary conditions of the disease, will 
often contribute to render exhaustion 
deadly, or textural repair impossible. 

Nor is it only depressive treatment 
which may be overdone. Indeed, of late 
years, fashion has set in the other direc- 
tion ; and perhaps not a little harm has 
come from misapplied alcoholization of 
the sick. True, that the cases in which 
life is saved even during inflammation by 
the judicious use of alcoholic stimulants 
are infinitely more numerous than those 
where it is saved by bleeding ; and that 
the use of such stimulants, in certain cases 
of inflammation with debility, is among 
the most important resources of medicine. 
But the student must learn not to abuse 
this great medicinal agent ; not to pre- 
scribe it, as a thing of routine, in all cases 
of inflammation bearing a certain name ; 
but always to give or withhold, and (if 
giving; always to proportion it, according 
to the special requirements of the indi- 
vidual case. For there may be death in 
the practices of van Dunk as well as un- 
der the prescriptions of Sangrado. And 
medical advice will be but a sham if the 
treatment which it directs is to be indis- 
criminate. 



ON HECTIC AND TRAUMATIC FEVER, 

AND 

ON THE TKEATMENT OF CASES AFTEK OPEKATION. 
By John Croft, Esq. 1 



Hectic Fever. 

Derivation and Definition. — The word 
" hectic" owes its origin to the Greek 
adjective £xzix6$, formed by the addition 
of the termination -ixoe, to the verbal 
adjective ixi6$ derived from e^w. The 
substantive Flfo, derived from ?£», is com- 
monly translated " habit ;" but it ex- 
presses rather a permanent or abiding 



state ; lx-tixb$. therefore, denotes some- 
thing habitual, or rather something con- 
nected with a permanent or abiding state. 
Thus "hectic" in conjunction with the 
word " fever," serves to designate a per- 
manent or abiding state of fever. 

1 This article has been, upon careful re- 
vision by Dr. William Hunt, found to need 
no addition or correction. 
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Any enduring local disease, which pro- 
vokes an habitual state of febrility, or 
causes greater expense of the nutritious 
elements of the blood than can be main- 
tained by the system, will give rise to the 
heetic state. The condition of the sys- 
tem produced by the sapping influence of 
profuse protracted suppuration is the 
most illustrative, and the one most fre- 
quently seen by surgeons. It is far from 
being the only cause ; but so commonly 
is the state the result of suppuration, that 
by some it is frequently denominated the 
"suppurative fever." 

Symptoms. — The first symptoms of hee- 
tic creep upon the patient insidiously. 
He begins to lose flesh. The pulse be- 
comes variable in frequency and force, 
quickening on the least exertion or emo- 
tion. The skin is dry during the day, 
and towards evening it becomes drier and 
hotter ; and the patient complains some- 
times, but in my experience very rarely, 
of the subjective sensation of chilliness. 
The face becomes a little flushed, and the 
palms of the hands and soles of the feet 
feel dry and burning. If the patient falls 
asleep in this, state, when he awakes he 
finds that he has been sweating, and the 
latter is out of all proportion to the pre- 
vious chilliness and dry heat. He is able 
to sleep tolerably well during the night, 
and in the morning there is some remis- 
sion of the symptoms. His appetite is 
but little altered, and in the intervals be- 
tween the exacerbations the tongue re- 
mains clean, indeed morbidly red and clean 
and smooth. In this early stage there is 
generally a tendency to constipation of 
the bowels, and in the intervals between 
the sweatings the urine remains clear, 
though not abundant. In the second de- 
gree, the emaciation is more noticeable. 
The evening exacerbations and the morn- 
ing remissions are more than ever char- 
acteristic of the state of the system. The 
pulse daily loses power, and increases in 
frequency. The tongue is smooth and 
glazed and morbidly clean. At the same 
time the patient is anxious for food, and 
often takes it with a relish. He sleeps 
tolerably well during the night, though 
the apprehension of the profuse sweat- 
ings may make him dread falling asleep. 
At this stage the bowels are often loose, 
and the urine becomes scanty, and de- 
posits on cooling. In the evening there 
is exacerbation of the symptoms," during 
which the skin becomes hot and dry, the 
pulse quickens, and the temperature of 
the blood runs up as in the first stage 
of an ague, but the sufferer rarely com- 
plains of the subjective sensation of 
chilliness. During the night the tempe- 
rature slowly declines, and towards early 
morning, when the sufferer, perhaps, 
has fallen asleep, a most profuse sweat 



bedews the skin and drenches his clothes. 
It is out of all proportion to the previous 
febrility and chilliness. 1 Whilst the tem- 
perature is rising through what is called 
the cold stage, the patient complains, in 
well-marked cases, of the burning sensa- 
tion in the palms of his hands and soles 
of his feet, and the cheeks exhibit the florid 
circumscribed suffusion which is called 
the "hectic flush." After the sweatings 
the urine will be found to contain in- 
creased quantities of urea, chloride of 
sodium, sulphuric acid and water. The 
chills and sweats of different degrees may 
occur more than once in the twenty-four 
hours, but more particularly occur in the 
evening towards five o'clock. Meanwhile 
the patient's intellect remains quite un- 
impaired ; indeed, sometimes the mind 
seems preternaturally clear and ealm. 
In the third degree we find the patient 
suffering from the combined influence of 
the local disease and the colliquative 
effect of the exhaustive sweatings. The 
pulse becomes more and more feeble and 
rapid. The tongue, though it remains 
moist in the absence of febrility, becomes 
sore and covered with aphthous spots. 
The appetite begins to fail, and to be 
capricious. The skin, in the intervals be- 
tween the sweats, is dry and harsh from 
branny scales. (Edematous swelling ap- 
pears about the ankles and feet. The 
motions are frequently loose, and, as dis- 
solution is approached, are passed in- 
voluntarily. The urine is more scanty 
and high-colored and offensive. Chills 
and sweats succeed each other as before, 
but at shorter intervals ; and the sweat- 
ings are so profuse and exhausting as to 
be called colliquative. Still the nervous 
system remains exempt from participation 
in the general wreek. The mind is per- 
fectly clear, and in the intervals between 
the paroxysms the sufferer obtains a tol- 
erable amount of sleep. The emaciation 
proceeds to an extreme degree, and prob- 
ably bed-sores are added to the list of 
deleterious agents. Finally, the patient 
becomes unable to take nourishment of 



1 The thermographs, Nos. 7, 8, 9, pages 
135, 136, 137, are good examples of hectic. 
Each shows continued or renewed febrility. 
In each the evening elevations and morning 
remissions were subject to many interrup- 
tions, the causes of which were not always 
quite obvious. For the most part the irregu- 
larity was connected with either obstructed 
discharge, or the formation of fresh collections 
of pus. A temperature above 102° F. is ex- 
ceptional. 

In No. 7 the rapid fall of temperature on 
the evening of the 27th day, and the equally 
rapid rise during the night, were, no doubt, 
connected with the formation of the abscesses 
in the kidneys. 
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any sort, and he subsides into a state of 
unconsciousness, which is the sure pre- 
cursor of approaching dissolution. The 
pulse and respiration become fainter and 
feebler, and so gradually and gently does 
death take place that a bystander could 
scarcely tell when life has ceased. 

The duration of hectic depends very 
much upon the nature and extent of the 
local disease. If a case of very extensive 
suppuration were allowed to progress un- 
checked in any way, dissolution would 
speedily be the result : but when the local 
disease proceeds but slowly, as in morbus 
coxarius, the course of the hectic maj' be 
extremely protracted. 

The symptoms of hectic, so long as the 
primary cause continues uncomplicated 
with any other, are subject to but little 
variet} 7 . The pulse is at all times frequent 
and weak ; the chills, exertion, and mental 
emotion only serve to increase the rapidity, 
or render it flickering, for the time. To- 
wards the evening exacerbation, it will 
alwa3'S be found getting more rapid than 
it was during the morning remission. 
When the tongue is otherwise than 
smooth, clean, and glistening, the cause 
for the different appearance will be found 
to be due, perhaps to some irregularity in 
the administration of nutriments, to the 
occurrence of an exacerbation, or the im- 
minence of some complication. Constipa- 
tion of the bowels is of frequent occurrence 
in the course of hectic, and probably this 
state is owing mainly to the rapid re- 
absorption of the intestinal secretions. In 
the last stages of hectic, diarrhoea is com- 
monly met with, and in the absence of 
tubercular disease may be attributed to 
the same cause as the colliquative sweat- 
ings. The chills and sweats which have 
been mentioned as constant accompani- 
ments of hectic range in degree from the 
mere sensation ofslight chilliness to parox- 
ysms which seem to threaten the extinc- 
tion of the little power remaining to the 
sufferer. The phenomena of a well-de- 
fined paroxysm in hectic would, if pro- 
duced in the direction of intensity, be 
quite similar to the shivering fits of ague, 
pyrexia, or pyaemia. There is the same 
cold stage, during which the temperature, 
notwithstanding the subjective sensation 
of cold, is steadily rising ; the same hot 
stage at which the temperature has 
reached its height ; and the same sweat- 
ing stage, through which the temperature 
declines, and the urine is relieved of the 
superabundance of urea, chloride of so- 
dium, and sulphuric acid which had been 
collecting during the preceding stages. 
Hectic, however, should never be con- 
founded with any of the above affections, 
as in every other respect, etiological and 
symptomatic, hectic widely differs from 
any of them. The only instance in which 



it becomes very difficult to distinguish the 
rigors of hectic from those of pyaemia is in 
the supervention of pyaemia upon hectic 
itself. The remarkable freedom from 
head-symptoms in hectic is a circumstance 
which should not be overlooked in any 
review of the phenomena of the affection. 
The intellect remains clear and bright 
from first to last. There is no infection of 
the blood in hectic, as in fevers properly 
so called ; and it is only when hectic be- 
comes complicated with p3 r eemia, erysipe- 
las, or other accidental disease, that the 
brain gives occasional manifestations of 
functional disturbance and malaise. 

Etiology. — Anjr enduring local disease 
which provokes an habitual state of fe- 
brility, or causes greater expense of the 
nutritious elements of the blood than can 
be maintained by the system, will give 
rise to hectic. The causes, then, must be 
various ; they may be divided into two 
groups : in the first we place any severe 
enduring local disease affecting an organ 
of the body •, and in the second, protracted 
diseases of a non-organic part of the body. 
In the first of these groups we find certain 
diseases of the stomach and mesenteric 
glands, phthisis, empyema, diabetes, ab- 
scess in the liver, disorganization of the 
kidney from calculous disease, tumors of 
the uterus, ovarian disease, disease of 
bladder and kidney consequent upon stric- 
ture of the urethra or calculous disease, 
etc. Out of the second group the surgeon 
derives the greater number of cases of 
hectic which come under his care. In 
this group are classed diseases of the 
joints" and bones attended with continued 
or frequently renewed febrility or profuse 
suppuration ; psoas, or lumbar abscess ; 
extensive suppuration from injured parts, 
as compound fractures and lacerated and 
contused wounds ; and any local disease 
which in the same manner is calculated 
to sap away the powers of the patient. 

Pathology. — Hectic fever does not arise 
from the introduction or absorption of 
any foreign element or materies morbi into 
the blood, as is the case in contagious 
and specific fevers, such as typhus, ty-j 
phoid, and scarlet fevers, smallpox, etc. ; 
and it does not consist of the systemic 
participation in a local inflammation, as 
in inflammatory fever ; but hectic arises 
when a local disease, as chronic joint dis- 
ease, maintains an habitual state of 
febrility or is attended with renewed 
teasing' through short attacks ; or when 
the local disorder (as in suppurations, 
etc.) is the seat of an outfall from the 
system of the albuminous or nitrogenous 
elements of the blood, in quantities ex- 
haustive of the powers of the sufferer. 
By this theory of the pathology of hec- 
tic, it is easy to explain the intrinsic 
phenomena of the affection ; the loss of 
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weight, the emaciation, the state of the 
excretions, and the freedom from head- 
symptoms. When we consider the nature 
of the local discharge, and the metamor- 
phosis of tissue, and consequent enormous 
tissue-waste which must take place dur- 
ing the exacerbations of the fever, we 
need not wonder at the rapid loss_ of 
weight, the rate at which the emaciation 
proceeds, and the undue quantities of 
urea and sulphuric acid which appear in 
the urine. At the same time, the immu- 
nity from head-symptoms is to be attri- 
buted to the comparative freedom of the 
circulation from the presence of any of 
the effete products of the said meta- 
morphosis. The evening exacerbations, 1 
which are commonly observed in the 
fevers as well as in hectic, must have 
their explanation in common with the 
like phenomena in those fevers ; and 
probably their explanation is involved in 
the yet hypothetical cyclical changes of 
the tissues of the body. The chilliness 
accompanying the exacerbations in hec- 
tic is to be looked upon rather as a 
phenomenon of the exacerbations them- 
selves, than as a symptom proper to the 
hectic Without augmentation of the 
temperature of the blood it does not 
occur ; and it is more or less marked in 
proportion to the height the temperature 
reaches, and the rapidity of the augmen- 
tation. It would appear to be entirely a 
subjective phenomenon, and produced by 
the state of the peripheral nerves and 
capillary vessels, which transmit to the 
sensorium the comparative condition of 
the peripheral parts. Heetic, at one 
time, was imputed to the absorption of 
pus into the circulation ; but so well is 
pyaemia understood at the present day, 
and so fully will it be described in the 
essay devoted to it, that we need not take 
up space here to adduce the many con- 
clusive arguments against there being 
any kind of relation between the two 
affections. 

Treatment. — The treatment consists in 
the cure of the exciting cause, or its 
removal. If the local cause is such that 
its cure or removal is impracticable (as in 
certain organic diseases, and psoas or 
lumbar abscess), then the treatment can 
only consist of general palliative mea- 
sures. But if the local cause can be 
removed, the removal should be effected 
immediately. It is evident that the hectic 
will not subside so long as the local cause 
shall exist. Thus, to mention one or two 
instances by way of illustration, if a joint 
is undergoing disorganization from the pre- 
sence of a sequestrum of bone, that seques- 

' All observers of the diurnal temperature 
of the body agree in stating that one maxi- 
mum temperature takes place about 5 P. M. 
VOL. I. — 9 



trum should be removed by operation ; 
or, if the hectic is produced by carious 
disease of the articular ends of the bones, 
the joint itself should be excised ; but if 
the limb be the seat of some incurable 
disease, such as disorganized joint from 
traumatic inflammation, or extensive sup- 
puration after contused and lacerated 
wound, the limb should be amputated. 
Before, however, such an important step 
is decided upon, the surgeon should have 
satisfied himself that no alternative is left 
him, and that he has exhausted all the 
resources of the healing art. Great judg- 
ment should be exercised in the discrimi- 
nation of the time for resorting to such 
an operation as amputation ; for al- 
though patients previously in an ex- 
tremely exhausted condition have often 
rapidly recovered after the removal of 
the local disease, yet many have been 
temporized with for so long, that neither 
operation nor any future treatment have 
availed to save them from death. 

The general treatment of hectic must 
be principally directed to maintaining 
the strength of the patient. Nourish- 
ment must be freely though carefully 
given, regard being had totheperiodicity 
of the exacerbations and to the diarrhoea. 
Patients should never be allowed to go 
for any length of time without nutriment, 
and the latter should never be given in 
large quantities at once. Meat, concen- 
trated essence of meat, eggs, isinglass r 
and other nitrogenous substances, should 
be the articles of diet chiefly preferred- 
Stimulants should be given judiciously. 
They are not so urgently required in hec- 
tic as in some other affections. Enough 
should be given to maintain the patient's 
circulation, but they should never be 
deemed of more importance than nutri- 
ment. The evening exacerbations and 
sweats should be prevented, if possible, 
by doses of quinine, sulphuric acid, and 
iron, well timed before the hour at which 
they may be expected to recur. These 
remedies are most useful in checking the 
exacerbations and sweats, and therefore 
we recommend them ; but beyond these, 
only occasional doses of medicine should 
be employed to control diarrhoea or pro- 
cure sleep. Pulv. kino comp. will be 
found the most useful in the diarrhoea, as 
it tends to check the sweating as well as 
the discharge from the bowels. Sulphuric 
acid alone is powerless to check the 
diarrhoea. Diarrhoea, from tuberculous 
disease or from errors in diet, must be 
combated by the remedies ordinarily in 
use for such affections. In all cases in 
which hectic is likely to last for any 
length of time, we strongly recommend 
that the sufferer should be early put upon 
a water-bed, and that every device for 
preventing bed-sores should be resorted 
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to. Finally, with regard to those in- 
stances in which amputation seems to be 
the only remaining alternative, we would 
impress upon the Surgeon the impropri- 
ety of wasting valuable time in vain at- 
tempts to stave off the evil clay. " True 
clemency does not consist so much in de- 
laying strong and vigorous measures, as 
in boldly deciding to put them in execu- 
tion as soon as they are indicated." 

References: Hunter on Inflammation; 
Dr. Parkes's Gulstonian Lectures on 
Pyrexia, Med. Times and Gaz., vol. x. ; 
Dr. Sidney Ringer on "The Connection 
between the Heat of the Body and the 
excreted amounts of Urea, Chloride of 
Sodium, and Urinary Water, during a fit 
of Ague," Med. Chir. Trans., vol. xlii. ; 
and "Cycles in Disease and Health," ib. 
vol. xlv. ; "On Inflammation," Mr. 
Simon, System of Surgery, supra. 



Traumatic Fever. 

Definition. — Traumatic Fever is that 
species of inflammatory fever which is 
produced by the one constant cause im- 
plied in its particular denomination : in 
other words, the febrile condition which, 
as a general rule, rapidly follows the in- 
fliction of a wound of any magnitude, is 
called traumatic fever. 

Symptoms. — As in inflammatory fever, 
so in traumatic, pari passu with the aug- 
mentation of the temperature locally, 
that is, at the seat of the wound, the tem- 
perature of the mass of the blood rises, 
and the phenomena of general febrility 
manifest themselves. Thus, the pulse 
becomes quick and perhaps sharp. The 
patient feels restless. The skin grows 
hot and is dry to the touch. The face is 
flushed. Thirst is complained of, and ap- 
petite declines. The tongue is foul and 
furred. The excretions are correspond- 
ingly altered in character ; the urine is 
scanty, high-colored and saline, and it is 
said at the same time to become remark- 
able for the absence of its chlorides. The 
faeces are often retained, and when 
passed are dark-colored and offensive. 
Towards evening the temperature of the 
blood augments, and simultaneously the 
symptoms undergo some exacerbation. 
With the advance of these usual accom- 
paniments of febrility the restlessness is 
apt to increase ; and when the patient 
falls off to sleep, his rest is troubled and 
unrefreshing — in the more severe injuries 
the sensation of chilliness may occasion- 
ally be met with, but I have never found 
patients complain of it in my own expe- 
rience. 

Supposing the local inflammation to 
pursue a favorable course, the signs of 
general febrility commonly begin to de- 



cline about the third day, and have sub- 
sided altogether by the seventh clay, un- 
less some complication has occurred to 
produce a secondary state of febrility. 
Day by clay the rapidity of the pulse de- 
clines, and becomes a better index to the 
power of the patient ; the heat of skin 
subsides ; the tongue cleans and becomes 
moist ; the excreta acquire a more healthy 
character, while the restlessness subsides, 
and sleep is once more restorative. 

The foregoing is the description of a 
well-marked uncomplicated case ; but 
practically traumatic fever is subject to 
considerable variety, not only with regard 
to the degree and duration of its symp- 
toms, but also with regard to result. 

Duration, Degree, and Result. — First as 
concerns duration and degree. All ob- 
servers agree in stating that most minor 
injuries and operations, under favorable 
circumstances, are not followed by any 
perceptible amount of systemic febrility; 
such injuries as simple fractures and dis- 
locations — and such operations as ampu- 
tations of fingers or toes, excision of eye, 
or cancer of lip, circumcision and the 
like ; on the other hand, though the 
larger operations and injuries lead to 
more or less fever, yet the magnitude of 
either operation or injury does not, as a 
rule, determine the amount of febrility ; 
nor is the latter decided by the part af- 
fected — the 4th case, in the table on p. 
13S, supports the statement that the mag- 
nitude of an operation is hot decisive of 
the intensity of wound fever. 

These statements accord with Billroth's 
writings on the subject. That author 
mentions C. 40.5° (104.9° F.) as the maxi- 
mum temperature reached in the cases 
he observed. F. 104° (C. 40°) was the 
maximum noted in my own cases. The 
febrility commonly commences very quick- 
ly, within a few hours after the operation 
or injury, blending more or less with the 
reaction from shock, where the latter has 
been produced. In some cases the febril- 
ity does not become manifest until the 
second day, or even later— after the less 
important operations or accidents, it may 
end a few hours from its commencement, 
but in most cases of any magnitude, the 
feverishness lasts from two to five days, 
in some as long as seven days ; when it 
lasts more than seven days, the pro- 
longation is generally due either to the 
traumatic merging into suppurative fever 
or to an inflammation consecutive and 
secondary to the first, and often there has 
not been any interval between the two. 
From the table on page 138, of 18 cases 
of large operations and extensive injuries 
of the limbs, it will be seen that in the 
first eight cases the highest temperature 
(as indicative of febrility) occurred on the 
second day, and that the mean duration 
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of the fever was four and a half days. In 
the five succeeding cases the maximum 
was not attained until the third day, and 
in each case some sort of complication 
happened. In the last five cases the fas- 
tigium was delayed until the fourth day, 
and with one exception complications 
also took place. 

From these observations, which are 
very much in accordance with Billroth's 
numerous ones, it would appear that we 
may expect wound fever, under favorable 
circumstances, to decline on or after the 
second day. 

A high degree of temperature on the 
first day (see case No. 1 in the table) does 
not necessarily imply a long duration of 
the fever. As I have already stated, I 
have never met with a case in which the 
febrility was ushered in by a rigor, though 
I have frequently found secondary or ac- 
cidental fevers announced by chills and 
rigors. 

My own observations support Billroth 
and others that hemorrhage, even when 
very considerable, only delays the rise of 
temperature. I have not found, as other 
observers state they have done, that the 
maximum temperature in this fever al- 
ways occurs in the evening. 

Billroth states that the duration of the 
fever, in his experience, is not influenced 
by primary union, and that age and con- 
stitution have no essential influence over 
the time the fever lasts. In the table are 
two cases, Nos. 17 and 18, which support 
the above named author's observation 
that suppuration does not affect the period 
of decline of febrility. Those cases re- 
covered without the formation of any 
pus, yet the febrility lasted in each casa 
as long as in several others in which sup- 
puration took place. 

The pulse almost always keeps pace 
with' the temperature. It increases in 
frequency as the temperature rises, and 
declines in a similar way as the tempera- 
ture subsides ; when there is a want of 
harmony, it is generally owing to more 
or less loss of strength, or debility, on the 
part of the patient. In such cases morn- 
ing and evening use of the thermometer 
is particularly desirable. 

The condition of the urine in Avound 
fever appears, from Miiller's and Dr. 
Parkes's researches, to be much the same 
as in pyrexia generally. 

The result of traumatic fever must ne- 
cessarily be subject to a great variety of 
influences. It may end healthfully at any 
time from two to seven days ; but, on the 
contrary, it may be subjected to the influ- 
ence of some peculiarity in the condition 
of the patient, it may be succeeded by 
more or less violent secondary fevers, or 
become complicated by some accidental 
disorder. Should a patient remain fever- 



ish after the seventh or eighth day, or re- 
commence to be feverish after he has once 
been free from that state, a secondary 
cause must be sought for. In by far the 
greater number of cases this cause will 
be discovered to be a local one. In the 
milder forms it may be due to the reten- 
tion of clots, or serum, or foreign bodies 
in the wounds ; or it may have proceeded 
from the extension of the inflammation to 
neighboring tissues, or be due to the disinte- 
gration of effused blood, to confined sloughs 
of fascia, or the formation of some deep- 
seated collection of pus ; whilst in the 
more acute cases, the renewed febrility 
will be found to have arisen from cor- 
respondingly grave causes, such as ery- 
sipelas, tetanus, septic poisoning of the 
blood (septicaemia) by putrid fluid from 
the locality of the injury, from phage- 
dena, or from that scourge of some surgi- 
cal wards, pygemia. Thus it will be seen 
that the period of decline of the traumatic 
febrility is the time at which the patient is 
most exposed to secondary or accidental af- 
fections, such as those just mentioned; and 
this period, therefore, should be watched 
by the surgeon with undiminished vigi- 
lance and care. The thermographs, which 
are given in this essay, serve to illustrate 
this part of the subject. 1 No. 1 is from a 
case in which primary amputation was 
performed below the knee for injury. 
Febrility continued for some days after 
the fastigium (fourth day) of the wound 
fever, in consequence of the surface of 
the stump becoming sloughy. After the 
eleventh day, by which time the sloughs 
had separated, the temperature rapidly 
subsided to the normal degree. This 
man, however, became the subject of an- 
other and distinct fever from the eigh- 
teenth to the twenty-second day, when 
the temperature reached F. 100.2°. This 
was connected with the formation of an 
abscess above the knee. 

In No. 2 the temperature suddenly ran 
up to F. 100.9°, though it was known on 
the eighth day to have been F. 98.8°. 
Pus had formed at the seat of fracture. 
Soon after the wound had been reopened 
and the pus allowed free exit, febrility 
subsided and did not again occur. 

In the 3d instance, that of a compound 
fracture of the tibia and fibula, the tem- 
perature remained high after the fourth 
day, being kept up by septicaemia, which 
began on that day. 

In the 4th case, I had amputated above 

[ ! The temperature-oharts generally used 
in this country have the figures for the pulse 
on the lower margin, instead of parallel with 
those for the temperature. Thus the two 
records cross one another, instead of lying 
side by side across the paper. Both forms 
have their advantages.] 
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D. D., set. 47. Primary amputation below the knee ; cured. Surgeon, Mr. Clark. 
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J. GT., set. 10. Compound fracture of tibia and fibula ; cured. Surgeon, Mr. Clark. 
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G. G., set. 37. Compound comminuted fracture of tibia and fibula, with, much 
contusion and laceration ; cured. Surgeon, Mr. Soil/. 
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G. D., aat. 55. Amputation above wrist, for disease. Erysipelas. Cured. 
Surgeon, Mr. Croft. 
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T. A., set. 25. Spike-wound of hand. Tetanus. Died. Surgeon, Mr. Holmes. 
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T. B., set. 34. Gunshot-wound of hand. Trismus. Cured. Surgeon, Mr. Holmes. 
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S. H., set. 21. Psoas Abscesses. Surgeon, Mr. Clark. 



the wrist-joint for disease. The tempera- 
ture was as low as F. 97.4° on the fourth 
day, but mounted up during the night, 
and the next morning stood at F. 104.5°, 
erysipelas appearing on the stump. 

For No. 5 I am indebted to the kind- 
ness of the editor. It will be seen that 
the wound fever had subsided on the fifth 
day, but the temperature began to rise 
again on the sixth, when tetanus showed j 
itself and proved rapidly fatal. No. 6 
was also one of Mr. Holmes's cases. 
Trismus declared itself on the third day, 
and maintained the temperature above 
the normal for some clays. Trismus 
and temperature together gradually de- 
clined. It must not be overlooked that 
renewed or continued febrility may be 
due to inflammation of organs or tis- 
sues contiguous to the seat of injury or 
operation, as pleuritis after fractured rib, 
peritouitis after herniotomy or wound of 
the abdomen, meningitis after fracture of 
the skull, and so on. Waxy disease of 
the liver, spleen, or kidneys, and fatty 
changes in the liver, or Bright's disease, 
do not appear to exercise any special in- 
fluence over the wound fever, though 
operations and severe injuries in patients 
who are already suffering from the two 
last named diseases, as a rule, do badly. 

The pathology of wound fever is that 
of "inflammatory fever," and I cannot 
do better than refer to Mr. Simon's article 
on the subject. He states that "'inflam- 
matory fever" is a total bodily infection 
wrought by materials from the inflamed 
part. M. Billroth says that "traumatic 
fever, like all inflammatory fevers, de- 
pends essentially on a state of intoxica- 
tion of the blood, and may be provoked by 
diverse substances which proceed from the 
focus of inflammation into the circulation. ' ' 



Treatment. — If the surgeon has already 
made himself thoroughly acquainted with 
the principles on which inflammatory 
fever and local inflammation should be 
treated, by careful study of Mr. Simon's 
essay, he will have no difficulty in com- 
prehending how cases of traumatic fever 
should be managed. In the same way 
that local inflammation and inflammatory 
fever stand to each other in the relation 
of cause and effect, so wounds and trau- 
matic fever depend the one upon the 
other. The subject of treatment, there- 
fore, is naturally resolved into local and 
general. Presuming that the wound has 
already given rise to general febrility, the 
first remedial step should be a local one 
— viz., to place the wounded part in that 
position which will simultaneously control 
the circulation to and from the seat of in- 
jury, favor the drainage from the wound 
(if there is any), and be most agreeable to 
the patient. Cold is the next local remedy 
which should be employed. Cold, judi- 
ciously applied, is a most powerful agent 
in restricting the degree and extent of 
local inflammation by the abstraction of 
heat, and it follows that it must neces- 
sarily exercise, through its local agency, 
a certain measure of influence over the 
intensity of the symptoms of general 
febrility ; hence much stress is laid upon 
its use. Ice, inclosed in water-proof bags, 
should be spread over the wound and its 
neighborhood ; and a special attendant 
should be employed to see that the appli- 
cation is never intermitted, even for a 
minute. If ice is not to be had, cloths 
wetted with very cold water should be 
kept constantly spread over and around 
the wound, or glass vessels containing 
cold water may be kept applied in a simi- 
lar way. A comprehensive account of 
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the local treatment required by the vari- 
ous kinds of wounds is not within the 
province of this article, which only has to 
deal with the wound so far as the latter is 
connected with traumatic fevers ; and for 
the various modes in which wounds and 
injuries arc to be treated independently 
of traumatic fever, I must refer the rea- 
der to the essays on AVounds, Frac- 
tures, etc. The general treatment should 
be quite simple, so long as there is free- 
dom from complication ; rest, limited diet, 
and attention to the secretions, being all 
that is necessary. In the severer forms 
in robust persons, when the pulse is strong 
and full, or when inflammation of some 
vital organ contiguous to the injury is 
threatening, it may be necessary to em- 
ploy febrifuge remedies, as topical bleed- 
ing, antimonials, or laxatives ; but as a 
general rule, absolute rest, abstinence, 
and a purge in the case of constipation, 
are all that are required in addition to the 
local treatment. In aged subjects, and 
those who have suffered extensive injuries 
or operations, notwithstanding symptoms 
of febrility, the powers must be aided or 
maintained by stimulants ; and to those 
who have been accustomed to much wine 
and beer, or to take opiates, sedatives 
should be administered unhesitatingly. 

When the febrility has been renewed by 
any cause, local or general, the local and 
general treatment will require to be mod- 
ified to meet the exigency of the particu- 
lar case. If the wound has become the 
seat of fresh inflammation, it must be ex- 
amined for retained foreign bodies, and 
provision should be made for the escape 
of clots, serum, sloughs, pent-up pus, etc. 
Foul discharges should be corrected by 
suitable disinfectants, as carbolized water, 
or the chlorinated washes. In the gen- 
eral treatment, care should be taken to 
correct any retention of the excreta, and 
complications, such as organic diseases, 
erysipelas, septicaemia, pysemia, delirium 
tremens, or tetanus, must be met by suit- 
able remedies. 

References : Mr. Simon on Inflamma- 
tion ; Mr. Paget's Lecture on Treatment 
of Wounds ; on Fever accompanying Sur- 
gical Affections, Dr. Billroth (Berlin : 
Hirschwald); or Abstract in Year-book of 
Sydenham Soc, 1862, and Pathologie chir- 
urgicale generale ; Observations on Fever 
accompanying Surgical Affections, by F. 
W. Gibson, M. D., Med. Chir. Keview, 
No. LXXVII. 



Management of Patients after 
Operations. 

Owing to the many beneficial modifica- 
tions and improvements which have 
been effected during the last three hun- 



dred years in general as well as operative 
surgery, there is no branch of our art 
which has undergone more amelioration 
than that of the u Management of Patients 
after Operations." And we may felic- 
itate ourselves all the more, that these 
changes, agreeably with all genuine pro- 
gressive amendments, are in the direction 
of simplicity and soundness. 

If we briefly delineate the state of things 
after a severe capital operation performed 
three hundred odd years ago, the student 
of the present day will then perceive how 
much room there was for improvement ; 
and at the same time he will be better 
able to appreciate the changes which must 
have been accomplished ere we could have 
arrived at the simple and sound after- 
treatment of our own time. Take, for 
instance, amputation of the leg. The 
poor sufferer has had the soft parts of his 
limb severed to the bone by one deep cir- 
cumcisive sweep of the knife, the bleeding 
vessels have been broadly seared with the 
actual cautery by no sparing hand ; and, 
shocked and agonized as he is by these 
preliminary steps, there only remains to 
him the dismal certainty (should he re- 
cover the shock of the hemorrhage) that 
his poor burnt and painful stump must 
undergo all the tortures of casting oft' its 
charry sloughs through a tedious course 
ofemplastricsand aggluti natives, caustics 
and repercussives, detersives and mnndifi- 
catives, ere it can be pronounced to be, 
at its best, a tender cone of thin-skinned 
granulations. 

On the contrary, at the present time, 
thanks to the numerous advances and dis- 
coveries which have accrued upon the 
extended use of the ligature (for which 
we are indebted to Ambrose Pare, A. D. 
1535), and the subsequent development of 
the process of union by primary adhesion, 
we can now boast that our patients may 
contemplate operation without dread, may 
undergo its performance with the very 
minimum degree of shock, and may re- 
cover from it tranquilly, speedily, and 
almost painlessly. In order, however, to 
accomplish so much as this, many pre- 
cautions and much care must be taken, 
both with respect to the wound and the 
patient ; and these pains are required, not 
so much in elaborating and doing a great 
deal, as to keep at a distance all the evils 
and mischiefs which might interfere with 
the simple and natural process of repair 
We cannot impress it too strongly on the 
surgeon that, in his after-treatment of 
operations, his business should be to keep 
jealous guard over the simplicity of the 
reparative processes of nature. u And let 
it not be thought that thus limiting our 
office in the ordinary charge of patients 
after operations to the mere * watch and 
guard' of natural processes, we diminish 
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or degrade the true value of our calling. 
The obstetrician has not done so in giving 
up all the ' meddlesome midwifery' of 
former times ; and certainly that branch 
of our profession was never more honored 
or more useful than now, when, in all 
ordinary cases, it limits its duty to the 
superintendence of the sufficient work of \ 
nature. Similarly, surgeons may stand 
by and watch ; content to shut out mis- j 
chief (always a difficult task), well content j 
if they can do that which is much more j 
difficult — control the restlessness of pop- ; 
ular or half-taught ignorance, which, in i 
its audacity or its fright, would be forever | 
busily trying to improve the perfect ways 
of nature. Both these are difficulties ; 
but if we are ambitious of more, we find 
only too soon that, easy as the task may 
seem when all goes well, the utmost strain 
of all our knowledge and of all our mental 
power is not too mnch for the difficulties 
that may arise in an untoward case." 1 

After an operation, the first care of the 
surgeon should he to close the wound well. 
We presume that it will be his desire to 
get the wound healed as much as possible 
by primary union ; but in the execution 
of this very proper design, the surgeon 
must at once make up his mind to be cau- 
tious and circumspect. If he attempts to 
obtain as much primary union as possible, 
without regard to the nature of the wound, 
he may not only in part fail, but probably 
will entail the sacrifice of immediate union 
through the whole extent of the wound, 
and therewith his first difficulty will have 
commenced. 

In wounds of depth and intricacy, such 
as those made in the removal of exostoses, 
and some deeply attached tumors, and in 
wounds communicating with cavities, such 
as those after herniotomy, lithotomy, re- 
moving sequestra of bone, and those made 
by amputating through abscesses, and in 
similar wounds, it would be positively 
mischievous to close the wound entirely 
and attempt to procure primary union. 
The surgeon has the choice at first of se- 
curing complete primary union, or partial 
union, or of leaving the wound to heal by 
granulation : let him be discreet in choos- 
ing which degree he will attempt to 
achieve, for the future management of his 
patient will be very much simplified by 
his pursuing that course which will leave 
him nothing he may have to undo. 
Whilst on the subject of closing wounds, 
we will take leave to extend our remarks 
to a topic intimately connected with it, 
viz., securing the bleeding vessels. We 
strongly advise that all bleeding should 
be stopped before the wound is closed ; 
and that, whether by acupressure, ligature 

1 Paget, Address on Surgery, London, Au- 
gust, 1862, 



or torsion, every bleeding orifice should 
be compressed, and the wound finally 
closed before the patient is removed from 
the operating table. There are some 
wounds in which, for a short time after 
operation, owing to faintness or shock, it 
must remain uncertain whether anymore 
bleeding Will occur ; in such, of course, 
the wound must be allowed to remain 
open ; but it should be closed as soon as 
possible after reaction has fairly passed its 
height. As a rule, to revisit and disturb 
patients some three or four hours after 
operation (as amputation) in order to close 
and dress the wound, is a practice as cruel 
as it is unnecessaiy. Attention to details 
such as these will diminish the risks of 
future difficulties more than some are in- 
clined to admit. 

In "dressing" the wound for the first 
time, or indeed at any time, the surgeon 
should think rather of how little than of 
how much he must take upon himself to 
do, and of how little he need interfere 
with the natural reparative processes. 1 
Let him be content to put as little dress- 
ing about the wound as possible. He had 
better put nothing at all than too much, 
especially to wounds which must heal up 
from the bottom. If the sutures hold the 
edges of the wound accurately together, 
in the instances of those wounds which 
are to heal by primary union, any further 
means of contact should be rejected as 
unnecessary. Support should be given to 
the vicinity of any wounded part which 
may be subjected to movements tending 
to interfere with its perfect repose ; for 
instance, after ovariotomy, resection of a 
joint or after amputation ; but the bandag- 
ing and pillows must not be allowed in 
any way to obstruct drainage from the 
, wound (if any be likely to occur), or pre- 
! vent the preservation of perfect cleanli- 
ness. Perfect repose and perfect cleanli- 
; ness are most absolutely necessary ad- 
juncts to the local management ; and if 
these are not preserved from the outset, 
all the care which has been bestowed on 
the starting of the case will have been 
thrown away. For the preservation of 
local repose, all unnecessary movement of 
the wounded part must be strictly pro- 
hibited ; if our advice be followed with 
regard to simplicity in dressing the wound, 
the part need be but little disturbed on 
account of strapping, bandaging, and 
cleansing. Cleanliness throughout the 
local management cannot be too strongly 
insisted upon ; it is not enough to re- 
move dressings as they foul, and pools 

1 The subject of the "antiseptic treatment 
of wounds," were it one on which a majority 
of surgeons are agreed, is too important for 
only the brief reference of which this article 
would admit. (See Inflammation, Abscess.) 
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of discharge when they have collected ; 
but the soiling of the dressings, and any 
collections, should be prevented by careful 
drainage from the wound and the liberal 
use of such antiseptics as vegetable char- 
coal, solutions of carbolic acid in water, 
Condy's solution, or the chlorinous 
washes. Local bathing should be em- 
ployed whenever practicable, especially 
in perineal cases ; and, in short, anything 
that can interfere with perfect cleanliness 
about the wound or the bed, or with free 
ventilation, which latter must ever be as- 
sociated with cleanliness— should be most 
studiously avoided. With regard to the 
application of ice or cold, either should be 
avoided, on the principle of interfering 
with natural processes as little as possible, 
unless it be specially called for by trau- 
matic fever or the threatening of recur- 
rent hemorrhage. The latter may be ex- 
pected to follow a sudden rise of tempera- 
ture. 

Sutures should not be removed in ac- 
cordance with any fixed rule, but rather 
at discretion ; so long as they are innocu- 
ous in the wound, and yet of service in 
keeping edges together, let them be re- 
tained, for they will serve for a short time 
longer instead of messy plaster. 

The final removal of ligatures should 
generally be deferred until they have evi- 
dently loosened from their holds. In the 
rare instances when the} 7 remain fast on 
beyond the usual time, traction should be 
repeatedly applied until their hold has at 
last given way. Were ligatures always 
tied as tightly as they should be, accidents 
with them would happen even more rarely 
than they do. 

Before leaving the subject of local man- 
agement after operations, we must not 
omit to refer to the necessity for constant 
watchfulness to detect and promptly evac- 
uate any deep-seated suppuration or sec- 
ondary abscess, nor must we fail to re- 
mind the surgeon that it is his business to 
be ever on guard against the supervention 
of some secondary affection or complica- 
tive disorder. 

In the general treatment, simplicity 
should be the one thing aimed at as much 
as it has been recommended in the local. 
The room, or portion of ward, in which 
the patient is to live should be kept scrupu- 
lously clean and ventilated. All unnec- 
essary bedding and bed-furniture should 
be strictly prohibited. His bed should be 
so prepared with regard to its sheeting 
and covering that changes may be made 
without disturbing or removing the pa- 
tient himself. In some operations, such 
as those for ovariotomy, lithotomy, herni- 
otomy, etc., it is of the utmost importance 
to adopt some special plan for facilitating 
the changing of the bed linen, and indeed 
the body linen of the patient. His personal 



eleanliness should also be attended to 
with the most scrupulous care ; his linen 
should be frequently changed, at least as 
frequently as he will bear the necessary 
moving and exertion ; sponging and bath- 
ing ought to be copiously performed, not 
only for general, but also for local pur- 
poses, especially after such an operation as 
section of the perineum for extravasation 
of the urine. Excreta should be method- 
ically carried away from the patient's 
room as soon as passed. His room should 
be kept well ventilated at all times ; and 
when convalescent, he would benefit by 
being removed, if possible, to another 
room, or even to another part of the 
ward. With regard to diet, we would 
specially have the surgeon on his guard 
against falling into any extreme. It by 
no means follows as a matter of course, 
that because a patient has undergone 
an operation and has lost blood, more 
stimulants and more nourishment are to 
be added to his dietary ; and, on the other 
hand, it would be as great an error sud- 
denly to cut him down because he has 
just been relieved of some consuming dis- 
ease, or because of some vague fear of 
"inflammation." The surgeon must not 
act by rule, but he must proportion the 
dietary to the present exigencies of the 
case. After by far the greater number 
of operations on the surface of the body 
or the extremities, the inclination of the 
patient may be trusted as a safe guide ; 
he may be allowed to take solid and fluid 
nourishments as near in quantity and qual- 
ity to those to which he has been accus- 
tomed, as his altered appetite will permit. 
Proportionate allowance must be made in 
case his appetite has been exceptionally 
indulged ; and should he have been accus- 
tomed to take excessive quantities of 
stimulants up to the time of operation, 
the surgeon must be careful so to propor- 
tion the supply of the usual stimulants, that 
he shah 1 neither suffer from their absence 
nor feel their presence. Occasionally it 
happens that amputation is performed in 
the midst of the course of hectic, and at a 
time when the sufferer is taking very large 
quantities of stimulants and nourishment; 
it would be highly injudiciousin such a case 
to continue the stimulants at the previous 
rate, and it would be equally an error to 
withdraw them suddenly ; they should be 
gradually diminished, commencing from 
the day after the operation. After oper- 
ations involving peritoneal or mucous 
membranes to any extent, there is more 
reason for instituting rigid daily surveil- 
lance over the patient's dietary; for trans- 
gression beyond light, unstimulating, and 
nutritious articles of food and drink may 
prove of the gravest importance. 

Besides the foregoing very important 
subjects — of cleanliness, ventilation, and 
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diet, which concern all operation-cases 
without exception — there are some special 
symptoms which occasionally arise as im- 
mediate consequences of the operation or 
of the action of the anaesthetic. The events 
which we most frequently meet with are 
shock or fain tn ess, sickness from chloro- 
form [or ether], retention of urine, and 
pain or restlessness. 

Shock, purely the result of the muti- 
lative part of an operation, is rarely, if 
ever seen at the present time, when the 
benefits of chloroform are so very gener- 
ally made of avail. But there occasion- 
ally happens from the combined effects of 
operation, loss of blood, and chloroform, 
such a faintness, a deliquium so threaten- 
ing, that the condition is quite as alarm- 
ing as shock itself; and the worst of it is, 
that but little of the warning of its ap- 
proach is noticed beforehand ; the patient 
is almost suddenly found to be in this con- 
dition, and the first impression is that too 
much chloroform has been administered. 
The faintness, however, continues long 
after the chloroform has been discontin- 
ued, and reaction follows but slowly. In 
the treatment of this condition great cau- 
tion should be observed, the impulse 
being to instantly begin an overflowing 
administration of brandy and stimulants. 
Stimulants must be given, and brandy is 
the one most to be preferred ; but it should 
be given at intervals, regulated by the state 
of the pulse ; as the effect of the preced- 
ing dose seems to subside, the next should 
be given, and so on, at gradually increas- 
ing intervals, until at last the signs of re- 
action have become steady and sure, when 
the remedy should be discontinued. The 
administration of nutriments may be re- 
commended when reaction has set in, but 
they are worse than useless during the 
first period of the faintness ; for their 
simultaneous ingestion with the brandy 
or stimulant most frequently provokes 
vomiting, and entails the awkward neces- 
sity of temporarily suspending the brandy. 

For a further and exhaustive account of 
the particulars of shock, the student may 
refer to the essay on "Collapse." 

Continued sickness from the chloroform 
is another symptom, which may happen 
after operations ; and when it does occur, 
it not only complicates or increases any 
faintness there may be, but it sadly inter- 
feres with the repose, and jeopardizes the 
primary union, of the part operated on. 
The mischief of its occurrence would be 
so great in some cases (as cataract extrac- 
tion, etc.), that the anaesthetic advantages 
of the chloroform have altogether to be 
pretermitted. It is of great importance 
always that the sickness should be checked 
as soon as possible, and especially when it 
is a co-evil with shock ; but, unfortunately, 
it is not by any means easy to cure. It 



must be remembered that the sickness is 
but one symptom of many which belong 
to the same cause ; the depressed action 
of the heart, the pale skin, the extreme 
languor, and the sickness own one and the 
same cause : though that cause may pos- 
sibly be the compound one alluded to in 
the remarks on shock. The treatment, 
therefore, should be of sufficiently general 
character to answer the double purpose of 
maintaining the circulation and compos- 
ing the nervous system, especially the 
cardio-gastric. There is no medicine, nor 
is there any specific for the sickness of 
chloroform. If left alone, the stomach 
will recover by itself, though the sickness 
may last over many hours. The patient 
should be kept absolutely quiet and re- 
posed ; the attendant should be forbidden 
to plague him with frequent interruptions 
in order to give stimulants or drink. 
A teaspoonfui of brandy may be given 
occasionally to maintain the circulation, 
and he may be allowed to suck small 
pieces of ice at intervals. Nourishments 
only tend to increase the sickness, and 
therefore should not be recommenced un- 
til the sickness has abated. From our 
experience of such remedies as morphia 
and opium, we cannot advise their employ- 
ment ; indeed, they frequently seem to do 
more harm than good. 

Retention of urine is not an uncommon 
event after some operations, such as am- 
putation of the thigh, and operations upon 
the rectum or other pelvic structures. It 
is a well-known fact, and we only mention 
it here, that the surgeon may be fore- 
warned and forearmed. Inquiry whether 
the patient has passed his urine or not 
should be made invariably in the evening 
and on the morning following the opera- 
tion ; and if necessary the bladder should 
be emptied by means of the catheter. If 
the bladder is allowed to go unemptied, 
the first night after the operation is likely 
to be a restless one. 

Pain and restlessness are the other 
symptoms after operations which may de- 
mand special treatment. Some surgeons 
make it a practice to give an opiate very 
quickly after an operation, in anticipation 
of pain, or with a view to induce sleep : 
but the indiscriminate use of opium in that 
way cannot but have an injurious effect 
upon the patient ; when its effect has sub- 
sided, he is left enervated, restless, and 
all the more sensitive to pain, if there be 
any. The use of opium should be avoided, 
if it is not positively indicated ; for its ac- 
tion, in blunting the patient's sensibility 
to unimportant impressions, cannot com- 
pensate for its interference with the vari- 
ous functions of the body at a time when 
their health}'- action is so necessary to due 
nutrition and excretion. If, however, 
severe persistent pain (rare enough after 
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operations), or great restlessness, seems 
to demand the exhibition of anodynes, 
opium or morphia should be used ; and 
one or the other should be given in full 
sufficient quantity, not in small but in 
doses large enough to insure the iuduction 
of good sound sleep. The subcutaneous 
injection of a solution of morphia is an 
excellent mode of administering it, espe- 
cially when the stomach is nauseated or 
sick. 
The only remaining subjects of impor- 



tance in the management of patients after 
operations are those of traumatic fever 
and the disorders which may happen as 
complications. But since they have been 
fully described in other parts of this 
work, it seems unnecessary now to refer 
to them, farther than as the dangers and 
difficulties which, in his "watching" ca- 
pacity, the surgeon should ever have in 
apprehensive dread, and against the oc- 
currence of which he should constantly 
and intelligently remain on " guard." 



COLLAPSE; 
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Life may be destroyed by certain 
agents which leave no visible traces of 
their operation in any part of the body. 
Some forms of injury, as, for instance, a 
blow upon the epigastrium, may produce 
sudden death, and yet the most searching 
scrutiny shall fail to detect the slightest 
physical or chemical change in any organ 
or structure. Nay, further ; life may be 
abruptly terminated by causes yet more 
subtle, such as sudden and powerful 
emotions of the mind. 

This kind of death is very expressively 
termed Death from Shock. The heart is 
powerfully affected through the nervous 
system, and its action is arrested. 

This conclusion is founded upon the 
following evidence : — 

The absence of any discoverable lesion 
after death which can be connected with 
the violence which has proved fatal. Of 
course, it does not follow from the 
simple fact, that this kind of death is 
deficient in what would be called its mor- 
bid anatomy, that therefore no change 
incompatible with life has been produced; 
but if we add to this the fact that some of 
these extreme cases recover rapidly with- 
out any subsequent evidence of lesion, we 
may reasonably assume its absence. 

[It is necessary to limit the word shock, 
and not include under it all cases of death 
occurring after injury without leaving defi- 
nite post-mortem appearances. Undoubt- 
edly many eases formerly, and perhaps at 
present, attributed to shock are really in- 



stances of rapid absorption of septic fluids; 
of anffimia produced by hemorrhage, which 
may have been interstitial ; of fat-embo- 
lism after crushing of the marrow of 
bones ; or of rapid abstraction of heat, 
due to sudden cooling of the abdominal 
viscera. It is evident that if death is pro- 
duced by these causes it is unscientific to 
attribute it to shock. The so-called de- 
layed shock, which is at times spoken of, 
seems almost an impossibility ; and the 
symptoms so described are believed to 
be usually, if not indeed always, due to 
some cause similar to those just men- 
tioned. 

The close relationship of shock to the 
nervous system renders investigation of 
its pathology and etiology a difficult prob- 
lem ; hence we find many diverse views 
of its intimate nature. Death from shock 
seems to occur from sudden spasmodic 
contraction of the heart, or from sudden 
cessation of the contractility of the fibres 
of the cardiac walls. In the former case 
death must be immediate and the heart 
cavities more or less empty ; in the latter 
it may be gradual and the cavities are 
comparatively full. It is stated by Jor- 
dan 1 that in death from shock, acting 
through the medium of the nervous sys- 
tem, electric irritability of the muscular 
system ceases with the arrest of circula- 
tion and respiration ; or in other words, 
that chemical forces come into action at 

1 Brit. Med. Journal, 1867, vol. i. p. 260. 
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once, and decomposition or molecular 
death occurs simultaneously with somatic 
death. 

At any rate, death from shock seems to 
occur through the heart, though the re- 
spiratory centres are doubtless involved 
in the general perturbation ; the effect 
upon the heart probably depends upon 
some neurosis of the sympathetic system, 
but what is the true character of this 
nervous disturbance is not determined. 
Abscess of the brain and disease of the 
spinal cord do not give symptoms of 
shock, yet here the cerebro-spinal nervous 
centres at least are deeply involved in de- 
structive processes. This may be because 
the nervous system at fault in shock is 
the sympathetic. Again, the brain of a 
pigeon may be cut away without the ex- 
hibition of shock, and we scarcely look 
upon concussion of the brain in man as an 
instance of pure shock. If we believe,how- 
ever, that cerebral concussion is the result 
of minute lacerations of the brain sub- 
stance, it approaches the condition of the 
peripheral cerebro-spinai nerves when 
subjected to injuries known to produce 
symptoms denominated shock. How far 
mental emotion alone can produce true 
shock it is difficult to say, as authorities 
are at variance upon this question. The 
lower animals exhibit shock from injury, 
and the insane human being doubtless 
does so ; hence it is certainly more than 
a psychical production, and must depend 
upon some physical change in nervous 
tissue, though these factors may hold 
varying relations in each individual case. 

It is averred by Jordan 1 that shock 
need not always be due to primary nerve 
injury, and he states that potassium 
cyanide injected into the blood acts di- 
rectly on the cardiac muscular fibre, and 
by impairing its contractility gives rise to 
those numerous secondary effects of shock 
which depend on an arrested or imperfect 
supply of arterial blood. 

In the investigation of shock it becomes 
probable that the disturbance of nervous 
equilibrium is to be found in the sympa- 
thetic vaso-motor function, of which so 
little knowledge has been firmly establish- 
ed. Dr. C. C. Sea brook attributes shock 
to paralysis of the vaso-motor centres, 2 
and one of the most recent contributors to 
our knowledge of the subject, Mapother 
of Ireland, coincides in the view that the 
pathological changes producing shock are 
to be found in the sympathetic system. 
The condition in shock is, 3 in his opinion, 
spasmodic contraction of the minute arte- 

• Brit. Med. Journ. 1867, vol. i. p. 74. 
2 Trans, of Med. Soc. of State of Pennsyl- 
vania, 1881. 

3 Med. Press and Circular, Dec. 10, 1S79, 
p. 496. 



ries, due to vaso-motor influences ; and 
this is proved, he thinks, by the weak- 
ened heart, contracted arterioles, lowered 
temperature, and ashy pale and shrunken 
skin. He further states that the essential 
phenomena of shock, such as spasm of 
arterioles,, may be seen in a rabbit's ear 
when remote portions of the body are in- 
jured. The cerebro-spinal function, if this 
view be correct, may be almost disregarded 
in estimating surgical shock; and we 
should then expect crushing of a paralyzed 
leg to induce as great shock as a similar 
injury to a sound extremity. I do not 
know that any accurate observations have 
been made in the human subject in regard 
to this occurrence of shock after injuries 
to paralytic limbs, but I should hardly 
expect to see the same degree of shock 
exhibited as in crushing of non-paralyzed 
extremities. 

Brown -Sequard's experiments, 1 made 
years ago, tend to show that the cardiac 
spasm in shock is due to a reflex influence 
transmitted by the sympathetic. 

S. Weir Mitchell records 2 numerous 
cases in which wound of a nerve has caused 
instant loss of power in a remote region. 
This he attempts to explain by presuming 
that the shock had suddenly exhausted 
some ganglionic centre, and thus paralyzed 
its related muscle. He thinks that sud- 
den death from shock may, on a somewhat 
similar theory, be explicable by absolute 
exhaustion of nerve force in some vital 
centre. 

It is, however, hardly worth while to 
spend more time discussing the theories of 
shock, which may be reversed by future 
investigations in pathological science. 

This is illustrated by the fact that many 
cases formerly called death from shock are 
now known to occur from fat-embolism. 
The importance of this subject, and its 
close relationship to shock, make it incum- 
bent upon me to detail the nature and 
symptomatology of this obscure surgical 
condition. E. Wagner was, I believe, the 
first to suggest that sudden plugging of 
the pulmonary capillaries with fat globules 
might cause death ; and in 1866 Busch 
published a case of death from fat-em- 
bolism. He also showed experimentally, 
that the crushed marrow produced by 
fractures might furnish fat, to be absorbed 
by the veins and to cause death from em- 
bolism. This subject has been studied 
with great care by numerous German in- 
vestigators, and from the papers of Czerny, 
Scriba and others, the following facts 
have been obtained. The conditions espe- 
cially liable to give rise to fat-embolism are 

1 British and Foreign Med.-Chir. Review, 
1859, ii. p. 28. 

2 Injuries of the Nerves, p. 144* 
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compound fracture, though simple frac- 
tures, osteomyelitis, rupture of fatty liver, 1 
and diabetes 2 are supposed to have been 
concerned in its causation. The fat is ab- 
sorbed, often rapidly, by the veins and 
lymphatics, and produces embolic plugging 
of the capillaries of the lungs, kidneys, 
brain, and otber organs. From Wiener's 
experiments 3 it would seem that disastrous 
results are only liable to occur when very 
extensive fat-embolism is present, and 
that ordinarily fatty embolism is harmless 
and not apt to give rise to symptoms of 
shock or collapse, because the fat is elim- 
inated, perhaps by the kidneys. The 
symptoms are similar in many respects to 
those which we are accustomed to associ- 
ate with the word shock, but they occur a 
day or so after the receipt of injury ; hence, 
if there has occurred, after the injury, a 
distinct interval, in which the patient 
showed signs of reaction from shock, it 
may be considered that embolism of fat is 
the probable cause of the violent and fatal 
symptoms occurring later. Scriba, 4 whose 
investigations are very elaborate and but 
lately published, gives a very complete 
bibliography of fat-embolism, tables of 
urinary analyses in cases of osseous lesions, 
and a long series of cases of death from 
embolism, collected from various sources. 
He believes that emboli in the brain and 
cord, producing arterial ansemia and in- 
terruption of nutrition cause death. 

The table of symptoms, which he has 
been led by experiments on animals and 
by observation to attribute to fat-embol- 
ism, is worthy of reproduction. I therefore 
translate it. 

1. Fat in the urine, appearing periodi- 
cally in a recognizable form ; 2. Accom- 
panying attacks of dyspnoea ; 3. Lowered 
temperature ; 4. Occasional occurrence of 
slight haemoptysis, without fever and with- 
out dulness or rales; 5. Irregular action 
of the heart ; 6. Collapse, with pallor of 
skin and mucous membrane ; 7. Ordinary 
respiration, followed and interrupted by 
deep sighing respirations, and subse- 
quently Cheyne - Stokes respiration ; 8. 
Convulsions, and paralysis, often bilateral 
in character ; 9. Diminution of reflex ex- 
citability. 

The diagnosis of fat-embolism from 
shock is to be made by the later period at 
which the former occurs, by the interval 
of apparent improvement between the 
time of injury and the onset of serious 
symptoms, by the absence of visceral 
lesions, and by the symptoms mentioned 
above, which do not in all respects cor- 
respond with those of ordinary shock. 



1 British Med. Journal, Oct., 1877. 

2 Edin. Med. Journal, July, 1879. 

3 Arch. fiir. Experirn. Path., Bd. xi. 

4 Deutsche Zeitsch. f. Chir., 1880. 

VOL. I. — 10 



Venous thrombosis, due to lesions of veins 
at the time of injury, may produce some- 
what similar symptoms, but not at as 
early a period as fat-embolism. 

Unfortunately nothing practicable in the 
way of treatment has as yet been advanced 
for the relief of fat-embolism. It is readily 
appreciated that this difficulty is due to 
the fact that symptoms of embolic plug- 
ging with fat-globules are only presented 
after the process has occurred, for it is 
probable that embolism takes place a few 
hours after the injury, though symptoms 
may not be exhibited until aconsiderable 
number of hours later. In the present 
state of surgical knowledge the interest of 
fat-embolism, to the practical surgeon, 
centres in its resemblance to surgical 
shock, which it simulates, but from which 
it should be differentiated. It is possible, 
however, that the treatment of shock by 
hypodermic injections of ether, which has 
gaiued some reputation of late years, may 
owe its efficiency and reputation to a sol- 
vent action of the ether upon fat emboli, 
which present symptoms so similar to 
shock that observers may have been mis- 
led in their diagnosis. This is a sugges- 
tion, rather than the statement of a belief 
that such is the case.] 

Although — granting the result of such 
experiments to be not always uniform — 
there is ample evidence to show that the 
heart in its action is not directly depend- 
ent on the general nervous system, that 
is to say, it will continue to act after the 
removal of the whole of the great nerve- 
centres, provided the operation be gently 
and gradually performed ; yet it is equally 
clear and certain that the heart in its ac- 
tion is most powerfully influenced through 
the nervous system. This, indeed, is fa- 
miliar knowledge to every one whose 
heart has ever " leapt from joy" or "■sunk 
from fear." And this influence, if suffi- 
ciently intense, may stop its action alto- 
gether. This is what occurs; in death 
from shock. 

Death from shock, then,, is- the result of 
a sudden and violent impression on some 
portion of the nervous system acting at 
once through a nerve-centre upon the 
heart and destroying its action. 

This conclusion is confirmed by the 
condition of the heart; after- death. 

After death the heart is found full of 
blood. All its cavities are distended ; 
although this is most obvious in the au- 
ricles and the right ventricle, the left ven- 
tricle not so readily yielding. The great 
veins, and the venous system generally,, 
are also gorged. 

The blood, as a general rule, coagu- 
lates very imperfectly. A considerable 
portion of it remains fluid, and the clots 
are loose and dark. In none of my ex- 
periments or observations have I fouuel it 
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altogether fluid, although there is no rea- 
son to doubt the statement of Hunter 
and others, that this is sometimes the 
case. Rigor mortis also commonly, per- 
haps always, occurs ; and it is, sometimes 
at least, very strongly marked. When 
slight and transient it may easily escape 
notice. 

Although the effect of shock is most ob- 
vious and immediately important upon the 
heart, yet there can be no question that 
its influence is general throughout the 
system, operating more or less upon all 
the organs. This relation which is es- 
tablished between any organ or structure 
and other parts through the nerve-centres 
has been aptly termed sympathy. 

Nothing short of demonstrative evi- 
dence — actual experiment— could have es- 
tablished the fact that the whole of the 
great nerve-centres may be gradually re- 
moved without directly destroying the 
action of the heart, and yet that its move- 
ments may be at once arrested by a sudden 
and severe impression acting through 
them. This significant fact is especially 
important in relation to the present in- 
quiry. 

But these or other causes may pro- 
duce an effect, short, indeed, of imme- 
diate death, but which nevertheless leaves 
a person on the verge of dissolution ; and 
this condition is called Collapse. Its fea- 
tures in the extreme form are plainly 
marked. 

The patient lies in a state of utter pros- 
tration. There is a striking pallor of the 
whole surface ; most marked, from its con- 
trast to the natural color, in the face. The 
lips even are quite pale and bloodless. 
There is a cold clammy moisture upon 
the skin, and often distinct drops of sweat 
upon the brow and forehead. The coun- 
tenance has a dull aspect, and appears 
shrunken and contracted. There is a re- 
markable languor in the whole expression, 
and especially in the eye, which has lost 
its natural lustre and is partially concealed 
by the drooping of the upper lid. The 
nostrils are usually dilated. The temper- 
ature is considerably reduced ; and, if the 
person be able, he will complain of feel- 
ing cold, and perhaps shudder. Muscu- 
lar debility is extreme — apparent at a 
glance in the condition of the lips 
and hands — occasionally even to the re- 
laxation of the sphincters. The pulse 
is generally frequent, sometimes irregu- 
lar, always very feeble, perhaps quite 
imperceptible. In this latter case, al- 
though the ear may detect the fluttering 
action of the heart, the pulse does not 
reach the wrist. The respiratory move- 
ments are short and feeble or panting and 
gasping, "wanting the relief of sighs," 
sometimes imperceptible, although in the 
majority of such cases some action of the 



diaphragm may be detected by careful 
observation. Vertigo with dimness of 
vision supervenes. As the rule, there is 
not complete insensibility, although there 
is much variation in this respect, depend- 
ing no doubt upon the nature of the in- 
jury ; but . the person is drowsy and 
bewildered, yet conscious and perhaps 
rational when roused. Sometimes the in- 
tellect is singularly clear, and the senses 
perfect ; the hearing occasionally even 
painfully acute. In the less extreme 
cases there are often nausea and vomiting 
with hiccough. The last is very variable 
in its occurrence. 

The signs of syncope are those of col- 
lapse. Travers says, " a fit of syncope, 
and the recovery from it, present an epi- 
tome of the phenomena of shock." 1 So 
far as they extend, the symptoms of 
an ordinary fainting-fit are analogous to 
those of collapse. " They differ in "degree 
and duration more than in kind." It is 
true that in syncope there is more uni- 
formly a suspension of the mental facul- 
ties as well as of the senses and voluntary 
powers, but this may perhaps be explain- 
ed by the fact that causes which produce 
syncope act more uniformly upon the 
brain. It has already been remarked 
that in collapse there is considerable vari- 
ation in this respect— a variation doubt- 
less due to the nervous centre through 
which the shock operates. In syncope 
the crisis is more rapid. In collapse the 
effects are more extensive and profound. 

[The symptoms of shock vary with the 
individual as well as with the extent and 
locality of injury ; hence it is often impos- 
sible for even an experienced observer to 
determine at once whether organic lesions 
of seventy accompany a given case of se- 
vere shock. Authors have attempted to 
study the varieties of shock, by making a 
classification somewhat as follows : 1, 
transitory ; 2, protracted ; 3, secondary 
or delayed ; 4, insidious. The first two 
and the last varieties seem scientific and 
legitimate, but I am not convinced of the 
possibility of secondary or delayed shock. 
McLeod and others have affirmed the ex- 
istence of such a condition, and Hamilton, 2 
Avhile stating that he has never met with 
examples, says that he does not deny its 
possible occurrence. The concatenation 
of symptoms, often called delayed shock, 
is in my opinion due to a very different 
pathology. The very essence of shock is 
its immediate production before inflam- 
mation, septicaemia, suppuration, or fat- 
embolism can occur. If the symptoms are 
delayed, I believe them due to some sec- 
ondary change, such as those mentioned, 
and the well known rapid onset of some 

i On Irritation, 1827, pp. 127, 128. 
2 Military Surgery. 
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of these pathological processes readily 
comports with the time at which the so- 
called delayed shock supervenes. An- 
other explanation that 1 venture to offer 
for some of these cases is the reactionary 
mental exhaustion that may occur after 
great excitement, and simulate shock. 

The symptoms observed during shock 
are fully detailed by our author, and to 
his description 1 shall merely add some 
supplementary words. 

The symptoms are more pronounced as 
injuries of the extremities approach the 
trunk, and are more so in wounds of the 
abdomen than of the chest. Shock cer- 
tainly does not depend for its existence 
upon the occurrence of pain, for it rather 
renders the patient insensible to paiu, and 
may be presented, indeed, when an oper- 
ation of expediency has been performed 
under anaesthesia. The observations of 
Mitchell upon shock and pain in gunshot 
lesions of the large nerve trunks deserve 
mention in this connection. He studied 
injuries of the brachial plexus and its 
large branches, where there was no early or 
severe hemorrhage, and discarded wounds 
of thelowerlimbsbecausethe patient would 
almost alwa3'S fall from locomotion being 
interrupted, without reference to shock. 
Out of 5(5 patients only 2 had acute pain ; 
and 29 were able to walk away at once or 
in a few minutes, while the remaining 27 
either fell insensible or dropped at the 
time of wounding without loss of con- 
sciousness. 1 It would seem then that 
about one-half the cases injured by gun- 
shot wounds of nerve-trunks showed de- 
cided shock. It must be remembered, 
however, that bleeding and emotion on 
perceiving the paralysis would soon in- 
crease the depression of such patients and 
aggravate the symptoms presented. 
Panic suddenly produced closety resem- 
bles shock, but it and prostration from 
hemorrhage should, whenever possible, 
be differentiated from shock of injury. 

The circulation during shock is enfee- 
bled, and, according to Jordan, the cardiac 
pulsations are lessened in frequency, for 
he believes that the acceleration of pulse, 
so often observed, is really a sign of be- 
ginning reaction, 2 and that the heart is 
slowed during the existence of pure shock. 
In the same way he maintains that vom- 
iting does not occur in profound shock, 
but is a symptom of the reaction stage. 
The enfeebled heart and the contracted 
condition of the capillaries, already de- 
scribed, cause the pallor of the surface 
and the capillary stagnation in collapsed 
patients. An interesting study of sphyg- 
mographic tracings, obtained during 
shock, is presented in Mr. Jordan's paper. 



1 Injuries of Nerves, pp. 140, 141. 

2 British Med. Journal, 1867, vol. i., pp. 
13(3, 258. 



The temperature of the surface in shock 
has long been described as lowered, but 
no one, as far as I know, has made such 
elaborate investigation of the temperature 
records of surgical shock as Mr. Wag- 
staffe. 3 In a series of fracture cases, most 
of them compound in character and re- 
quiring amputation, he found the axillary 
temperature to be lowered in every in- 
stance but one. The average depression 
of temperature was 1.7°, though when he 
excluded one case in which hemorrhage 
might have been a factor in the fall of 
temperature, the mean fall was 1.2°. In 
his investigations of shock after capital 
operations, such as herniotomy, ovariot- 
01113', and amputations, he found a mean 
fall of 0.3° in the cases that subsequently 
recovered, and an average depression of 
3.7° in those which proved fatal. The 
deduction that seemed legitimate was that 
a fall of more than 1°, produced by shock 
of operation, justified an unfavorable prog- 
nosis as to the ultimate result of the case. 
In fractures of the spinal column he found, 
in the few cases observed, that the tem- 
perature-fall apparently coincided in some 
degree with the location of the fracture. 
The nearer to the medulla oblongata the 
seat of lesion, the greater was the decrease 
of temperature. In one remarkable case 
of fracture in the cervical region, in which 
the observation was made three hours 
before death, the axillaiw temperature reg- 
istered only 81.75° or 16.65° below nor- 
mal. In this case, however, post-mortem 
examination showed the sixth cervical 
vertebra broken, the cord compressed, and 
extravasation near the sympathetic nerve. 
These injuries were doubtless important 
factors in producing the fall, which cannot 
be wholly attributed to shock. 

An epitome of Mr. Wagstaffe's results, 
though derived from comparatively few 
cases, will be interesting. He found as 
follows : — 

Not Fatal. Fatal. 

A mean fall of — A mean fall of — 

111 burns and scalds, 0.1° 3.50 

In severe fractures, 1.6° 2.1° 
In operations without 

undue hemorrhage, 0.3° nearly 3.0° 

Some cases recovered which showed 
much lower temperature than would seem 
compatible with a favorable pi'ognosis. 
One man, who was admitted for suicidal 
cut-throat, and who had bled profusely, 
recovered, though his temperature on ad- 
mission was 91.2°. This case was not 
included in the above table, because the 
fall was probably due to some extent to 
the hemorrhage and mental perturbation. 
It illustrates the diminution of bodily heat 
that may occur at times without being 
S3-mptomatic of fatality.] 

1 St. Thomas's Hosp. Reports, 1870, p. 465. 



148 



COLLAPSE 



It can scarcely be necessary to remark 
that the symptoms just enumerated vary 
much in degree even in cases of complete 
collapse ; and from this we form our 
opinion of the immediate result. As a 
general rule, the less the manifestations 
of life, the worse the prognosis. When 
the respiratory movements have ceased 
and the pulse is imperceptible, we anx- 
iously listen in the region of the heart, 
and if we hear nothing there, life may be 
extinct. But it does not follow that re- 
covery is impossible even in this despe- 
rate eondition. In the first place, there 
may be some action of the heart still con- 
tinuing, although too slight to be audible 
outside, and with this amount of life 
there must be some hope. But setting 
this question aside for a moment, others 
arise. In the absence of any discover- 
able lesion which in itself must prove 
mortal, what is there in sueh a case to 
preclude the possibility of recovery? By 
what facts are we convinced that in such 
a case a person is really dead ? On the 
contrary, there is good reason for doubt- 
ing ; and if a doubt exist, the duty of the 
surgeon is clear. 

In experiments upon the higher animals, 
when the action of the heart is arrested 
by a shock, as by sudden destruction of 
the nerve-centres, its movements will, in 
many cases, be subsequently resumed ; 
and, if artificial respiration be kept up, 
they will continue for a considerable time. 
Further, when temporarily paralyzed by 
a simple shock, uncomplicated with any 
lesion, as, for example, by a blow upon 
the epigastrium, or by a current of elec- 
tricity, the heart will often, after a shorter 
or longer interval of repose, resume its 
action and permanently recover. There 
can be no doubt that instances of this kind 
have occurred in the human subject. It 
is needless in this place to enter into a 
consideration of the ingenious explanation 
which has been offered of this fact— that 
it is due to a temporary exhaustion of 
power, which, after an interval of rest, is 
renewed. It is enough to have the fact 
established . ISTay , far less than this would 
be sufficient to demand from us the adop- 
tion of any means, for any length of time, 
which might possibly succeed in restoring 
animation. 

When a person recovers directly from a 
state of collapse, he passes through the 
stages of what is termed reaction. 

This process, in the most favorable cases, 
is gradual, often occupying many hours. 
It may be many da}-s before the system has 
thoroughly rallied and the several func- 
tions have resumed their wonted harmony. 
Amongst the earliest symptoms of healthy 
reaction are improvement in the power 
and rhythm of the pulse, and fuller inspi- 
rations ; an occasional deep sigh is, I 



think, a very favorable sign ; so also is the 
power of swallowing ; and confirmatory of 
these, an increase of the temperature. 
Vomiting is commonly one of the early 
symptoms. An important sign of still 
further improvement is an inclination to 
shift the position ; to move from the su- 
pine posture — which is emphatically the 
posture of debility — to one side. Subse- 
quently there is, for a time, some excess 
of action, but it may be gradual and very 
slight. The person is a little feverish. 
The skin becomes rather hot, the face 
flushed, the pulse is rather frequent, and 
perhaps bounding, the urine scanty and 
highly colored, there is thirst, headache, 
and some restlessness. But at length the 
skin becomes moist, the person falls asleep, 
and awakes convalescent. 

[Heaction is the stage of shock that forms 
the route to a normal condition of the vital 
functions, and although we do not desire 
it to be inordinate, giving rise to trau- 
matic delirium and other untoward symp- 
toms, it is usually preferable to have an 
excess than a deficiency of reaction. The 
latter indicates nervous depression and 
lethargy, while the former generally shows 
at least activity of the vital forces ; and it 
is always easier to control force than to 
create it. A distinction should be made, 
however, between activity or power and 
the condition of prostration with excite- 
ment spoken of by our author. 

The time at which reaction will begin, 
or if begun, when it will become com- 
plete, cannot be foretold, since severe 
shock may be of short duration, and slight 
shock may continue its unfortunate effects 
for hours or days.] 

It has been often observed that recov- 
ery after severe shock is not always 
uniformly progressive. The symptoms 
sometimes fluctuate very obviously. A 
short period of improvement in the pulse, 
respiration, and temperature, is succeeded 
by an interval of failure ; and this alter- 
nation may recur again and again, each 
relapse, however, being less marked, un- 
til reaction is thoroughly established. 

Other things being equal, the longer the 
symptoms of reaction are delayed the 
more unfavorable is the prognosis. If at 
the expiration of some hours no symptom 
of its commencement appear, the patient's 
condition is certainly desperate. 

But a state of collapse may end neither 
in immediate death nor in direct recovery. 
The reaction may be imperfect, and that 
condition which Travers has described as 
"prostration with excitement" may su- 
pervene, and this may lead indirectly to a 
fatal or favorable issue. 

This state is marked at first by dry heat 
of the skin, a flushed face and anxious 
expression, a rapid and bounding pulse, 
which is sometimes even sharp, but always 
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easily compressed. The respiration is 
hurried and imperfect, with partial and 
irregular sighs. The tongue is tremulous ; 
there is often urgent thirst ; vomiting is a 
frequent and sometimes most obstinate 
symptom ; there are occasionally rigors. 
The languor or stupor of collapse is suc- 
ceeded by restlessness, jactitation, tremor 
and twitchings of the muscles, prsecordial 
anxiety ; often, but not always, delirium 
of various degrees, from occasional inco- 
herence to wild and tierce excitement : this 
most frequently occurs, and is more mark- 
ed, during the night. There is either an 
entire absence of sleep, or it is partial and 
interrupted, and is succeeded by no relief. 
As the exhaustion increases, the skin be- 
comes covered with a cold and clammy 
sweat, which is very often profuse. The 
face becomes pale and the expression 
haggard ; the pulse innumerably rapid, 
irregular, fluttering ; subsultus comes on ; 
slight convulsions ; coma more or less 
profound ; and death. 

The symptoms are subject to consider- 
able variation, both with respect to the 
periods at which they supervene and their 
manifestation. Perhaps the disturbance 
of the cerebral functions is, of all, most 
variable. There may be little more than 
a peculiar irritability of manner, with an 
increased disposition to talk, sometimes 
rationally, occasionally incoherently. Oft- 
en there are strange illusions, attended 
with a peculiar dread of impending evil ; 
or, on the other hand, there may be the 
fiercest maniacal raving. Lastly, it may 
present all the features of — in fact, be — a 
case of ordinary delirium tremens. 

Now these symptoms of extreme excite- 
ment, leading so rapidly to fatal exhaus- 
tion, are unquestionably evidence of ex- 
cessive action and deficient power. Hun- 
ter calls it irritability. There is no more 
important subject for inquiry than the 
relation of action to power in the living 
body. In the condition of health the bal- 
ance is uniformly maintained, or at least 
the supply is equal to the demand. But, 
if from any cause the power of an organ, 
on the function of which life is immedi- 
ately dependent, be much impaired, this 
difficulty arises : its function must still be 
discharged to an extent at least sufficient 
for the purposes of life, and therefore de- 
ficiency of power may need to be redeemed 
by increase of action. But action involves 
exhaustion, and repose is needed for re- 
pair. The greater the effort, therefore, 
the greater the exhaustion. But again, 
decreasing power must be met by increas- 
ing action. Thus cause and effect react 
each on the other; the relation between 
power and action becomes more and more 
reversed, until at length, the supply di- 
minishing, and the demand for action 
and repose alike augmenting, the crisis, 



with rapidly increasing pace, is hurried 
on. 

No organ illustrates this so strikingly 
as the heart, and under no circumstances 
better than in the present case. An im- 
pression is produced upon the heart where- 
by its power is for some time impaired. 
But, that life may last, it must still to a 
certain extent circulate the blood. If it 
be too feeble to accomplish this necessary 
task at its ordinary rate of action, its fre- 
quency must be increased. But action is 
succeeded by corresponding exhaustion ; 
and so, if the supply prove unequal to the 
demand, follows prostration with excite- 
ment — deficient power and excessive ac- 
tion ; the pulse increasing in frequency as 
it fails in force. 

In this way collapse may indirectly ter- 
minate in death, through excessive and 
exhausting reaction ; or, if happily the 
power be sufficient to restore the equilib- 
rium, in ultimate recovery. 

In reference to these cases it is interest- 
ing to note, that in others reaction may 
be for a long while — perhaps some days — 
very partial and defective ; sufficient, in- 
deed, to protract life, but rendering the 
prognosis extremely doubtful. 

But the effects of a shock to the system 
are not always thus limited in their nature 
and duration. Those which have been 
described may be termed primary or di- 
rect, but sometimes these are succeeded 
by others more remote and secondary, in- 
cluding perhaps, after a shorter or longer 
interval, grave mischief, or it may be even 
death. It is not uncommon to have va- 
rious forms of local disease or disturbance 
of the general health referred to some pre- 
vious shock which the system has sus- 
tained. "He has never been the man he 
was since," is a familiar allusion to a case 
of this kind ; and, after making every al- 
lowance for exaggeration and misinterpre- 
tation, the relation of cause and effect be- 
tween some previous shock and present 
mischief may be often clearly and une- 
quivocally established. [Dr. Peter Hood 1 
believes that cardiac weakness may be 
developed as a remote consequence of such 
injuries as railroad shock ; and advocates 
phlebotomy at the time of injury as a pro- 
phylactic measure.] Nor does it seem diffi- 
cult to conceive how some defect or per- 
version of nutrition may gradually super- 
vene upon the sudden and severe commo- 
tion of a violent shock. Into a description 
or even an enumeration of these various 
effects it is not practicable to enter here, 
but it may be remarked that of late years 
the subject has attracted much attention 
in connection with accidents on railways. 
For the cases thus furnished not only ex- 
cite professional interest from the striking 

» Lancet, Feb. 27, 1875. 
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symptoms they exhibit, but public interest 
also from the pecuniary question usually 
involved. 1 

It must be added, however, in relation 
to this very interesting subject tbat, as 
many cases show, there is no constant 
proportion in their severity between the 
immediate and remote effects of shock. 
Some of the worst cases of this kind, those 
which after long periods of suffering have 
at length proved fatal, have at first ex- 
hibited, if any, apparently only the most 
trivial symptoms. There is abundant evi- 
dence to show the need of anxious watch- 
ing in all these cases. 

The principal causes of collapse are : — 

Injuries sudden and severe, or exten- 
sive, as contused and lacerated wounds, 
involving a considerable amount of tex- 
ture — the crushing of a limb, for instance. 
Burns present familiar and striking ex- 
amples of extreme collapse produced by 
this cause. Under this head, too, come 
capital operations. 

Injuries of very important organs, as 
the liver, or other of the viscera ; or of 
the joints ; or of other organs abundantly 
supplied with nerves. Sudden crushing 
of the testicle has proved fatal. 

Pain alone, when intense and protract- 
ed, has proved fatal in this way ; and it 
appears, in a case related by Sir A. 
Cooper in his first lecture, that sudden 
relief from great agony was attended with 
the same untoward result. 

Certain poisons operate in this manner, 
depressing the system so suddenly and se- 
verely as to produce a state of collapse; — 
tobacco, for example. And drastic purga- 
tives have in some cases induced a simi- 
lar condition. 

The purest examples of collapse are 
those which are produced simply by what 
is termed a shock to the nervous system. 
A severe blow upon the epigastrium, for 
instance, may produce immediate death 
without any detectable lesion. A current 
of electricity acts in the same way, as in 
death from lightning. Simple concussion 
of the brain is, perhaps, the example 
most commonly presented to our notice 
as surgeons. In this case, however, the 
ordinary effects of shock are complicated 
b3 r the insensibility which naturally re- 
sults from the nature of the injury. [In 
concussion of the brain there is probably 
concomitant laceration of brain substance 
in nearly every instance.] 

Accidents on railways present striking 
examples of an analogous kind. After a 
collision, different persons are found in 
various degrees of collapse without per- 
haps any visible injury or local lesion. The 

1 For the best and fullest information on 
this subject, the reader is referred to Erich- 
sen on Railway Injuries, 1866. 



condition is referred to concussion, not of 
the nerve-centres only, but of the whole 
system— to shock of both "body and 
mind." 

There can be no doubt that in some 
cases a mental emotion alone may destroy 
life. And- although this extreme effect is 
very rare, yet doubtless there is no source 
of shock to the system so frequent as the 
mind. Its subtle operation is most mark- 
ed in its relation to what are termed the 
organic functions. Its influence upon the 
functions of the stomach and intestines, 
liver, kidney, skin, and other organs, is 
well known. A familiar instance of the 
extent of its influence is seen in women 
during lactation. The qualities of the 
milk are from this cause often suddenly 
changed, so as to produce very serious ef- 
fects upon the infant. In some recorded 
cases the result has proved fatal. 

It is remarkable and characteristic that 
severe shocks to the system from mental 
emotion, after the more immediate effects 
have passed away, often leave some organ 
permanently impaired in its function. 
Sudden fright, for instance, has produced 
deafness. 

Some injuries tend to produce collapse 
in more than one way. The collapse fol- 
lowing gunshot wounds, for example, 
may be due partly to the extent of the 
mischief and the organ or organs involved 
in it, assisted more or less by hemorrhage 
according to its degree ; and undoubtedly, 
in many instances, partly to the effect up- 
on the mind of a sudden, and probably 
severe, injury, the nature and extent of 
which are doubtful. 

Again, the shock produced by the cold 
douche is doubtless increased by the de- 
pressing effects of great and rapid reduc- 
tion of temperature. 

The effects of shock are aggravated by 
loss of blood. Hence a comparatively 
slight injury, if accompanied by consider- 
able hemorrhage, will produce a more 
profound impression on the system than 
one much more severe without this most 
important complication. 

But hemorrhage alone, if sudden and 
profuse, will produce collapse. Excessive 
hemorrhage, even if gradual, will produce 
a state of extreme exhaustion and debility, 
and death from anaemia ; but this is not 
the same as collapse from loss of blood, 
which depends rather upon the sudden- 
ness than upon the amount of hemorrhage. 
In sudden and profuse hemorrhage, the 
heart and system generally are not only 
directly affected, but indirectly through 
the great nerve-centres by the abrupt ab- 
straction of blood. 1 And although after 
death from simple shock without any loss 

1 See Marshall Hall, Med.-Chir. Trans., vol. 
xvii. 
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of blood the heart is found distended with 
blood, while after death from sudden 
hemorrhage it is more or less contracted, 
yet the difference appears to be due prin- 
cipally to the quantity of blood in the sys- 
tem ; for if in the former case the distend- 
ed heart be relieved by opening a large 
vein, it will assume very much the condi- 
tion met with in the latter case. More- 
over, the symptoms produced in each case 
are to my observation similar ; and al- 
though it is of the greatest importance to 
distinguish between the causes, yet in 
either case the condition induced is a state 
of collapse. 

Perhaps the chief distinction between 
the symptoms of collapse the result of 
sudden and profuse hemorrhage, and of 
that from other causes, consists in this : 
in the former the effects are for a time 
most obvious on the vascular system ; the 
functions generally not appearing de- 
pressed to the same extreme degree: 
Thus, when the pulse at the wrist may be 
imperceptible and the heart's action 
hardly, if at all, audible, the voice will 
continue clear, firm, and loud, and the 
physical and mental powers considerable. 
Such a condition is often witnessed in 
hemorrhage during labor. This contrast 
is, however, of course, only temporary ; 
and the same is sometimes seen in collapse 
from other causes, as, for instance, in 
Hunter's own case. 1 

[A state of collapse is frequently exhib- 
ited in the course of certain blood diseases, 
such as cholera, yellow and typhoid fever. 
Especially is it seen in perforation of the 
intestine as a result of typhoid fever.] 

Hitherto the influence of shock has been 
considered only in its extreme effects when 
directly producing a state of collapse ; but 
it must be a very narrow view of the sub- 
ject which would overlook its less severe 
though much more frequent results. It 
may operate in any degree, and produce 
in one case, as has been already seen, in- 
stant death, or a state not to be distin- 
guished from it for a time even by the 
most anxious scrutiny ; in another case 
effects so trivial that the symptoms pass 
unnoticed or unheeded by a superficial or 
careless observer. 

There are many instances on record, 
and many more known to every surgeon, 
of death from this cause less sudden, but 
in many instances scarcely less inevitable. 
In some cases injuries or operations, com- 
paratively trivial in their nature, induce 
a condition of otherwise unaccountable 
debility, and terminate in death by as- 
thenia. A careful inquiry into the his- 
tory of such cases will often elicit facts 
which enable us to reconcile the apparent 
disproportion of cause and effect. 



1 Works, by Palmer, vol. i., p. 244. 



After injuries or operations sufficiently 
severe to produce a serious impression 
upon the system, yet by no means amount- 
ing to a condition of collapse, reaction is 
sometimes defective or unduly delayed. 
The patient remains depressed ; there is 
no heat of surface ; the pulse is weak and 
perhaps unsteady ; he does not sleep 
soundly, although he may be constantly 
dozing ; and the stomach is often irrita- 
ble. In a word, there is an absence of 
"sympathetic fever." 

There are some circumstances which 
greatly affect the result of shock in its 
various degrees upon the system. 

General debility favors the influence of 
shock. A weak system is more easily im- 
pressed and disturbed, and reaction fails 
from want of power. 

In the same way very much depends 
upon what is termed the state of the con- 
stitution, or rather the idiosyncrasy, of 
the individual. An injury which will 
produce no visible effect upon one man, 
scarcely inducing even a temporary dis- 
turbance of any function, will in another 
produce a most serious and enduring im- 
pression. Yet both of these subjects shall 
be previously in perfect health ; but there 
is often, though not always, a visible dif- 
ference in their temperament, by which 
our judgment is materially guided in cal- 
culating the probable effect of any opera- 
tion or injury. 

The effect of any shock is most disas- 
trous in those whose constitutions have 
been previously broken down by debauch- 
ery or excess. These labor on, inadequate 
to the ordinary demands of every-day life, 
and utterly unequal to the extra claim 
which a comparatively small injury makes 
upon the vital powers. These are the 
cases that so often terminate in delirium 
tremens. 

[Disease of the kidneys and heart may 
exert a disastrous influence upon the de- 
gree 1 of shock after injury or operation. 
Hence, the urine and heart should inva- 
riably be examined before major opera- 
tions are undertaken.] 

As life declines, the vital powers dimin- 
ish, and this decrease becomes strikingly 
apparent when any injury or disease leads 
to an increased demand upon the re- 
sources of the system. There is less 
power in reserve, if it maybe so expressed ; 
less constitutional capital. In old au;ethe 
system may be equal to the task of main- 
tenance, but it is much less capable of the 
extra exertion of repair. Hence those 
advanced in life are slow to rally from the 
effects of shock. Reaction fails. Sudden 
confinement to bed alone often produces 
a very serious impression upon old people. 
The system in advanced life often appears 
unequal even to this change. Thus an 
injury in itself insignificant may in this 
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way, by rendering confinement to bed 
necessary, lead to a fatal result. Surgeons 
are aware of this, and in the treatment of 
fracture of the neck of the femur, for ex- 
ample, are anxious to see the patient 
about again as soon as possible. 

The capacity for reaction must not be 
confounded with the power of resistance. 
Indeed, generally they are inversely pro- 
portioned to each other. A certain de- 
gree of shock may produce a very obvious 
disturbance of the system in the young, 
which nevertheless soon subsides. In the 
old the same influence may be attended 
with scarcely any visible effect, yet when 
an impression is made it endures. So the 
influence of shock is more manifest but 
more transitory in the young ; less obvious 
but more fatal in the old. 

Apart from all considerations relating 
directly to the body, the character and 
condition of the mind exert a more subtle 
but most important and interesting influ- 
ence upon the effects of shock, especially 
in its less extreme degrees. Perhaps it is 
not always known how much the result of 
an operation is regulated by this cause. 
It seems that in some instances a firm and 
deeply-rooted conviction that recovery is 
impossible may alone suffice to prevent it. 
There are instances on record of death af- 
ter the most trivial operations, which can 
be explained in no other way. Nay, more, 
as already noticed, death has been directly 
produced from mental emotion, without 
the intervention of any other cause. And 
even in such instances as those related by 
Travers and others, it cannot be regarded 
as a predisposing cause only. The trivial 
operation is but indirectly connected with 
the fatal result as the exciting cause of the 
mental condition. Although these ex- 
treme instances are comparatively rare, 
yet, on the other hand, it may be affirmed 
that in every case the result of a severe 
accident or operation is more or less in- 
fluenced by the state of the mind. We 
speak familiarly and truly of certain emo- 
tions as depressing, and of others as ex- 
citing ; and it is not difficult to understand 
that much must depend upon the ques- 
tion—With which of these is the inevita- 
ble shock of an operation or accident to be 
associated ? 

Those who have watched patients the 
most closely attach the greatest weight to 
this matter. A nurse has often consider- 
able advantage over the surgeon in this 
respect. She becomes more thoroughly 
acquainted with the condition of the pa- 
tient's mind, and its influence upon the 
system. I have more than once talked 
over this subject with the intelligent sis- 
ters of the wards which are more espe- 
cially devoted to eases of operation at 
St. Bartholomew's Hospital ; and I think 
many would be surprised at the vast im- 



portance they attach to the condition of 
the mind in determining the result. Many 
times, when to a passing observer the state 
of a patient has appeared to be in every 
respect satisfactory, I have seen the sister 
shake her head, and heard her say, "He 
would do very well if he were not so nerv- 
ous ; but he will never get better while he 
continues to persuade himself that he can- 
not ;" and rarely has the prediction proved 
to be false. 

There are at least two distinct forms 
of mental influence operating powerfully 
upon the result. The first is either the 
buoyanc} r produced by hope and a firm 
belief in a successful issue, or the depres- 
sion produced by despondency and a rooted 
conviction that the result will be fatal. 
The second is either a calm and equable 
disposition, patient and enduring, or a 
peevish and irritable temper, restless and 
complaining. The former of these are 
"usually influenced by age, and the latter 
by sex. The young are the most hopeful, 
and women as a rule endure most pa- 
tiently. 

In this way may be explained, without 
impugning the authenticity of the actual 
facts, many of the marvellous stories which 
some people like to relate ; such as the 
prognostication of the result of an opera- 
tion or injury which at the time seemed 
opposed to all reasonable calculations ; 
the verification of dreams, etc. 

Other conditions being the same, the 
immediate effect of any shock upon the 
system varies as the intensity of the im- 
pression. Hence the greater fatality of 
large amputations for accident when com- 
pared with those for long-standing disease. 
In the former case a sudden and severe 
injury is closely followed by a large oper- 
ation, and the person passes at once from 
a state, of activity to one of close confine- 
ment. Here are all the conditions calcu- 
lated to produce a profound impression. 
In the latter case the person has become 
accustomed to confinement. His habits 
of life after the operation are not abruptly 
changed. There is no shock from an in- 
jury antecedent to the operation, and the 
system is less startled by the irritation of 
the wound when previously to some ex- 
tent prepared for it by the accustomed 
irritation of the disease. 

A siiniiar explanation may be applied 
to the comparatively great danger of what 
are termed ' : operations of expediency." 
The shock to the system is greater when 
previously unaccustomed to any unusual 
demand upon its resources. 

[Surgical shock is greatly influenced in 
decree by individual susceptibility, by lo- 
cation of injury, by sex, age, and previous 
disease, as well as by a number of other 
concomitant circumstances. Many of 
these matters have been freely discussed 



INFLUENCING CIRCUMSTANCES RELATIVE TO SHOCK. . 153 



iii the text, and of them I shall say but 
little ; a few influencing circumstances, 
however, that have not been detailed by 
our author, I shall speak of more at 
length. 

In regard to locality of injury Long- 
more 's statistics' are valuable, and show 
that death from shock is rare after wounds 
of the extremities, unless they are very 
severe. Of 100 consecutive deaths in the 
Crimean war, 22 are recorded as from 
shock, but of these in only 1 case was the 
injury confined to a primary wound of an 
extremity. Out of the 22 cases of death, 
however, 16 were penetrating wounds of 
abdomen, pelvis, or chest. Of these 16, 
there were 13 of the abdomen. This 
shows that abdominal wounds are accom- 
panied by great shock. Wounds of the 
brain and cord give rise to great depres- 
sion similar to shock, but here we have di- 
rect injury to the nervous centres, which 
renders the diagnosis between simple shock 
and eerebritis or myelitis a difficult prob- 
lem. Whether the degree of shock fol- 
lowing injury to a previously paralyzed 
limb is equal to that resulting from wounds 
of a healthy extremity I am unable to de- 
cide, as I have no accurate observation of 
the subject. 

Burns and extensive skin injuries are 
associated with great shock, which may 
be due to the extensive nerve distribu- 
tion involved, or to some subtile delete- 
rious influence from arrest of the blood- 
purifying functions of the capillary and 
lymphatic circulations in the skin and 
subcutaneous tissues. 

The relation of temperature to the con- 
dition under consideration is interesting. 
Animals are said b}^Mapother 2 to be more 
easily killed by shock the higher their 
bodily temperature. Another experi- 
ment, germane to our subject, is the pro- 
duction of dealh from cardiac spasm, when 
a shaved rabbit is suddenly subjected to 
severe cold by being placed in ice-water. 
The statements show that there is some 
relationship between shock and external 
temperature. One of the worst cases of 
shock, to be followed by.recovery, that I 
ever saw, was caused by a pistol-shot 
wound of the abdomen. The man, after 
the injury, had waited some time, on a 
cold winter's night, for a street-car, and 
then ridden a considerable distance. The 
shock, when I saw him, was profound, 
due to the locality of the injury, the ex- 
posure to cold, and the fatigue of travel- 
ling. His critical condition was combated 
by hypodermics of whiskey and ammonia, 
and the other methods of treatment to be 
described, and he fully recovered. 

Previous starvation has a depressing 



1 Gunshot Injuries, pp. 149-50. 

2 Med. Press and Circular, Dec. 10, 1879. 



effect on the patient, and increases the 
shock. Experiment has shown that ani- 
mals will fall down dead from the slight- 
est shock, such as cutting a pigeon's 
claws, if subjected to a process of starv- 
ation previously. 1 This may be a factor 
iu the shock seen after injury, in eases of 
accident among the lower classes, that 
has not been sufficiently recognized. It 
points to the necessity of combining nu- 
triment with other remedial measures in 
the treatment of the condition. 

A statement, which will perhaps sur- 
prise many, is made by Dr. Peter Hood 
in the Lancet, .February 27, 1875, p. 300. 
He says that in railroad and gunshot in- 
juries it has been observed that persons, 
who have lost blood eopiousl} 7 , do not suf- 
fer from the nervous depression so com- 
mon among those who have sustained in- 
juries unattended with hemorrhage. This 
is given as one reason for advocating phle- 
botomy in the treatment of certain cases 
of shock, which operation, he says, tends 
to relieve the heart and vessels oppressed 
by the thickened blood, and enabling by 
the former to regain power, tends to estab- 
lish a more vigorous flow of blood through 
the brain.] 

In the treatment of collapse in its ex- 
treme degree, our object is to maintain, 
and, if necessary, to excite, a sufficient 
amount of action for the purposes of life 
till the system is enabled to rally from the 
exhaustion produced by the shock. A 
certain amount of action is essential to 
life. The heart must beat and the patient 
must breathe. Here it becomes neces- 
sary to distinguish the two cases previously 
described- — collapse without hemorrhage, 
and collapse the result of sudden and ex- 
cessive hemorrhage. With regard to the 
treatment and the issue of the case, this 
distinction is of primary importance. 

First, then, of collapse the result of a 
severe shock without hemorrhage. Sup- 
posing the most desperate case, in which 
no sign of life can be detected : is any 
thing to be clone V So long as the slight- 
est doubt remains, the ease is not abso- 
lutely hopeless. In the absence of any 
positive evidence to the contrary, such as 
the lapse of time or the complication of 
irreparable injury, we assume that recov- 
ery is not impossible. When the respi- 
ratory movements have ceased, artificial 
respiration should be patiently practised ; 
and if there be any evidence of the heart's 
action, it should be perseveringly contin- 
ued until we obtain evidence" that the 
function is naturally performed. 

If no evidence of the heart's action be 
detected, can anything be done to excite 
it V 

If an animal be killed by shock, such as 
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sudden destruction of the spinal cord and 
brain, and the chest be opened within a 
minute or two of the operation, the heart 
will be found motionless, or with the 
slightest flickering movement, most ap- 
parent in the auricles, and distended with 
blood. The veins too are in the same en- 
gorged condition. If now the right auri- 
cle or ventricle be punctured, blood will 
pour out, and this will be instantly fol- 
lowed by a striking increase in the heart's 
action, which will continue to improve for 
some time. Or if the distended jugular 
vein be opened in the neck, the heart will 
resume its action as soon as relieved. 
"While the heart remains paralyzed by 
distension, it cannot recover. 

In such a case, therefore, the superficial 
veins of the neck should be examined ; 
and if distended, the external jugular 
should be opened. This treatment is 
sanctioned by both reason and experiment. 
Nothing else seems to offer any prospect 
of success. Electricity has been recom- 
mended ; but even if it could be obtained 
at the precious moment when required, 
the principle of its application is, to say 
the least, a very doubtful one. 

While these means are practised, the 
temperature of the body must be carefully 
maintained. This important precaution 
is apt to be neglected during the prosecu- 
tion of more active measures. As the 
circulation fails, the temperature falls ; 
but the person must not be allowed to 
grow cold. 

If there has been considerable hemor- 
rhage, our chances of success are greatly 
diminished ; and when such extreme col- 
lapse as that just spoken of is the result of 
hemorrhage, the case is desperate indeed. 
In such a case, transfusion is the sole 
means that offers a chance of life. The 
difficulty of its immediate adoption is gen- 
erally fatal to its employment ; but if 
practicable, it should certainly be at- 
tempted. It is unquestionably "a fair 
and rational expedient." 

But if we should happily succeed in ex- 
citing the heart to resume its action, or in 
less desperate cases where it still acts, 
when the symptoms are such as were de- 
scribed at the commencement, how shall 
these actions be best maintained V 

While, on the one hand, it is absolutely 
essential that these actions shall be to a 
certain extent continued at whatever cost, 
on the other hand it is of extreme impor- 
tance that the flagging powers be not un- 
necessarily tasked. Time is a more im- 
portant element in these cases ; and if in 
the interval we can keep the patient alive, 
the system will sooner or later rally from 
the effects of shock, if uncomplicated with 
any mortal lesion. The chief point of 
difficulty is to decide how much to do ; 
when to act, and when to desist. If by 



imprudent and impatient attempts to in- 
crease action, we draw too largely on the 
already exhausted powers, we hasten the 
catastrophe ; but nevertheless we watch 
narrowly that the feeble functions do not 
decline. u We have two points especially 
to bear in mind," says Travers, "first, 
maintaining action ; secondly, not forcing 
it." During this critical period such a 
case should not be left for an instant. 
The patient must be strictly kept in the 
horizontal position, with the head on a 
level with the trunk ; and he should not 
be raised to any extent till reaction is 
fairly established. Amongst drugs there 
are many stimulants, but in these cases 
nothing is equal to brandy. Its effects 
are more certain and decided, and it suits 
the stomach best. It will remain when 
all other stimulants are rejected. The 
state of the circulation and the tempera- 
ture are the guides to its use. However, 
there should be a limit even to the admin- 
istration of brandy. If no effects are ap- 
parent after an ounce or two have been 
swallowed, it is very questionable if any 
advantage will be gained from a larger 
quantity. It frequently happens, that 
after several ounces of brandy have been 
given without benefit, they are suddenly 
returned. The stomach, no longer able 
to absorb its contents, is thus stimulated 
to expel them. The application of heat 
to the epigastrium and the extremities is 
most useful. Flannel cloths wrung out of 
hot water and applied to the pit of the 
stomach are often of signal service. If 
the patient be unable to swallow, stimu- 
lating enemata should be administered. 
With all this, the temperature of the body 
generally should be maintained. As the 
natural production of heat fails, its loss 
must be prevented as much as possible and 
supplied by artificial means. Nourish- 
ment should follow stimulants very closely. 
Stimulants alone may be required in the 
first emergency, but they soon prove use- 
less if unaccompanied bj r nourishment. 
The two may be combined with the 
greatest advantage ; and as the system 
rallies, stimulants are gradually with- 
drawn. 

Where there has been considerable loss 
of blood, the demand for nourishment is 
much more immediately urgent, and must 
be more abundantly supplied in the most 
assimilable forms. In this case reaction 
is longer delayed and more gradually de- 
veloped. [Patients, who have sustained 
profuse hemorrhage, usually drink large 
quantities of water, as though it were re- 
quired to replace the fluids lost by the 
escape of blood. Is it not possible that 
saline solutions would be even more ac- 
ceptable, and perhaps beneficial V] 

I cannot resist transcribing the follow- 
ing remarks by Travers, in his work on 
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Constitutional Irritation, with reference 
to this great question : 

" If we neglect to supply stimulus when 
called for, the spark of life goes out. The 
signs of its indication must therefore be vigi- 
lantly observed. We are maintaining action 
upon inadequate power, in the hope that 
the natural resources may come to our relief, 
and that we may gradually diminish stimulus 
and increase nutriment, which is our only 
method of raising power to a balance with 
action. 

"The respondence of the circulating forces 
to an increased supply of stimulus must serve 
as a caution against over-supply. Since 
power is deficient, we must carefully husband 
our only resource, and not waste it in inordi- 
nate action. When the signs of reaction are 
manifested, its excess is much to be appre- 
hended, if such reaction has been obtained 
by over-stimulation. 

"Excessive reaction so induced is 'prostra- 
tion with excitement' in its most perilous 
form. When such a state is the original form 
of the malady, it is probably less dangerous, 
because in this case the inequality between 
power and action is less." 

If from injudicious treatment, or other- 
wise, reaction becomes excessive, we have 
the condition previously described — 
"prostration with excitement. " In this 
case the indications of treatment are clear 
and simple enough, but unhappily most 
difficult to fulfil : to support and increase 
power, and to moderate and reduce ac- 
tion. We would rather give nourishment 
than stimulants, but unfortunatety the 
latter are generally necessary and cannot 
be spared. 

When the stomach is irritable and re- 
jects its contents — a common and unto- 
ward complication — small pieces of ice, 
swallowed from time to time, are usually 
most grateful to the patient and beneficial 
in their effect. [Iced champagne and effer- 
vescing waters are very grateful to the pa- 
tient.] Mustard -plasters to the epigas- 
trium are also frequently useful ; and if 
not, possess the great merit of being harm- 
less. 

Mental excitement may be often mode- 
rated by keeping the head cool. The 
beneficial effects of sleep are never more 
strikingly seen than in cases of this kind. 
A few hours of sleep will sometimes alto- 
gether change the condition of the pa- 
tient. Unfortunately, in proportion as it 
seems needed, it becomes most difficult to 
procure it. In the worst cases, the ab- 
sence of sleep is a striking feature. But 
full doses of opium will often accomplish 
this desirable end ; and it is when opium 
thus acts that it proves most signally ser- 
viceable. 

It is the most valuable of all drugs in 
this condition, and the system will gene- 
rally tolerate and require unusually large 
doses. If the patient cannot or will not 



swallow, it may be given by the rectum. 
Dupuytren preferred this way to the other 
of administering it. 1 Or, what in the ma- 
jority of cases is best, a solution of morphia 
may be injected under the skin. As a very 
general rule, it may be said that opium 
proves beneficial in proportion as the symp- 
toms of syncope predominate. It is contra- 
indicated when those of coma appear. 

When opium fails or disagrees, henbane 
will often prove a very valuable remedy, 
or they may be given together. "There 
is a charm in its operation altogether pe- 
culiar." It "soothes and stills."" [Chlo- 
ral and bromide of potassium are valu- 
able adjuncts to the narcotics.] 

Concerning the treatment of deficient 
reaction after injuries or operations there 
is little to be said. The earliest evidence 
of failing power, either in the state of the 
pulse or the temperature of the surface, 
must be met by support in the form of 
assimilable food, and, if necessary, by 
stimulants. Hemorrhage, according to 
its extent, will delay and impair reac- 
tion. Perhaps it sometimes happens that 
healthy reaction, which in the course of 
nature should succeed an operation or in- 
jury, is for a time averted or altogether de- 
stroyed b3 r a depletory plan of after-treat- 
ment, adopted with an idea of preventing 
inflammation, or some one or more of the 
many ill-defined and as little understood 
evils associated with that term. While 
all goes on well, be3'ond giving a suffi- 
cient amount of support in a light and 
simple form at first, the less that is done 
the better. Should reaction fail, stimu- 
lants must be added to the requisite ex- 
tent, their effect upon the system being 
carefully watched. Of the indications for 
their use Mr. Vincent saj-s, in his Obser- 
vations, "If in twelve hours, or earlier, 
the pulse does not indicate increased ac- 
tion, if it becomes fluttering and unequal; 
when the surface does not seem to evolve 
heat ; , when the countenance is listless, 
and, perhaps, when the patient reports 
himself better than it might be expected ; 
and particularly if he is not clear in his 
answers, but is wavering — then that best 
of all stimuli, brandy, must be thrown in, 
and if there be delirium, opium." If the 
stomach prove irritable, as it often will in 
these cases, ice and mustard-plasters, as 
previously mentioned, will be, I think, 
serviceable. Sleep must be obtained ; 
and morphia, with or without some stim- 
ulant, will rrenerally procure it. 

Both deficient and excessive reaction 
indicate want of power. They are equally 
evidence of debility. The circumstances 
of the case determine which shall for the 
time prevail. The one condition very 
commonry passes into the other. 

1 Lecons orales, t. L, p. 187. 
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Inasmuch as the shock to the system is, ! 
under all circumstances, an evil in pro- 
portion to its extent, it behooves us in 
every case, where it cannot be altogether 
avoided, to lessen its operation to the 
utmost. It is to be remembered that, con- 
current with the shock of a severe opera- 
tion, there are many added impressions, 
all tending to produce a similar effect. 
For instance, in many cases there is, be- 
sides a total alteration of diet, a sudden 
change from activity to close confinement. 
This is, as we have seen, sometimes of 
itself sufficient to induce extreme prostra- 
tion. Under any circumstances it is a 
matter of great moment. Travers tells 
us that his friend Mr. George Young was 
accustomed, where he could, to get over 
this difficulty beforehand. He would 
"• impose restraint before the performance 
of operations requiring confinement, with 
excellent effect. Having to extract a car- 
tilage from the knee-joint, he would keep 
the man for a week prior to the operation 
in the same position that was to be main- 
tained for the week subsequent to it. 
Thus the irritation of confinement, as 
well as that of motion, was avoided." 
And in a case related: ; 'This confine- 
ment of the limb occasioned a restless 
night, some fever, a whitish tongue, 
quickened pulse, a little headache, spare 
and high-colored urine." 

Certainly in all a operations of expedi- 
ency," and in others too that will admit 
of it, this plan is well worthy of adoption. 
It costs so little, and may save so much. 

Moreover, from the evidence before us, 
it is clear that, prior to an operation, the 
state of the mind as well as of the body 
should be carefully investigated ; and if 
an unfavorable condition cannot be cor- 
rected, it should be allowed due weight in 
determining the question of an operation. 
And on this account, when an operation 
is decided on, it is unwise as well as cruel 
to delay or postpone its performance with- 
out some good and weighty reason, for 
doubt and anxiety draw largely upon the 
health and strength. 

These and similar matters are never 
trivial and of little moment, for they are 
always more or less influential in deter- 
mining the issue. 

Supposing a person in a state of extreme 
collapse from a severe injury, the crush- 
ing of a limb, for example, and a capital 
operation, such as amputation, to be 
necessary, the operation should be per- 
formed so soon as the patient's condition 
will admit of it. Although it would be 
highly hazardous to operate while the 
prostration is extreme, yet it is not neces- 
sary or even advisable to wait for com- 
plete reaction. How far the patient 
should be allowed to rally, and when he 
has reached that state which will enable 



him to bear the operation, are of course 
questions which cannot be answered in a 
general manner, but which must be de- 
cided by the surgeon in each case. Yet 
it is to be borne in mind that the im- 
mediate impression which an operation 
makes on a system already under the 
influence of a shock is considerably less 
than under other circumstances. It is 
said: "The shock of the injury covers 
and identifies with itself that of the ope- 
ration promptly performed." Of course, 
so far as the effect of the operation alone 
is concerned, it would be safer to wait 
until the system had entirely recovered, 
if it could do so, from the previous impres- 
sion ; but as valid reasons are opposed to 
this delay, and we are compelled to inflict 
an additional injury on a system already 
depressed, it is very important to be fully 
cognizant of the fact that the shock of an 
operation, in sueh a condition, will be re- 
duced to a minimum. 

It is sometimes stated that an operation 
performed under these circumstances does 
good by arousing the system. Similia 
similibus curemtur. It is certainly true 
that it will sometimes produce a tempo- 
rary display of action ; but, be it remem- 
bered, always at the expense of that 
power which is already so exhausted. Of 
all means of exciting action this is cer- 
tainly the least economical. 

In sueh extreme eases the use of chlo- 
roform, as a rule, is not admissible, or at 
any rate not advisable. 1 Although doubt- 
less, under ordinary circumstances, it con- 
siderably mitigates the shock of an opera- 
tion ; yet in these cases, as just stated, 
the shock is alreadly greatly reduced, and 
chloroform cannot be safely administered 
to a patient so depressed. More than once 
I have watched the feeble and irregular 
pulse altogether disappear as chloroform 
was inhaled, and revive again when it 
was discontinued. Moreover, the grand 
reason for its employment is wanting ; 
for a person in a state of collapse, from 
the great exhaustion of the functions of 
the nervous system, is scarcely conscious 
of pain. 

[In the treatment of shock there is much 
diversity of opinion regarding some of 
the methods detailed, but as to the gene- 
ral line of management, surgeons are not 
greatly at variance. Gross does not be- 
lieve in bleeding, and Ashhurst looks 
upon it as an extreme remedy to be used 
only when death is imminent from car- 
diac and venous engorgement. Furneaux 
Jordan does not seem to have been im- 

1 There is, however, some difference of 
opinion on this point. See the carefully 
written essay on "Shock," by Mr. Furneanx 
Jordan, British Medical Journal, 1867, vol. i., 
p. 282. 
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pressed with its' importance ; though on 
the other hand Dr. B. W. Richardson has 
referred 1 to cases, which he believes 
were greatly benefited by its adoption as 
the line of treatment. 

In regard to opium the general verdict 
is in its favor, since the rest from excita- 
bility and the sleep so induced are impor- 
tant restorative processes. In coma, 
however, it should be avoided, and in 
brain injuries given with caution. Long- 
more, however, takes an opposite view, 
which as a general statement is, I feel, 
opposed to that usually held by the pro- 
fession. He says, " On no account should 
opium in any form be administered to a 
patient in a state of extreme shock or se- 
vere collapse ; even a minute dose under 
such circumstances may lead to a fatal 
result. 2 

Among the drugs used for the produc- 
tion of reaction are coffee, quinine, digi- 
talis, belladonna, and ammonia. These 
may be given by the rectum or hypoder- 
mically if there is danger of producing 
vomiting; and can readily be combined 
in either method with alcoholic stimulus. 
Digitalis, ammonia carbonate, and whis- 
key given hypodermically, are favorite 
remedies with me in severe shock, and I 
feel that I have seen excellent results 
from them in some cases where recovery, 
and in others where death, finally occur- 
red. Ether hypodermically has also been 
recommended. 

One of the most important of all agents 
to combat shock is heat, and its propriety 
is evident when we study the symptoms 
of the condition. An inefficient mode of 
application in severe shock is to place 
bottles or cans of hot water about the pa- 
tient. This is the plan usually adopted. 
I have even known a heavy can to be laid 
across the collapsed patient's abdomen, 
which of course by its weight interfered 
with respiration. Dr. C. T. Hunter, of 
Philadelphia, has obtained good results 
by the hot-water bath, in which the pa- 
tient is placed, and the temperature of 
the water rapidly increased from 98° to 
110°. The hot-air bath is ably advocated 
by Mapother, who acts on the theory that 
the spasmodic contraction of the minute 
arteries existing in shock is most certainly 
relaxed by heat. He advises turpentine 
frietions and enemata, and artificial respi- 
ration, if demanded, to be administered 
while the patient is subjected to the hot 
air. The heat and the artificial respira- 
tion certainly seem well adapted to redis- 
tribute the blood engorging the internal 
viscera. Dr. Levis, of Philadelphia, has 
reeommended copious rectal injections 

1 Medical Times and Gazette, ii., 1S74, p. 
229. 

2 Gunshot Injuries, p. 313. 



of hot water, as a means of applying 
heat. 

Whichever method is most accessible, 
should be adopted instantly in all cases 
of profound shock, for that heat is an es- 
sential all are agreed. 

Stimulants are usually recommended 
and employed in the treatment of shock, 
but undue amounts are. frequently given 
by over-zealous attendants, thus causing 
vomiting and secondary depression. It 
should be remembered that most injured 
patients are given alcohol in some form 
by those present at the time of the acci- 
dent ; and that many such persons receive 
their injuries while under the depressing 
influence of intoxicating beverages. Mr. 
Savory's remarks on the necessity of dis- 
crimination in the administration of 
stimulants are exceedingly apt. 

The extreme views of Dr. J. T. Hodgen, 
of St. Louis, who rejects alcohol in treat- 
ing shock, are not held by many Ameri- 
can surgeons, but they deserve considera- 
tion as coming from a surgeon of great 
experience. At the meeting of the 
American Medical Association in 1873, 
he expressed his opinion that the use of 
stimulants in shock was bad practice and 
founded upon a false theory. It has been 
his custom for many years to treat shock 
from railroad and gunshot injuries by ab- 
solute rest, without stimulants ; and he 
states that his success is greater than it 
was formerly before he adopted this plan. 

Opinions as to the advisability of anaes- 
thesia in operations during extreme shock 
may differ, but not in the cases usually 
presented to the surgeon. The majority 
of surgeons wait for evidence of beginning 
reaction before attempting amputation in 
cases of railroad crushes, and then there 
is, it appears to me, no doubt as to the 
propriety, nay the necessity, of anaesthe- 
sia. Ether increases the force of the 
heart, and is more desirable than chloro- 
form, but anaesthesia from some agent is 
requisite to avert pain and diminish the 
shock of operation. If amputation is 
done during the stage of profound shock, 
which is hardly the practice of many 
operators, anaesthesia may not be re- 
quired, since the patient is too near death 
to feel pain. If he feels pain, anaesthesia 
is demanded at once. 

Some surgeons employ a mixture of 
alcohol, ether, and chloroform in varying 
proportions, to produce anaesthesia and 
avert nervous depression. Others have 
employed chloroform and nitrite of amyl 
together in a somewhat similar manner 
for like reasons. 

The prevailing opinion of the profes- 
sion is that it is better to wait for partial 
reaction, or at least for evidence that reac- 
tion is about to take place, before opera- 
tins; on cases of severe crushing of limb 
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accompanied b) T profound shock. Dr. J. 
T. lloilgen, previously mentioned, is said 1 
to incline to immediate operative inter- 
ference after railroad crushes and similar 
injuries. Those who believe in the fre- 
quent occurrence of dekiyed shock, favor 
as a rule immediate amputation in such 
cases as those described. 

In operations for chronic disease and 
in conditions that will admit of delay and 
preparatory treatment, measures should 
be adopted to lessen the shock liable to 
occur after the operative interference. 
Reference has been made to tins subject 
by Mr. Savory. There has been proposed 
by Dr. Levis, of Philadelphia, the pro- 
gressive method of amputating as it may 
be termed ; which would appear to be 
valuable in amputation of the thigh and 
disarticulation of the hip-joint. He pro- 
poses to divide the operation into stages, 
in order to lessen the shock of such seri- 
ous procedures. At first, for example, 
the main nerve-trunks should be exposed 
and divided by means of simple incisions. 
After these wounds had healed, the arte- 
rial trunks should be ligated in continuity 
above the seat of the proposed amputation. 
Finally, after the nervous and blood sup- 
ply of "the limb had been thus diminished, 
the third operation, consisting of the divi- 
sion of the skin, muscles and bones, would 
be undertaken, and the amputation com- 
pleted. This method, as far as I know, 
has not been adopted, but it seems feasi- 
ble and rational, though if shock depends 
entirely on the sj'mpathetic nervous sys- 
tem, it is likely that progressive amputa- 
tion would not diminish shock as much as 
would at first seem probable. 

On all occasions when it is possible, the 
patient should be prepared for operations 
of expediency by proper diet, quinine, and 
other tonics, with stimulants or deple- 
tants, according to indications. The 
mere change from home to a hospital or 



boarding-house will often prejudice a 
patient's condition, on account of the 
surroundings being unusual and the faces 
and actions of the new attendants un- 
familiar. Time should always be allowed 
for the man or woman to get accustomed 
to these chances. 
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Scrofula is, in one respect at least, 
an unfortunate word, for it is not clearly 
defined. On the contrary, very different 
significations are attached to it. It has 
certainly become a vague term, so that 

1 Richmond and Louisville Med. Journal, 
Dec. 1878, p. 540. 



wherever met with, it is necessary to refer 
to the context to obtain an idea of the 
sense in which it is employed. For ex- 
ample, by some it is applied to a certain 
state of the constitution, and by others to 
the disease which results from it. Again, 
it is often applied to all the diseases which, 
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arising in a certain state of the constitu- 
tion, possess some general features in 
common ; while it is sometimes limited 
to the absolute deposit of tubercle, being 
simply synonymous with the more modern 
phrase tuberculosis. Finally, the confu- 
sion reaches its climax by the introduc- 
tion of the adjective scrofulous, which is, 
and perhaps ought to be, if used at all, 
employed in the same sense as the sub- 
stantive, but is applied more frequently, 
at least in conversation, as a less definite 
term to doubtful cases, when the features 
are obscure and the diagnosis uncertain. 

Some great authorities, indeed, draw a 
distinction between the tuberculous and 
scrofulous diathesis, attributing to the 
latter leading pathological tendencies 
other than the formation of tubercle- 
such as attacks of what may be called low 
or chronic inflammation, in certain parts 
— and consider the two classes marked 
respectively by the characters enumerated 
on page 166. But although there may be, 
and no doubt is, difference in the degree 
to which a tendency to the formation of 
tubercle exists in the two cases, it appears 
to me that there is nothing sufficient to 
warrant the pathological distinction which 
it is now the fashion, to make between 
scrofula and tubercle. 

[The confusion existing in the use of 
the terms struma, scrofula, and tubercle 
will be appreciated, when the views that 
are held by different writers concerning 
them are but mentioned. 1 They are con- 
sidered identical by some, while others 
look upon struma as a general term em- 
bracing scrofula and tubercle ; again, 
there are pathologists who consider scro- 
fula and tubercle as distinct processes, 
and others who attempt to trace all scro- 
fulous affections to remote syphilitic 
parentage. 

Billroth speaks 2 of the lymphatic dia- 
thesis or scrofulosis, and the tuberculous 
dyscrasia or tuberculosis, as if he con- 
sidered them separate causative agents in 
the production of chronic inflammations. 
His description of the usually entertained 
conception of the term scrofulosis is, I 
think, very comprehensive. It is "a dis- 
position to chronic inflammation of the 
membranes, bones, and joints, in which 
the inflammatory process may lead to the 
development of granulatio:is, suppuration, 
and caseous degeneration;" and ''indi- 
viduals are very commonly called lym- 
phatic or scrofulous, in whom swellings 
of the lymphatic glands, even if resulting 
from temporary irritations, run on for a 
long time, or even increase independently 
of any fresh peripheric stimulus." He 

1 Ashhurst's Surgery, 2d ed., p. 415. 

2 Surgical Pathology and Therapeutics. 
Syd. Soc. Ed., vol. ii., pp. 105, 110. 



believes that experimental investigation 
has proved that tubercle is only a peculiar 
form of the inflammatory new growth ; 
and this would doubtless lead him to ap- 
preciate its close relationship to scrofu- 
losis. 1 ] 

It is necessaiy to state, then, that in 
these pages, by the term scrofula is under- 
stood a certain disease. or defect of the 
constitution in which there is a tendency 
to produce and accumulate a substance 
called tubercle in various tissues and 
organs. Tubercle may therefore be said 
to be the essential element of scrofula. 

But it does not follow from this defini- 
tion that a formation of tubercle must 
necessarily occur in every case of scrofula. 
That depends upon the extent of the affec- 
tion, and is determined by various cir- 
cumstances. 

The use of the word in this compara- 
tively restricted sense possesses at least 
this merit : it gives precision to the term 
and renders it definite. But it may be 
said, Then why not make it at once 
synonymous with tubercle ? that would 
be yet simpler. True ; but then some 
term would still be required to express 
the state of the s} - stem, and none, as 
matters at present stand, would be so 
convenient as scrofula. 

Scrofula, or struma (which is a synony- 
mous term), is therefore generally identi- 
cal with tuberculosis ; the use of the 
latter term however, being often restricted 
to the case in which tubercle actually 
exists. 

What, then, is tubercle, the essential 
element of the disease ? Its characters, 
as generally recognized, may be thus de- 
scribed : Tubercle in its strict sense is a 
substance not vascular, or at least pos- 
sessing no bloodvessels proper to itself. 
It has extremely little, if any, inherent 
power of growth, but beyond all other 
structures, perhaps, tends to early degene- 
ration: It is either produced in distinct 
masses of very small size, which may re- 
main separate or rapidly coalesce, or it is 
infiltrated through various} tissues. 

Tubercle is usually described as occur- 
ring in two principal forms. 

It is perhaps more frequently seen as 
an opaque substance of a dull pale-yellow 
color ; sometimes tolerably firm, yet fri- 
able like cheese ; at others, softer, like 
putty, readily yielding to pressure and 
smearing the surface on which it is 
pressed ; either accumulated into a dis- 
tinct mass varying in size from a pin's 
head to a small orange, or else occurring 
as an infiltration. 

But very often it appears in the form of 
small granular bodies, varying in size 
from a mere speck to that of a millet- 

1 lb. p. 116. 
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seed, or occasionally larger ; of a pale- 
gray tint, translucent, and glistening. 
The more transparent ones sometimes 
reflect or refract the tint of the surround- 
ing tissues. To a superficial inspection 
they appear spheroidal, but when more 
closely examined, they are seen to pos- 
sess sharp angles ; the circumference is 
more or less irregular, with short branch- 
ing processes. Thus intimately connect- 
ed with the adjacent tissues, they cannot 
be distinctly isolated. They are always 
firm, and sometimes hard ; the cut sur- 
face has very much the appearance of 
cartilage; they yield little or no fluid 
when crushed ; they tend to accumulate 
in groups. 

The first of these forms is distinguished 
as the yellow, and the last as the gray, 
or from its ordinary size as the miliary 
tubercle. Between these two cardinal 
forms any intermediate variety may occur. 

The shape which a mass of tubercle 
assumes is doubtless clue to the influence 
of the parts around. Its name is derived 
from the fact that it often possesses a tu- 
beriform shape, although Dr. Carswell 
has shown that this is less common than 
had previously been supposed. It is seen 
most frequently in the brain, and also in 
the cellular tissue. But it may occur in 
layers, as in serous membranes, or rami- 
form, as in the bronchi. In short, its 
shape is determined by the mould in 
which it is cast. 

In truth, tubercle is most frequently in- 
filtrated into the natural tissues ; and al- 
though the term infiltration is commonly 
applied to the diffuse form alone, even 
the circumscribed masses with definite 
though generally irregular outlines are, 
as Paget says, equally infiltrated among 
the natural tissues, only in these the in- 
filtration occupies a defined area. 

Hence the reason why a mass of tubercle, 
although in itself strictly homogeneous, 
yet often appears otherwise to close ob- 
servation. Distinct lines and streaks are 
frequently visible throughout its substance. 
These are due to some of the tissues of 
the organ which become inclosed by the 
deposit of tubercle as it accumulates. In 
this way bloodvessels and, all kinds of 
structures may be found in a mass of tu- 
bercle; and the tissues thus inclosed sooner 
or later degenerate or undergo other 
morbid changes. 

As a general rule, it maybe stated that 
tubercles which are most regular in shape, 
spheroidal or tuberiform, as tubercles in 
the brain, are most uniform in aspect and 
structure. 

A large and irregular mass of tubercle 
may arise either from continued deposi- 
tion around a single centre, or by the 
coalescence into one of several distinct 
masses. Tubercles in the lung especially 



illustrate the latter mode, when of any 
considerable size. 

It has been disputed whether tuber- 
cle is ever encysted. . With reference 
to this question Walshe says : "We have 
ourselves never seen encysted tubercle in 
any structure of the body, if by the term 
be understood tubercle contained within 
a cyst, which has acted as its formative 
organ. But we have seen in very rare 
instances in the lung, and, comparatively 
speaking, somewhat more frequently in 
bone, tuberculous matter surrounded by 
a more or less complete membrane, strong- 
ly assimilable in properties to the pyogenic 
membrane of abscesses, and, like it, obvi- 
ously formed consecutively to some at 
least.of the matter it invested. Such we 
believe to be the key to the comprehension 
of 'encysted tubercle.' " 

The minute structure of both forms of 
tubercle is essentially the same. They 
differ principally in the condition and the 
relative proportion of the different ele- 
ments. 

To the microscope tubercle exhibits 
various forms. These ma} r be separated 
into those that are proper to the tubercle 
itself, and those which are incidental or 
accidental and derived from the surround- 
ing parts. 

As the elements proper to tubercle may 
be recognized: Shapeless fragments; flakes 
or shreds of a substance which is some- 
times, as in gray tubercle, transparent 
and almost homogeneous or delicately 
fibrous ; sometimes, as in yellow tubercle, 
obscurely granular. It swells and becomes 
more transparent when treated with weak 
acids or alkalies : 

Innumerable and extremely minute 
molecules and granules, especially abund- 
ant in the yellow tubercle, and in it 
mingled with oil-globules of various size ; 
these are soluble in, and may be abstract- 
ed by, ether, and recovered by evapora- 
tion : 

Corpuscles or cytoblasts of various 
shapes and contents, but almost all dis- 
tinguished by being more or less irregu- 
lar in form. They are for the most part 
shrunken, wrinkled, withered, and ap- 
pear like defectively-developed, aborted 
or degenerate exudation-cells. Their con- 
tents are generally granular, and now and 
then something like nucleoli may be dis- 
cerned in their interior. These corpuscles 
occur in both kinds of tubercle, but those 
in the yellow variety are much more de- 
formed and distorted, and their contents 
are more granular. 

In addition to these there are found in- 
cidentally : ill-formed epithelial cells in 
all stages of development and degenera- 
tion ; masses of pigment ; crystals and 
plates of cholesterine ; remnants of in- 
closed and disintegrating tissue, as, for 
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Instance, in the lung fragments of elastic 
fibre, and rarely small bloodvessels in a 
state of fatty degeneration. 

[The histological nature of tubercle has 
been studied with great earnestness of 
late years, and the results of this study 
may be summarized somewhat as follows : 
A kind of adenoid structure is observ- 
able, 1 which consists of small spheroidal 
eells similar to lymph-cells, separated by 
a homogeneous transparent material, or 
by a fibrillated re- 
ticulum which may Fig. 18. 
he nucleated and 
contain within its 
meshes groups of 
these cellular ele- 
ments. Largercells 
containing one or 
two nuclei may 
sometimes also be 
seen. Myeloid, or 
large multinucle- 
ated eells are usually discovered along 
with the lymphoid elements. These 
were especially studied by Schiippel, 
whose researches led others to pursue a 
similar' line of investigation. They are 
large, with an irregular outline, without 
a limiting membrane, and contain many 
nuclei, which have nucleoli. These multi- 
nucleated eells have in man} r instances 
long branched processes, which form 
meshes. It is this network of branched, 
many-nucleated cells with the associated 
adenoid or lymphoid structure that seems 
to be characteristic of tubercles. 




A portion of a gray miliary 
tubercle of the lung. 




Multinucleated and branched cells from a firm gray 
miliary tubercle of the lung. 



According to Grreen 2 these myeloid cells 
appear to he simply the result of chronic 
inflammation, when the new elements 

1 Introduction to Pathology and Morbid 
Anatomy. By T. Henry Green, 2d Am. ed., 
p. 184. 

2 Ibid. 

VOL. I.— 11 



are of such low vitality that they are not 
capable of forming adenoid or fibroid 
structure. Such cells are most frequently 
found in tuberculous lesions, but are not 
especially characteristic of a particular 
kind of morbid ehange, and have been dis- 
covered as the result of inflammatory 
processes in various regions of the body. 
The microscopical appearance of tubercle, 
it must be remembered, is subject to some 
modifications depending upon the histolo- 
gical character of the organ in which it is 
located.] 

Tubercle has of course been subjected 
to chemical analysis, and, in some in- 
stances, with very elaborate results. 
Amongst other substances, it yields, as 
would be expected, oil, nitrogenous prin- 
ciples, cholesterine, ehloride of sodium, 
phosphate and sulphate of soda, phos- 
phate and carbonate of lime, magnesia, 
etc. 

As already indicated, tubercle possesses 
very little or no inherent power of growth. 
It increases simply by the addition of new 
matter upon its exterior, or by the grad- 
ual coalescence of distinct deposits. 

Tubercle when deposited may undergo 
various changes. 

In the first place, can tubercle, when 
once deposited, be simply reabsorbed ? 
This question would be doubtless very 
generally answered in the negative. 
Walshe, however, says that his belief in 
the occurrence of such reabsorption is 
firm ; and Yirchow believes there are 
rare cases in which tubercles, in conse- 
quence of undergoing complete fatty me- 
tamorphosis, become capable of absorp- 
tion : but, although there is assuredly no 
reason for denying its possibility, the evi- 
dence advanced in its favor is yet far from 
conclusive. 

[In speaking of pulmonaryeonsumption, 
Niemeyer avers 1 that absorption of the 
cheesy deposits through fatty change and 
subsequent liquefaction may be so com- 
plete that not a trace of caseous material 
can be discovered, and nothing "will be 
found on close examination but lung 
structure indurated from intestinal pneu- 
monia, and changes usually occurring 
during the progress of this cirrhotic pro- 
cess.] 

Yellow tubercle, after it has remained 
firm for a variable period — the erucle tu- 
bercle, as it is called — has a strong ten- 
dency to soften. This, in the majority of 
eases, sooner or later occurs. The pro- 
cess of softening may commence in any 
part of the mass, and may be either of 
intrinsic or extrinsic origin. There ap- 
pears to be no doubt now that the change 
is sometimes, perhaps usually, intrinsic — 
a form of natural degeneration, such as 
may occur in lymph, and b}' which the 



1 Practical Medicine. 
1880, vol. L, p. 21S. 
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softening of fibrinous clots within the 
heart and veins is effected. Indeed, as 
exceptional cases, tuberculous coagula 
sometimes form within the bloodvessels. 
This process of spontaneous softening 
usually commences at or near the centre 
of themass, "in the part of it which, we 
may believe," says Paget, "being most 
remote from the blood, is least able to 
maintain itself in even such low develop- 
ment as it may have reached." When a 
tubercle undergoing this change is di- 
vided, the softened portion, glutinous, te- 
nacious, fatty, is readily distinguished. 
It may be pressed out from the firmer 
portions. As the change proceeds, soft- 
ened caseiform tiocculent fragments float 
in a thin, yellowish, turbid fluid. By 
and by the whole may become liquid. 

In the liquefied matter corpuscles may 
still be detected in advanced stages of de- 
generation, amidst an abundance of mole- 
cules and globules of oil. Under these 
circumstances the large granule-cells ap- 
pear. The principal changes are the dis- 
integration and destruction of the coi*- 
puscles, and the abundant increase of 
oil-globules. It is fatty degeneration. 

But the softening may be of extrinsic 
origin, and, as it were, accidental. In 
this case it is clue to "the mingling of 
liquid products of inflammation in the 
adjacent tissues." Softening from this 
cause usually commences at the peri- 
pheiy, but sometimes in the central por- 
tions, when the natural textures are 
there inclosed. Pus then becomes mixed 
with fragments of tubercle. 

The liquid thus produced is usually dis- 
charged by ulceration of the investing tis- 
sues, or it may be retained. The fluid 
portion is then slowly absorbed, and it 
dAvindles into a putty-like mass, which 
still further shrinks and hardens. 

When the disintegrated tubercle is dis- 
charged, either an ulcer or a cavity is 
produced. In this way vomicae in the 
lungs are commonly formed. And these 
may be extended "•through communica- 
tions formed with softening tubercle on 
their confines." 

[Sometimes the retrograde metamor- 
phosis does not go on to such general fatty 
disintegration, but the nodule becomes 
more fibrous in its consistence, and is con- 
verted into a dense fibroid mass, which in 
time, however, may undergo caseation. 
Green believes that the greater the irri- 
tation the greater is the tendency to soft- 
ening ; and the less irritation, and the 
more chronic the process the greater is 
the probability of the fibroid change. 1 
This metamorphosis occurs more fre- 
quently in the miliary form of tubercle.] 

It is stated that tuberculous matter is 

Op. cit., p. 185. 



sometimes, though rarely, exuded from 
the surface of certain mucous membranes 
without any breach of texture. 

[Usually, however, the tuberculous pro- 
cess is consecutive to some previous in- 
flammation that has caused ulcerative 
breaches ot surface. Then tubercles de- 
velop in the floor of the ulcer, and espe- 
cially in the vicinity of the bloodvessels.] 

Yellow tubercle may undergo what is 
termed calcareous degeneration, and this 
even after it has begun to soften. The 
corpuscles shrivel and wither. The or- 
ganic matters gradually disappear by ab- 
sorption, until scarcely a trace remains, 
and nothing but a cretaceous mass com- 
posed of inorganic salts is left behind ; 
and this may be, but is not often, finally 
expelled. Such cretaceous fragments are 
sometimes expectorated. 

The gray tubercle may also undergo a 
peculiar degeneration or withering. Ro- 
kitansky thus describes it: "After abid- 
ing in the primitive crude condition be- 
fore described, it becomes transformed, 
with the loss of its moisture — with conden- 
sation — to a hard nodule, and shrivels 
into a tough, amorphous or indistinctly 
fibrous, horn-like mass — in a word, corni- 
fies. This determines a complete wasting 
and death of the tubercle, subversive of 
all further change. Occasionally this pro- 
cess is associated with bony deposition, 
the tubercle becoming a partly cornified, 
partly ossified nodule." He acids : " this 
tubercle does not undergo any other me- 
tamorphosis independently." 

But it is now generally accepted that 
the two forms of tubercle, the gray and 
the yellow, represent different stages or 
degrees of the same disease. The gray 
is regarded as an earlier condition of the 
yellow tubercle. This opinion is based 
upon the following evidence. 

As already described, they exhibit es- 
sentially the same structure. It is true 
that the different elements vary in their 
relative proportion in the two forms, the 
corpuscles predominating in the gray, 
and appearing more normal in character, 
less degenerate ; and the granular aud 
molecular matter being much more 
abundant in the yellow : but this is a 
question of degree merely, not of kind, 
and when considered, constitutes a strong 
argument in favor of the view. 

The gray and the yellow tubercle are 
often found mingled together. And fur- 
ther, the yellow "tubercle often appears in 
the substance of the gray, and is believed 
gradually to take its place ; and this trans- 
formation may be seen in all degrees of 
progress. Even Piokitansky admits "the 
combination of the two cardinal tubercle- 
blastemata in different proportions, and 
their manifold grades of co-ordination and 
of blending." Speaking of the degenera- 
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tion of the gray into the yellow tubercle, 
Williams says: ''Generally the change 
begins in the centre of the mass, appa- 
rently because, there being no permeating 
vessels, the centre is the furthest re- 
moved from the vivifying influence of the 
blood." This explanation has been also 
applied, as previously mentioned, to the 
central softening — the further degenera- 
tion of yellow tubercle. 

But it does not follow from this that the 
deposit of yellow tubercle is always, as 
some maintain, preceded by the gray. On 
the contrary, in some organs the gray is 
very rarely seen ; in the brain, Walshe 
says, never. And sometimes yellow tu- 
bercles are discovered of the minutest 
possible size, without airy trace of gray 
substance. Virchow and others, how- 
ever, regard the gray miliary granule as 
the typical form of tubercle, and the yel- 
low as the same in a state of fatty degen- 
eration. 

[Though miliary tubercle is the original 
source of some masses of caseous deposit, 
or yellow tubercle, yet all cheesy deposi- 
tions must not be regarded as due to fatty 
degeneration of gray tuberculous matter. 
Caseous change, technically called tyrosis, 
may occur in purulent, cancerous, and 
other deposits ; and hence there may be 
' L yellow tubercle," if this term be re- 
tained, that is directly inflammatory in its 
origin without reference to an intermedi- 
ate gray stage. These ehees} r masses are 
readily developed in the rabbit and some 
other animals by any inflammatory irrita- 
tion giving rise to suppuration ; and have 
thus added much confusion to the already 
entangled subject of tuberculosis. Al- 
though these inflammatory caseous masses 
are not developed from gray tubercle by 
fatty metamorphosis, the}' have a relation- 
ship to gray or miliary tubercle ; since 
tuberculosis, or the deposit of gray tuber- 
cle, is produced by a species of self-infec- 
tion of the human subject from a depot of 
cheesy matter in some part of the organism. 
Experiment has shown Waldenburg that 
tuberculosis in animals, though caused at 
times by any irritant, is most certainly 
produced by inoculation with cheesy ma- 
terial, whether taken from gray tubercles 
undergoing caseous change or from in- 
flammatory pneumonic products undergo- 
ing similar metamorphosis. 1 Any caseous 
depot, however, whether in knee-joint, 
shaft of bone, or elsewhere, may have a 
similar etiological connection with the 
tendency to tuberculous deposits in the 
human subject.] 

With regard to the relative frequency 

1 Waldenburg, Die Tuberculose, die Lun- 
genschwindsucht tmd ScrofuloSe. See Re- 
view, by J. C. Reeve, in Am. Journal Med. 
Sc, Jan., 1870, p. 165. 



of tubercle in the various textures and 
organs, I will quote Rokitansky, for his 
statistics are unrivalled. He gives the 
following scale : — 

In adults : lungs ; intestinal canal ; 
lymphatic glands, more particularly the 
abdominal and bronchial ; larynx ; serous 
membranes, especially the peritoneal and 
pleural ; pia mater ; brain ; spleen ; kid- 
neys ; liver ; bones and periosteum ; uterus 
and Fallopian tubes ; testicles (including 
the epididymis), with prostate gland and 
seminal vesicles ; spinal cord ; striated 
muscles. 

In children : the lymphatic glands, to- 
gether with the spleen, would take the 
lead, followed by the lungs, with the 
bronchial mucous membrane, the brain, 
the serous membranes, etc. 

But this list includes all formations, 
whether primary or secondary. A more 
important question still remains to be an- 
swered. In what organs is the primary 
deposit of tubercle most frequent ? Where 
is tubercle most likely to be deposited in 
the first instance ? I refer again to Roki- 
tansky. "If, which is most important, 
we consider tuberculoses individually, ac- 
cording to their primitive or to their sec- 
ondary appearance, an entirely different 
scale is set up. The lungs and lymphatic 
glands, it is true, retain their uppermost 
rank, but are immediately followed by 
tuberculoses which stand very low in the 
foregoing scale, namely, of the urinary 
system, of the female sexual mucous 
membrane, of the bones, of the testicles, 
with the prostate gland and the seminal 
vesicles. Meanwhile tuberculoses of the 
intestine, of the larynx and trachea, of 
the serous membranes, of the spleen and 
liver, take a very subordinate position in 
the new scale, seeing that they seldom, if 
ever, become the primary seat of tubercle. 
Tuberculosis almost invariably attacks 
several determinate organs concurrently 
at the 1 outset, or at a very early period." 

With regard to the tissue in which tu- 
bercle is deposited, he says : " The seat of 
tubercle, as an exudate, is, at any point of 
any texture, extraneous to the bloodves- 
sels. Wherever there is a capillary range, 
a deposition of tubercle is possible. The 
seat of tubercle is without doubt precisely, 
or at least in close proximity to, the spot 
of its exudation, its blastema being in the 
highest degree coagulable. It is most 
probably for this reason that it does not 
affect textures nourished from a distance 
by slow imbibition of their substance with 
plasma, for example, cartilage. We can 
ourselves testify to the occurrence, both 
in the larger bloodvessels and in the ca- 
pillaries (as depots or metastases), of 
coagula obviously of a tuberculous na- 
ture." 

It is worthy of note that tubercle has 



164 



SCROFULA, 



generally in every organ some favorite 
part, some portion especially disposed to 
the deposit. For example, in the lungs 
it usually commences at the apex ; in 
bones, in the spongy ones, or in the can- 
cellous texture of others. In some of the 
cases it is perhaps possible to account for 
the selection. 

What is the nature of tubercle ? This 
great question, second to none within the 
whole range of pathology, so often asked, 
so often replied to, yet remains a doubt- 
ful one. The highest and best authori- 
ties are still at issue concerning the nature 
of tubercle. 

Is it a specific product, and should it be 
classed with the same order of diseases 
as cancer V Is it the product of inflam- 
mation ? Is it composed merely of the 
elements of dead tissue ? Is it a peculiar 
transformation of tissue-elements co-ordi- 
nate with fatty and the allied degenera- 
tions V Has it always an origin from the 
cellular elements of connective tissue ? 
Is it ever formed b} r the increase and 
metamorphosis of epithelial cells analo- 
gous to the process of glandular secretion, 
or rather as a morbid desquamation ? Is 
it simply a degraded condition of the nu- 
tritive material ? These questions might 
be multiplied. 

The grand argument in support of the 
opinion, that tubercle is a form of de- 
graded plasma, or, more specifically, de- 
generate lymph, which assumes the hith- 
erto generally received doctrine concern- 
ing exudation to be the true one, is 
similar to that on which the relation of 
gray to yellow tubercle, previously re- 
ferred to. is founded, viz., that all forms 
and conditions of lymph are met with, 
from that which is most plastic and sus- 
ceptible of organization, to that which is 
most degenerate — the gray and yellow 
tubercle — and that between these ex- 
tremes all intermediate gradations are 
found, so that it becomes impossible to 
draw a line, which is not an arbitrary and 
artificial one, at any point, and say that 
it separates lymph from tubercle. 

is ay, more ; this gradual transition may 
be seen even in a single deposit. Roki- 
tansky says, " just as tubercle-blastemata 
combine with one another, so, in like 
manner, does organizable blastema enter 
occasionally into combination with tuber- 
cle." And, further, as would be ex- 
pected, "the combination of gray tuber- 
cle with organizable fibrine is more sus- 
ceptible of proof. The instances are not 
rare in which, hard b} r pure gray tuber- 
cle, granulations are found, in which one 
' portion of their blastema is in progress of 
organization to a fibrous texture, whilst 
the other abides in its primitive condi- 
tion, and eventually falls into decadence 
— cornifies. " Again, Schroeder van der 



Kolk says rudimentary filaments of newly- 
formed tissue are sometimes seen among 
the cells of tubercle. 

This holds good even for their minute 
structure and the elements of which they 
are composed ; as in the two forms of tu- 
bercle, it is a question of degree only; the 
plastic elements predominating in the 
higher, and the products of degeneration 
in the lower forms. Paget says : " There 
are, I believe, no signs by which degene- 
rate lymph or pus may be, in all eases, dis- 
tinguished from ordinary tuberculous mat- 
ter. A distinction of degenerate lymph 
from tubercle may be impossible." 

The same statement also applies to the 
changes which the deposits subsequently 
undergo. Eokitansky and Paget, when 
speaking of the degenerations of tubercle, 
frequently compare them to the degene- 
rations of lymph. Indeed, so far as we 
know, the process is the same. 

But on this account tubercle is not to 
be regarded, as it sometimes is said to be, 
as an event of inflammation. It does not 
follow from this that inflammation must 
neeessarily precede its exudation. It 
may be, and doubtless is, often an excit- 
ing cause ; but tubercles are frequently 
deposited without any evidence, either 
direct or indirect, of inflammation. If the 
question be asked, What, then, deter- 
mines the exudation or deposition of 
tubercle ? the answer may be — supported 
as it is by the authority of Eokitansky — 
Tubercle, "like other blastemata," may 
exude insensibly as in the act of nutrition, 
or as a result of congestion, or as a con- 
sequence of inflammation. 

But the occasional or frequent connec- 
tion which exists between inflammation 
and tuberculous deposit is another fact in 
favor of the relation of tubercle to lymph. 
In certain forms of pneumonia the effused 
matter which produces consolidation of 
the lung, may have in one portion all the 
characters of ordinary lymph, and in an- 
other the characters of tubercle ; and in 
some of these cases the matter, which 
cannot be distinguished in any way from 
tubercle, evidently consists of degenerated 
portions of the lymph. In different parts 
this process of degeneration may be 
traced. A similar condition is frequently 
witnessed elsewhere. On the other hand, 
tubercle has no inherent independent 
power of growth such as tumors possess. 

Moreover, tubercle has in its structure 
no characteristic element which defines it 
from all other structures. Although Le- 
bert and others have described corpuscles 
supposed to be distinctive as " tubercle- 
cells, "yet by the great majority of ob- 
servers these cannot be distinguished from 
degenerate and deformed exudation cor- 
puscles, such as are commonly seen, 
under certain circumstances, in effused 
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lymph. We may therefore speak of tu- 
bercle as composed of degenerate and de- 
caying elements. 

Dr. C. J. B. Williams— who has for 
many years regarded tubercle as "a de- 
graded condition of the nutritive material 
from which old textures are renewed and 
new ones formed, and that in its origin it 
diners from the normal plasma or coagu- 
lable lymph, not in kind, but in degree, of 
vitality and capacity of organization" — 
divides deposits into three classes. The 
euplastic ; healthy organizable lymph. 
The cacoplastic ; defective in organ iza- 
bility, represented by the indurated tissue 
which characterizes cirrhosis of the liver 
and that which occasions the opaque 
tough thickening of the valves of the 
heart, and seen again often in the dense 
cicatrices of scrofulous sores. Into the 
lowest extreme of this class comes the 
gray transparent tubercle. The aplastic ; 
Which includes all the more common 
forms of tubercle. These divisions, and 
the terms employed to express them, are 
convenient and useful ; only it must al- 
ways be borne in mind that they are in one 
sense artificial, inasmuch as their limits 
are not naturally defined. For, as Wil- 
liams says, "every gradation may be 
found between euplastic and aplastic de- 
posits." 

This view of the pathology of tubercle 
— its affinity to lymph — which is a very 
old one, and received many years since 
the support of Alison, enables us very 
clearly to comprehend the relation of the 
gray to the yellow deposit, and to under- 
stand how, by a process of still further 
degeneration, the transformation ensues ; 
and how it happens that so often the yel- 
low form is at once, in the first instance, 
deposited, the change in this case pre- 
ceding the exudation. But by Virchow 
and his school a very different view of the 
nature and affinities of tubercle has been 
set forth. The mode of formation of 
tubercle has indeed been chosen by Vir- 
chow as the chief illustration of his great 
doctrine which is now well known by the 
name of cellular pathology. According 
to this view, which utterly rejects the old 
doctrine of exudation, the essential ele- 
ments of tubercle— the cells— are the off- 
spring of the cells of connective tissue. 
This is affirmed of all morbid growths, 
even of the so-called deposits. Like tuber- 
cle, they all arise in connective tissue, 
and the cells of which they are essentially 
composed are the descendants, degene- 
rated or variously perverted, of the ori- 
ginal connective-tissue corpuscles. Thus 
it can never be right to speak of a depo- 
sition in a part, but always of a new 
growth from a part. 

Perhaps, however, after all, the con- 
tradiction involved in these two great 



doctrines is more apparent than real ; or 
rather it may be said, that while either 
view fails to expose the whole truth, each 
reveals an important part of it which the 
other ignores. The old doctrine takes no 
heed, or at least offers no explanation, of 
the changes which the so-called deposit 
undergoes, while the new doctrine looks 
no further than the part in which these 
new formations are found to explain their 
origin. 1 

[Probably no pathological process has 
been studied with such earnestness and 
zeal as tuberculosis ; and therefore many 
discordant views of its nature have ob- 
tained advocates ar d followers. Walden- 
burg gives an elaborate historical account 
of the development of the theories of 
pathologists from the earliest time, but 

1 Within the last few years much attention 
lias been given to the question, whether tu- 
bercle can be transmitted by inoculation. 

The attempt to propagate the disease by 
this means is not a new one, but of late nu- 
merous experiments have been made on ani- 
mals, and from these the conclusion has been 
drawn that tubercle may be thus produced. 

In 1865 and 1866 M. Villemin laid before 
the French Academy of Medicine two series 
of experiments, to show that tubercle can be 
transmitted from man to animals by inocula- 
tion (Bull. Acad. Med., xxxi., xxxii.). In 
the latter year Lebert related experiments 
confirming this result (loc. cit., xxxii.). It 
was also in the main confirmed by a commit- 
tee appointed to report on the subject. Simi- 
lar experiments were performed by MM. 
Herard, Cornil, Hoffman, and Genondet, and 
by Mr. Simon and Dr. Marcet, the latter gen- 
tleman proposing to use the sputa of patients 
as a means of diagnosis of tubercular disease 
(Med.-Chir. Transactions, 1867). 

But then Dr. Andrew Clark found that he 
could succeed in producing similar results by 
inoculating animals with other non-tubercu- 
lous morbid products. Dr. Sanderson, from 
numerous experiments, came to the conclu- 
sion that morbid changes in internal organs, 
of the same nature as those resulting from 
the inoculation of tubercle, could be produced 
by any irritation of the requisite degree of 
intensity applied to the subcutaneous tissue, 
and that experiment afforded no ground for 
believing in the existence of a tuberculous 
virus (British Med. Journal, April 18, 1868). 
About the same time, and quite independent- 
ly, Dr. Wilson Fox found that non-tubercular 
substances introduced under the skin of 
guinea-pigs and rabbits were followed by the 
production of a disease which he considered 
tuberculous (op. cit., May 23, 30, and June 
6, 1868). 

These experiments, then, afford no support 
to the doctrine that tubercle is a specific dis- 
ease in the sense in which that term is com- 
monly employed, but tend rather to confirm 
the opinion which has been advanced in the 
text. 
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with the discarded h} r potheses we have 
little to do. The reader, who is inter- 
ested in the matter, will find an admira- 
ble digest of Waldenburg's work in the 
review already mentioned. 1 The patho- 
logical authorities of the present day seem 
for the most part agreed that tubercle is 
inflammatory in its nature. Thus Bill- 
roth states his belief that "tubercle is 
only a peculiar form of the inflammatory 
new growth." 2 Green, in speaking of 
tubercle, in connection with pulmonary 
phthisis, requests us to remember that 
this growth is now known to be an in- 
flammatory one. 3 iNiemeyer defines as 
scrofulous those persons in whom there 
is a tendency to glandular enlargement, 
from profuse formation of cells upon the 
application of slight inflammatory irrita- 
tion ; and calls attention to their great 
tendency to inflammatory processes. 4 
Gross, believing in the identity of scrofu- 
lous and tuberculous affections, declares 
that the process is an inflammatory one ; 
and even goes further in stating his con- 
viction that many so-called cases are 
really examples of inherited syphilis. 5 
Da Costa, however, while not absolutely 
denying the inflammatory nature of tuber- 
cle, seems to doubt it in his statement : 
" I may be pardoned if I hold fast to the 
belief that the process, whatever it be, is 
something special, though something of 
which we do not hold the key." 6 

Scrofula, in accordance with the inflam- 
matory view, is a condition of the indivi- 
dual in which inflammations give rise to 
an exudation, composed of a vast number 
of ceils, which become caseous instead of 
being readily removed by absorption like 
an ordinary serous inflammatory deposit 
containing less cellular elements. Both 
conditions are thus said to be inflamma- 
tory, but in the former removal is less 
easily effected, and caseation with destruc- 
tion of involved tissues occurs. These 
cheesy masses, by their absorption, chiefly 
through the lymphatic vessels, infect the 
surrounding and distant tissues, and pro- 
duce these miliary or gray tubercles. 
This is the view held b} - Niemej'er and 
many others, who look upon miliary tuber- 
culosis as an absorption disease originat- 
ing from the entrance into the blood- 



1 Am. Journal Med. Science, Jan., 1S70, 
pp. 137-171. 

2 Surgical Pathology and Therapeutics. 
Syd. Soc. Ed., 1S78, vol. ii., p. 116. 

3 Pathology and Morbid Anatomy, 2d Am. 
Ed., 1876, p. 266. 

4 Practical Medicine, Am. Ed., 1880, vol. 
i., p. 212. 

5 System of Surgery, 5th ed., vol. i., p. 
280; and. Trans. Am. Med. Assoc, 1874, p. 
249. 

6 Phila. Med. Times, June 19, 1880, p. 470. 



current of minute cellular elements which 
are deposited in the various localities 
where gray nodules are subsequently 
found. This process of self-infection then 
is seen to be similar to the production of 
metastatic abscesses in pyaemia, and, in- 
deed, Burdon-Sanderson looks upon the 
two processes as closely analogous. 1 

According to these views, gray tuber- 
cle is always acquired, and the inherited 
element is the disposition or diathesis 
predisposing to that form of inflammation 
which is accompanied by great cellular 
formation, so apt to lead to caseation and 
secondary tuberculous nodules in the same 
or other organs. 

I must admit, however, that all writers 
do not fully indorse these doctrines, and 
I therefore refer to Da Costa as one who 
believes that caseous pneumonia, for ex- 
ample, leads to tubercle elsewhere, be- 
cause it is really tubercle already, and who 
says that it is not the products of ordinary 
inflammation which infect, but the tuber- 
cular products existing in the primary 
deposits, though perhaps not discovered. 2 ] 

Are there any signs by which that state 
of the constitution which tends to the 
production of tubercle can be recognized ? 
Does scrofula manifest itself by any other 
symptoms than the deposit of tubercle ? 
Often, very often ; but not always. As 
a general rule, but subject to numerous 
exceptions, it may be said that the symp- 
toms of scrofula are the symptoms of de- 
bility. 

Those who have written on the subject 
have, for the most part, described at 
length certain characters of body and 
mind, b} r which they affirm those persons 
to be distinguished in whom the disease is 
likely to be developed : and usually two 
varieties are depicted. 

In the first, distinguished as the san- 
guine or serous, there is a general want of 
muscular development ; for although the 
figure may be sometimes plump and full, 
the limbs are soft and flabby ; the skin is 
fair and thin, showing the blue veins be- 
neath it ; the features are very delicate, 
often a brilliaut transparent rosy color of 
the cheeks contrasts strongly and strik- 
ingly with the surrounding pallor ; the 
eyes, gray or blue, are large and humid, 
with sluggish pupils, sheltered by long 
silken lashes ; hair fine, blond, auburn, 
or red ; teeth white, and often brittle ; 
there is frequently a fulness of the upper 
lip and alee nasi ; the ends of the fingers 
are commonly broad, with convex nails 
bent over their extremities. Such persons 
usually possess much energy and sensi- 
bility, with elasticity and 'buoyancy of 
spirits ; they often possess, too, consider- 

1 Ashhurst's Surgery, 2d ed. p. 416, note. 

2 Phila. Med. Times, June 19, 1880, p. 472. 
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able beauty. In tbis variety, with the 
same delicacy, the skin and eyes are some- 
times dark. 

In the second, distinguished as the 
phlegmatic or melancholic, the skin, pale 
or dark, is thick, muddy, and often harsh ; 
the general aspect dull and heavy ; hair 
dark and coarse ; the mind is often, but 
not always, slow and sluggish. 

Children especially, in whom the dia- 
thesis is strongly marked, are often dis- 
tinguished by the narrow and prominent 
chest, the tumid and prominent abdomen, 
and the paste-like complexion ; the limbs 
are wasted ; the circulation languid ; 
chilblains are common on the extremities ; 
the mucous membranes particularly, and, 
above all of them, the digestive, are liable 
to morbid action ; the breath is often sour 
and fetid ; the tongue is furred, and the 
papilla? towards the apex reel and promi- 
nent ; the bowels act irregularly, and the 
evacuations are unusually offensive ; the 
digestion weak ; the appetite variable and 
capricious. In Dr. Todd's opinion, the 
"strumous dyspepsia presents a more 
characteristic feature of this habit of body 
than any physiognomical portrait which 
has yet been drawn of it. " The relation 
of disorder of the digestive organs — the 
subject upon which Abernethy was so 
wont to insist — to scrofula, was many 
years ago particularly dwelt upon by 
Lloyd. There is often a singular assump- 
tion of age both in character and appear- 
ance ; in mind and manners they are pre- 
maturely old. 

Moreover, persons, and especially chil- 
dren, possessing this diathesis, are very 
subject to certain affections which are re- 
garded by many as manifestations of scrof- 
ula. Such, for instance, as various erup- 
tions frequently seen behind the ears ; 
chronic inflammation of the eye-lids and 
conjunctives ; a certain form of ophthal- 
mia, described as strumous ; chronic ul- 
cers of the cornea, etc. 

]STow although it is quite true that those 
who are thus distinguished are especially 
prone to the production of tubercle, yet it 
is equally certain that it frequently occurs 
in others Avho do not at all correspond to 
either of these descriptions. In fact, we 
know of no description of persons in whom 
we could venture to say that tubercle Avill 
not appear, for it belongs to all tempera- 
ments. The utmost we can assert is, that 
in those in whom the characters previously 
detailed are most strongly marked, tuber- 
cle is most liable to occur. 

Moreover, some of the characters de- 
tailed are so common, that it may be rea- 
sonably questioned whether their connec- 
tion with tubercle is not merely acci- 
dental ; Avhile of others more decided it 
may be doubted whether they are not 
rather the effects of, than antecedent to, 
scrofula. 



[The attempt to define the characteris- 
tics, which are presented by persons liable 
to suffer from scrofulous diseases, has 
always seemed to me a failure ; and this 
is the opinion of many surgical writers of 
recognized authority. Paget, in his 
classic work 1 , states that it is difficult to 
see the common characteristics of many 
of the so-called scrofulous diseases. Bill- 
roth, after giving the familiar book de- 
scription of a so-called typically scrofulous 
child, adds that he does not attach much 
importance to these outward appearances. 2 
Our author himself, after detailing the 
two varieties, so often described, admits 
that the connection of the scrofulous dia- 
thesis with these physical characteristics 
seems doubtful. 

If the theory of tuberculosis, previously 
stated as being the one generally held at 
this time, be accepted by the reader, he 
will not wonder at the unsatisfactory de- 
scriptions of the scrofulous diathesis. If 
tuberculosis is an inflammatory condition, 
if gray tubercles are produced by self-in- 
fection from cheesy deposits, if these 
cheesy deposits result from inflammatory 
products, surely every one may become 
scrofulous or tuberculous. Then every 
variety of general appearances may furnish 
examples of the scrofulous "habit ;" and 
the varieties of scrofula will increase from 
the two mentioned by our author (the 
sanguine and the phlegmatic) to as many 
as there are different temperaments in the 
human family. True, some tempera- 
ments may be more liable than others to 
inflammations giving rise to great cell 
production, and hence more readily fur- 
nish caseous depots ; but this does not 
enable tne scientist to predicate which 
temperament is the unfortunate one. 

Those who believe, with Gross^. that 
scrofula means in the majority of cases, if 
not indeed in all, inherited syphilis, will 
have still less difficulty in understanding 
the impossibility of looking upon consti- 
tutional characteristics as indicative of 
scrofnlous tendencies. They will rather 
consider them results than, antecedents of 
the scrofulous disease. 

Niemeyer asserts 3 that there is no ana- 
tomical sign by which scrofulous ophthal- 
mias or eruptions cart be distinguished 
from similar non-scrofulous affections, and 
thinks their scrofulous nature is only in- 
ferred from co-existing glandular en- 
largement, insignificance of cause, their 
recurrence, and obstinacy to treatment.] 

Scrofula is a disease of early life. Its. 
manifestations are very common before,. 



1 Surgical Pathology, Am. ed., p. 821. 

2 Surgical Pathology and Therapeutics,, 
Syd. Soc. Ed., 1878, vol. ii., p. 107. 

3 Practical Medicine, Am. Ed., 1880, yoL 
i., p.. 212. 
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and comparatively rare after, the middle 
period. 

[Scrofula is too often looked upon as a 
disease only occurring in the young, and 
its manifestations will be seen in the old 
with considerable frequency, if the surgeon 
be not prejudiced by a preconceived idea 
that it is a disease of childhood and young 
adult life. Paget asserts 1 that he has seen 
cases of scrofula of lymphatic glands, 
bones, spine, and testicles in persons over 
sixty years of age ; and that in one in- 
stance the patient was ninety-one. In- 
deed, he believes this class of affections to 
be more common after 60 than between 30 
and 50 years. The diagnosis of senile 
scrofula rests upon similar symptoms to 
those found in the juvenile affection, but 
the existence of gouty and cancerous affec- 
tions must be eliminated. The treatment 
is to be conducted upon the same princi- 
ples, but will of necessity give less bene- 
ficial results, since old age is a period of 
deterioration of constructive metamorpho- 
sis.] 

Certain persons, then, are more liable 
than others to a deposit of tubercle, 
although it is by no means always possible 
to distinguish such beforehand. Persons 
in whom there exists this tendency to the 
formation of tubercle are said to possess 
the scrofulous or strumous diathesis. Now 
the great cause of this predisposition is 
undoubtedly hereditary. It is transmitted 
from parent to offspring. Scrofula is, 
perhaps, more frequently transmitted he- 
reditarily than all other diseases together. 
It does not follow that the parent must 
have tubercle in order to transmit the 
diathesis to the offspring, any more than 
it follows that the disposition or tendency 
so transmitted must necessarily lead to 
the development of tubercle. Indeed, 
many maintain, with Sir James Clark, 
that "a state of tuberculous cachexia is 
not the only morbid condition of the par- 
ent which entails the tuberculous predis- 
position on the children ; there are sev- 
eral diseases which have this effect : in 
short, a deteriorated state of health in the 
parent, from any cause, to a degree suffi- 
cient to produce a state of cachexia, may 
give rise to the scrofulous constitution in 
the offspring." 

Can the diathesis, if not hereditary, be 
acquired under any possible circum- 
stances ? To this very important question 
it is, from the nature of the subject, al- 
most impossible to give an unequivocal 
answer. The causes of disease are con- 
veniently and naturally divided into pre- 
disposing and exciting or determining, 
and the development of disease depends 
upon the extent to which these causes act 

1 Clinical Lectures and Essays. London, 
1875, p. 344.. 



in combination. For example, by way 
of illustration merely, let it be assumed 
that any given disease cannot be produced 
unless the sum of the causes reaches a 
certain figure — say a hundred. Now, so 
long as this number can be attained by 
the causes conjointly, it matters not what 
their relative share in it may be. The 
predisposing cause may equal seventy, 
and the exciting cause thirty, or vice versa. 
From this it follows, as is well known, 
that when the predisposition to disease is 
strongly marked, the most trivial exciting 
cause may suffice to develop it ; it may be 
ninety-nine to one. On the other hand, 
if the exciting cause or causes be suffi- 
ciently intense and prolonged, the disease 
may be produced when there is only the 
faintest predisposition. Now the diffi- 
culty of answering the question just pro- 
posed lies in this : It can never be said 
of any person that he has no predisposi- 
tion whatever, that he is proof against 
the occurrence of tubercle ; for tubercle 
has again and again appeared in those 
seemingly the most immune from it. Or 
again, supposing the subject of tubercle 
to be born of apparently healthy parents, 
we do not know that the diathesis was not 
lurking latently in them, wanting only a 
sufficient amount of exciting cause for 
its outbreak. For it is commonly be- 
lieved that a predisposition may lie latent 
in a generation or two, and appear in the 
next ; moreover, other diseases of debility 
than scrofula in the parent may probably 
develop the scrofulous diathesis in the 
offspring. In short, the question cannot 
be answered, because it can never be said 
of any one that he is proof against tuber- 
cle ; and when tubercle does appear in 
any one in whom from his constitution 
and history we should least have expected 
it, we cannot be sure that he has not in- 
herited the disposition from an ancestor, 
immediate or remote, in whom neverthe- 
less it may have been latent. "For 
there is hardly a family," says Dr. 
Latham, "into which consumption, sooner 
or later, does not enter." Practically 
speaking, however, there are no grounds 
for denying the fact that the disposition 
to tubercle may be, when not hereditary, 
acquired ; on the contrary, both reason 
and experience are in favor of the belief : 
and even were the evidence less convinc- 
ing than it is, even were the case more 
doubtful, it would be wisest to act upon 
the assumption of its possibility. 

[The hereditation of tubercle has been a 
much disputed topic, and the question is 
answered in different ways, according to 
the pathological theories of the respond- 
ent. Niemeyer, who may be taken as 
the exponent of one side of the question, 
believes that the tendency is in many 
cases congenital, and when this tendency 
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is due to the parents having been con- 
sumptive at the time of birth, may be des- 
ignated hereditary; but "it is not (as is 
often asserted) the malady which causes 
the inheritance, but the weakness and 
vulnerability of constitution which had 
already laid the foundation of the con- 
sumption in the parents." 1 Men and 
women of deteriorated constitutions 
from prolonged sickness, debauchery, or 
old age, are as likely, in this view, as 
any others, to have offspring born with a 
predisposition to consumption and other 
scrofulous affections. In like manner 
any one, however robust originally, may 
acquire tubercle, since caseous inflamma- 
tions are the starting points of the infect- 
ing process. The inheritance of tubercle 
is thus believed to be indirect, and de- 
pends upon the inheritance of a feeble 
habit of body prone to caseous inflamma- 
tory degenerations ; which cheesy de- 
posits stand in a primary relation to the 
development of miliary tubercles. 

The character of food furnished infants 
is regarded by many as the cause of scrof- 
ula in those where the hereditary predis- 
position is not tuberculous. Dr. James 
T. Whittaker has recently laid stress on 
the fact that children who sutler with tu- 
berculous meningitis are frequently found 
to have been artificially nourished ; and 
that sometimes the disease has been 
traced to the milk of tuberculous cows. 
He considers artificial feeding a frequent 
cause of this scrofulous affection. 2 

Those pathologists who do not accept 
the inflammatory etiology of tubercle or 
reject in part the sequences of the theory, 
hold that scrofula is in the very great ma- 
jority of cases, if not in all, obtained by 
direct hcreditation and comes as a legacy 
from parent to child. The appearance of 
the disorder in those whose descent seems 
to be from a non-tuberculous stock, is 
then attributed to a latent taint, which 
has perhaps skipped one or more genera- 
tions. 

I must admit that my personal views 
incline to the theory that tuberculosis is 
often acquired, though certainly some 
persons are born with the tendency already 
derived from diseased parentage. The 
similarity of the disease in many of 
its manifestations to syphilis, would lead 
us, even if we do not regard it as remote 
syphilis, to accept the possibility of hered- 
itary scrofula, and acquired scrofula. Cer- 
tain it is that the first scrofulous person 
must have acquired it, and hence why 
may not others have done so ? 

1 Practical Medicine, Am. Ed. 1880, vol. i., 
p. 213. 

2 Cincinnati Lancet and Clinic, Jan. 1, 
1881, p. 8-9. 



The contagiousness of at least one scrof- 
ulous lesion is now believed by some, 1 
who hold that pulmonary phthisis, though 
not contagious in a high or even in a mod- 
erate degree, may very occasionally be 
transmitted from one person to another 
by the inhalation of small particles eject- 
ed during respiration and coughing. The 
difficulties of solution of this question are 
almost insuperable, especially if the doc- 
trine of self-generation of scrofula be ad- 
mitted.] 

Of this, however, there is no doubt, 
that the tendency to the production of 
tubercle exists in different degrees in 
various persons ; it may be so strong that 
no skill or care can avert its development; 
it may be so slight as only to appear un- 
der a combination of the most unfavorable 
exciting causes. What are these ? "They 
may all be ranked together," as Alison 
says, "as causes of debility ; " many of 
them may be regarded, not as exciting 
causes merely, but as predisposing ones. 
The chief are — 

Insufficient food and improper diet. 
Watson, speaking of this cause, remarks : 
"There is one fact which has always 
struck me as very instructive and con- 
vincing on this point. Infants at the 
breast, supplied with good milk, and with 
plenty of it, seldom show any signs of 
scrofulous disorder ; whereas as soon as 
they are weaned, they become subject to 
various complaints of a strumous kind. 
When an unweaned' child is brought to 
us with ophthalmia, we expect almost al- 
ways to discover inflammation of the 
common and acute kind — the purulent 
eye ; in nine children out often who come 
after weaning, we look for and find some 
form of scrofulous inflammation, such as 
pustular ophthalmia." [Milk from dis- 
eased cows has been mentioned above as 
a cause of tubercular meningitis.] 

On the other hand, intemperance and 
excess. 

Impure air, whether simply from want 
of ventilation, being deteriorated by res- 
piration, etc., or impregnated with dele- 
terious gases and noxious vapors. [Or 
containing perhaps particles exhaled from 
scrofulous lungs.] 

Exposure to wet and cold, and to sud- 
den changes of temperature. The utmost 
importance is to be attached to climate. 
The climate of Great Britain is prejudi- 
cial in this respect, perhaps rather on ac- 
count of its variableness and vicissitudes 
than from its low temperature, when com- 
pared with those regions where scrofula 
is less common. The influence of climate 
is shown not only in the improvement 
which many persons experience when 



1 Am. Journal Med. Sciences, Jan. 1870, 
p. 168. 
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they migrate to warmer and more equable 
ones, but also in the frequent develop- 
ment of tubercle in the inhabitants of 
those latitudes when they come hither. 

Mental depression. Few causes can 
rival for mischief anxiety, when intense 
and prolonged. 

Of course these causes are more potent 
when combined. Certain occupations are 
mischievous, on account of the circum- 
stances to which those who follow them 
are exposed. Such, for instance, as work- 
ing for the greater portion of the twenty- 
four hours in close and ill-ventilated 
rooms lighted by gas ; exposure to nox- 
ious fumes and vapors, or to the dust of 
stone or metal, or to the night-air [?] at 
all seasons and in all states of the weather, 
or to great and sudden transitions of tem- 
perature; excessive and continued fatigue, 
whether mental or bodily ; poverty, of 
course, with all the evils following in its 
train. 

Knowing that the causes of debility 
favor the formation of tubercle, we can 
understand its frequent supervention 
when the powers are depressed by some 
other disease. Where we have any rea- 
son to suspect a predisposition to tubercle, 
we anxiously watch during the pei'iod of 
convalescence from illness of any kind. 

[Ulcer of the stomach, and other dis- 
eases affecting nutrition, diabetes melli- 
tus, typhus fever, and many of the exan- 
thems, have a tendency to promote the 
development of scrofulous affections.] 

As illustrating the course and local 
treatment of tubercle, when deposited, 
the cervical lymphatic glands maybe con- 
veniently selected : for of all parts liable 
to the deposition of tubercle within reach 
of the surgeon, they hold the first place. 
In the adult, as we have seen, the lym- 
phatic glands rank next to the lungs and 
intestinal canal in order of frequency, and 
in children of all organs they stand first. 

Now these glands are sometimes the 
seat of common inflammation and suppu- 
ration, and this may occur even in those 
who possess the scrofulous diathesis. 
But this is a rare exception to a very 
general rule ; for when these glands in- 
flame and suppurate, it is usually as the 
result of a previous deposition of tubercle. 
I believe that the vast majority of those 
cases which are spoken of as ordinary in- 
flammation of the cervical lymphatic 
glands modified by the scrofulous diathe- 
sis are really due to some deposit of tuber- 
cle in the first instance. And perhaps 
the view which has been taken in this 
article of the pathology of tubercle en- 
ables us to understand and reconcile the 
contradictory statements which appear 
on this point. For instance, the sub- 
stance found in the lymphatic glands that 
one pathologist calls tubercle, another 



sa} r s is only degenerate lymph ; while 
those most conversant with the subject 
admit that there are certain forms of de- 
posit seen in the lymphatic glands and 
elsewhere,, in which the distinction of de- 
generate lymph from tubercle is impos- 
sible. There is certainly, as Virchow 
remarks, a close correspondence between 
the cells of the gray granule and the cor- 
puscles of the lymphatic glands ; a cor- 
respondence, he adds, which is neither 
accidental nor unimportant. As there 
are, in fact, all degrees between the most 
plastic lymph and the most degenerate 
tubercle, it is clearly impossible, even 
pathologically, and much more impracti- 
cable surgically, to distinguish by any 
definition the cases which should be called 
tuberculous from those which are not. 
Extreme cases are sufficiently clear ; it is 
concerning the intermediate ones that the 
doubt occurs ; and the difficulty is often 
evaded by describing them as inflamma- 
tion of the glands occurring in a scrofu- 
lous constitution, and modified accord- 
ingly. 

It is a characteristic feature of tubercle 
that it is deposited insidiously. Gene- 
rally it is not preceded by any symptoms 
which we are able to recognize. We 
have no warning of the event ; no local 
disturbance in the first instance ; no pain 
at the commencement, and comparatively 
little at any time. It is often curious to 
witness the great and singular dispropor- 
tion between the pain and the local mis- 
chief. The first symptom which attracts 
attention to the cervical glands is their 
enlargement. Their position is mani- 
fested by their induration and prominence. 
Before they become apparent to ordinary 
observation, a careful examination of the 
region they occupy will often detect them 
slightly enlarged and indurated as distinct 
and movable kernels along the borders of 
the sterno-mastoid muscle. At this time 
the slight change is perhaps due to in- 
creased vascularity, which may be ante- 
cedent to, or coincident with, the deposi- 
tion of tubercle ; for they will often at 
this time, under more favorable circum- 
stances, subside and disappear ; a happy 
event, which is by no means a common 
one when tubercle is once unequivocally 
deposited. 

When tubercle, then, is once deposited, 
it may either remain, perhaps for a long 
time, quiescent, or it ma} r continue simply 
to increase. The adjacent glands, under 
these circumstances, partially blend to- 
gether, and sometimes form very consider- 
able and ugly masses iu the neck, looking 
and feeling like small potatoes beneath 
the surface. Or, after a while, it may 
undergo calcareous degeneration, as pre- 
viously described ; the organic matter 
being absorbed, until by and by nothing 
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is left but a small cretaceous fragment in 
the substance of the gland. Or, lastly, 
as its usual tendency is, sooner or later 
it may soften, and so give rise to more 
active symptoms. Even after the mass 
has softened, it may still be, and often is 
to some extent, absorbed ; but usually 
the liquefaction is followed by its dis- 
charge. The surrounding parts inflame, 
and pus becomes mixed with the softened 
tubercle ; the integuments over it become 
thinner, and '"point," and at last give 
way. This process only differs in degree 
from the course of an ordinary abscess in 
the vigor of its action and the rate of its 
progress. It is altogether more indolent. 
The inflammation is less intense, and its 
symptoms much milder. The ''pointing" 
is less concentrated. The matter dis- 
charged usually consists of curdy flakes 
in a thin, turbid, yellowish liquid. 

Dr. Latham, in his well-known lectures 
on Clinical Medicine, has graphically de- 
scribed this process of softening and ex- 
pulsion of tubercle in the cervical glands 
as an obvious illustration of what so often 
occurs elsewhere in parts hidden from our 
view. He divides such cases into two 
principal classes. In the first there is 
only a necessary amount of inflammation 
excited, just sufficient to accomplish the 
result, and which subsides as soon as that 
is effected. This, he says, is called the 
"specific limit" of the disease. "By 
this is meant the limit proper to its local 
morbid action, which, for any purpose it 
has to accomplish, it never need to trans- 
gress. " In the second case the inflam- 
mation may spread beyond its specific 
limit, and become much more severe and 
extensive than is needed for the mere 
elimination of the tuberculous matter. It 
may extend widely and deeply. This dis- 
tinction is of great importance, especially 
with reference to treatment. 

It sometimes happens that after the tu- 
berculous matter has been discharged, 
very intractable ulcers are left behind, and 
similar ulcers of the integument are often 
seen, which we reasonably conclude to 
have resulted from the deposition and dis- 
charge of tubercle. They are often preced- 
ed by ill-defined deposits in, or indurated 
patches of, the integuments and subjacent 
tissue. These, after a while, inflame and 
soften, and discharge a thin turbid pus. 
Often the mischief extends more deeply, 
as in the neighborhood of joints ; but the 
same course is followed : first, the deposit 
and the induration •, then the liquefaction 
and inflammation ; at length the abscess 
with its serous and curdy pus ; and finally, 
but too often, the indolent and intractable 
ulcer. These ulcers assume all sorts of 
shapes, but are almost invariably irregu- 
lar in outline. The surface is uneven, 
with large, pale, and flabby granulations ; 



the edges rounded, thickened, and often 
undermined. There is generally in the 
less chronic forms some surrounding red- 
ness, but it is of a dusky and livid hue. 
They are usually remarkably passive, tor- 
pid, and stationary. 

When these abscesses or ulcers heal, 
generally a very obvious scar results. The 
cicatrix is dense and thick, and frequently 
deeply colored, from passive congestion. 
Often it is considerably depressed ; some- 
times the surface is raised into ridges. 
Its continued contraction often causes 
considerable puckering of the integuments 
around. 

When tubercle is deposited, in addition 
to the constitutional treatment to be spoken 
of presently, what can be done locally? 

So long as active symptoms are absent, 
perhaps the less that is done the better. 
The great object is, to prevent inflamma- 
tion ; and this is best averted by protect- 
ing the tumor from all sources of irrita- 
tion, and keeping the parts in as quiet a 
condition as is possible. Frequent hand- 
ling is particularly mischievous. While 
it remains passive, any kind of interfer- 
ence is more likely to do harm than good, 
by exciting active symptoms either in the 
tumor or in the parts around. Of course, 
if there be any tendency to absorption, if 
the tumor should at all diminish, the 
indication for doing nothing is still 
stronger. If, after the lapse of some 
considerable time, weeks or months, the 
tumor should still remain passive and sta- 
tionary, it may become proper to employ, 
cautiously, some means with the view of 
stimulating absorption. Gentle and uni- 
form pressure, if the situation will admit 
of it, or some mild stimulating applica- 
tion, such as a weak solution or the oint- 
ment of iodine, or oil gently rubbed over 
the surface with or without the addition 
of camphor or ammonia — these and simi- 
lar applications sometimes appear to be 
beneficial ; but their effect must be closely 
watched, and discontinued if any symptom 
of vascular excitement should present 
itself. 

But supposing, as is sometimes the 
case, that, in spite of these or even still 
stronger applications, the tumor remain 
indolent and stationary, should any other 
measure be adopted ? Should it be re- 
moved by operation ? Hardly ever. 
Such a case may occur— cases have oc- 
curred in which tuberculous glands have 
been successfully removed by the knife, 
but far more frequently the operation has 
been followed by very uncomfortable re- 
sults. Enlarged absorbent glands, wheth- 
er from tubercle or other causes, especially 
in the neck, are very deceptive. When 
examined through the integuments, the 
mass may appear to be well defined, 
isolated, entirely superficial, and freely 
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movable upon the subjacent parts ; but j 
when exposed in an operation, a small 
portion of it perhaps is found to creep 
under the stern o-mastoid muscle, or into 
some deeper portion of the neck. This 
leads to, and is connected with, another 
gland, also enlarged and diseased, but 
which lay too deep for detection before it 
was exposed. This, of course, must not 
be left ; but the attempt to remove it dis- 
covers that it i-s in the same way connected 
with several others affected like itself ; and 
so the surgeon rinds himself at the com- 
mencement of the chain of glands very 
appropriately called '* concatenate, : ' and 
what is worse, in the midst of structures 
which prudence declines to dissect. So 
the operation must be completed with this 
very unpleasant result — a small part of 
the disease removed, and the greater por- 
tion left behind. The operation can be 
justified only when the tuberculous gland 
has remained for a very long time station- 
ary in spite of all local measures and con- 
stitutional treatment ; when from its size 
or situation it is either seriously incon- 
venient, or an unsightly deformity ; and 
when, so far as a careful examination can 
discover, it is not connected with diseased 
glands more deeply situated. 

When tubercle in a gland or elsewhere 
begins to soften, the object of the sur- 
geon is to conduct it to its issue with 
the least possible amount of disturbance 
to the surrounding parts, to keep the 
inflammation within its specific limit. 
Water-dressing with warm fomentations 
is usually most comfortable. Poultices, 
generally speaking, do not agree very 
well ; but occasionally a light bread poul- 
tice, made according to Abernethy's pre- 
scription, proves very grateful. I venture 
to question the propriety of the recom- 
mendation to open these abscesses early. 
The grounds for this practice do not ap- 
pear to me to be valid ones. So far as I 
have been able to observe, when the in- 
flammation is not unduly extensive, after 
suppuration has occurred, and the central 
portion of the mass has become soft and 
fluctuating — and as the integuments over 
it become thinner, there is generally a 
sensible diminution of the surrounding 
disturbance — the area of inflammation 
contracts. Moreover, in these cases, just 
at the period when an ordinary abscess 
would point and discharge its contents, 
these often recede, not spreading into the 
parts around, but apparently by absorp- 
tion. There is less tension of the integu- 
ments. They become relaxed, sometimes 
appearing slightly shrivelled, and the 
blush of inflammation is less vivid and 
extended. I believe that these salutary 
changes are often prevented by too hasty 
interference. In these cases, as a rule, 



the symptoms of suppuration are not of 
that urgent character which renders an 
early evacuation desirable. The pain is 
seldom severe. The constitution is not 
often disturbed. Of course when the in- 
flammation is disproportionably severe 
and extensive, the question is entirely dif- 
ferent ; measures more prompt and active 
then become necessary. Sometimes the 
abscess will disappear altogether without 
opening, but an artificial aperture is gener- 
ally advisable when a natural one appears 
inevitable. This should be very moderate 
in size ; extending only through that por- 
tion of the integument which appears un- 
likely to survive. The puncture should 
not be followed by pressure. It can do 
no good to force out violently that which 
will flow out naturally. Unnecessary 
pain is inflicted, and still more important 
mischief is often effected, by bruising 
parts which are notable to resist, but very 
prone to resent, such an injury. The mis- 
chievous effects of pressure may not be, 
and are not always, obvious ; but I be- 
lieve the balance to be, even then, on the 
side of evil. 

[Aspiration now offers the most ap- 
proved means of treating scrofulous ab- 
scesses. It may be repeated from time 
to time ; and, in some instances, the ab- 
scesses will gradually contract and finally 
disappear altogether. The method of 
dealing with psoas abscess and other le- 
sions of similar nature belongs to the sec- 
tions treating of special diseases rather 
than to the present general consideration 
of scrofula. Under special heads the 
reader should look then for special lines 
of action, such as hyperdistension with 
carbolized water after aspiration, etc.] 

These abscesses too often degenerate 
into those troublesome and obstinate ul- 
cers previously described. The best local 
applications are those which are gently 
stimulant, such as Peruvian balsam, the 
tincture of benzoin, the red oxide of mer- 
cury, a weak solution of nitrate of sil- 
ver, etc. Sometimes the surface may be 
touched with nitrate of silver or sulphate 
of copper with advantage ; and when the 
edges are spongy and livid, it may be 
proper to destroy them with caustic, or 
to remove them with the knife. 

The question is often raised, whether, 

supposing we were able to do so, it is de- 

i sirable, in certain cases, to heal these ul- 

1 cers. It is believed that they may act as 

! natural outlets for an exudation which 

! might otherwise be deposited in more im- 

I portant parts. The fact is, until the state 

I of the constitution is improved and the 

tendency to the deposit counteracted, 

there is not much chance of Healing them; 

and, when the general health is restored, 

they will spontaneously close without risk. 
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That they heal, maybe generally accepted 
as a proof that the source of danger is re- 
moved. 

This question becomes more doubtful 
when raised with respect to the perform- 
ance of a capital operation, such, for in- 
stance, as the removal of a portion of a 
limb for what is usually termed scrofulous 
disease. In such a case the decision 
must depend on the state of the constitu- 
tion ; the condition of the more important 
organs, as the lungs ; and the effect which 
the disease, whose removal is contem- 
plated, has upon the system. Have all 
other means failed ? Is the patient able 
to bear the operation ; that is, is there 
power sufficient to accomplish the process 
of repair ? If there be extensive or ac- 
tive disease in the lungs, the operation 
can only hasten the catastrophe. Can 
the disease in the extremity be so conclu- 
sively connected with the constitutional 
symptoms, the hectic fever, as cause and 
effect, as to render it fairly probable that 
they will subside when that is removed ? 
This question is one ot the most difficult 
that the surgeon is ever called upon to 
answer. A sound decision in any case 
can be found only upon careful and con- 
tinued observation. 1 

[The belief expressed by Mr. Holmes 2 
and others that tuberculosis is often the re- 
sult and not the cause of a chronic suppu- 
rative lesion, points to the necessity of 
removal of the affected parts at a compar- 
atively early period ; while deprecating 
hasty operations in such cases, but think- 
ing with Dr. Sayre, of JSTew York, that 
many so-called scrofulous diseases are trau- 
matic in etiology, and the cause rather 
than the result of the constitutional per- 
turbation, numerous practical surgeons 
now advocate operations, where in former 
years the local disease would have been left 
untouched, and constitutional measures re- 
lied upon for relief. Mr. Bryant of Guy's 
Hospital, in discussing this subject 3 con- 
curs in the above opinion, and thinks that 
local joint disease has often been regarded 
as an evidence of a " scrofulous" diathesis. 
He has seen progressive lung disease, as- 
sociated with joint disease, subside after 
(amputation, thus showing the deleterious 
effects of local suppurative action of long 
duration. The amyloid changes taking 
place in the viscera secondarily to pro- 
longed bone disease are familiar to all 
medical men. 

!N"iemeyer suggested some years ago 

1 See elsewhere for the special description 
of tubercle in the bones, and other local de- 
posits. 

2 Surgery, Its Principles and Practice. 
London Ed., 1875, p. 344. 

8 Practice of Surgery. 3d Amer. Ed., by 
Roberts, p. 20. 



that the danger of pulmonary tubercle 
resulting from cheesy inflammatory de- 
posits, might in future be an indication 
for the extirpation of lymphatic tumors 
and the performance of major operations. 

The prophecy made on the basis of his 
pathological investigations has already 
begun to be fulfilled. 

Undoubtedly constitutional measures 
must be combined with local treatment 
in the management of scrofulosis, but the 
bearing of cheesy deposits in any region 
of the body, upon the production of gray 
tubercles, renders the prompt removal of 
such deposits a matter of moment. 
Whether the constitutional symptoms, 
however, are believed to be secondary or 
primary, they require therapeutic relief, 
since local and constitutional symptoms 
have a reactionary influence upon each 
other.] 

But in the treatment of deposits of 
tubercle, local means are worthless in 
comparison with constitutional measures. 
It can avail but little to encounter the 
effect alone, while the cause is still in 
operation. The grand indication is to 
arrest, if possible, the tendency to the 
formation of tubercle. The treatment of 
the deposit is comparatively of little mo- 
ment. 

[It will here be apparent that our 
author inclines to hold to the diathetic 
nature of the lesions calling for treatment ; 
but it must be remembered that at this 
stage of his essay, he is not discussing the 
original source of tuberculous infection, 
but the lesions occurring and demanding 
treatment after the diathesis or constitu- 
tional condition has been developed, 
whether by heredity or by self-infection.] 

Amongst drugs, those most esteemed 
in the treatment of this disease are, iodine 
and iron, bark [quinine and its other 
alkaloids], the alkalies and mineral acids, 
and, above all, cod-liver oil. 

Before a course of any medicine is com- 
menced, the condition of the digestive 
apparatus should be carefully scrutinized, 
and any disorder of it should be, so far as 
it is practicable, rectified. While those 
symptoms previously enumerated exist, 
matters are only made worse by the exhi- 
bition of tonics. A disordered state of 
the digestive organs is most commonly 
seen in children, and is best treated by 
strict attention to the diet, and the regu- 
lar use of some mild aperient for a few 
days or longer. A few grains of rhubarb 
and soda for some nights in succession, 
occasionally combined with a little gray 
powder, and then followed by a dose of 
castor oil the next morning, in order to 
clear out the canal, usually succeed very 
well. But it is needless to enter into de- 
tail. The principle of treatment is the 
point to be insisted on. Concerning the 
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method of carrying it out, almost every- 
one has some especial fancy of his own. 
Assuming, then, this difficulty to be ab- 
sent or to be overcome, the way is clear for 
the employment of tonics. 

The preparations of iodine are most 
likely to prove serviceable in the absence 
of all fever and vascular excitement. If 
these are present, the} r often only increase 
the mischief. They ma} r usually be pre- 
scribed with advantage in simple but con- 
centrated decoctions of sarsaparilla. [Io- 
dide of potassium and iodoform are often 
available. The odor of the latter is well 
concealed by oil of aniseed.] 

Iron, as might be expected, is some- 
times eminently beneficial. Its use is 
especially indicated when the symptoms 
of anaemia predominate ; when the blood 
seems poor in red cells •, still more if this 
be combined, as it commonly is, with a 
feeble circulation and a general want of 
tone. Among the milder preparations 
are the ammonio-tartrate and citrate, and 
the potassio-tartrate. The last is espe- 
cially useful for children, and has the 
additional advantage of being compatible 
with the alkalies. The vinum ferri, too, 
is a mild and simple preparation, and 
very often a most valuable one. But the 
sulphate of iron, when it can be borne, is 
sometimes much more efficacious, and the 
tinctui'e of the perchloride is perhaps the 
most powerful of all. But iron will not 
suit the system in all cases of mere de- 
bility. When the lips and conjunctiva} 
are florid it is least likely to agree. 

Iron and iodine may be often very profit- 
ably prescribed in combination. The 
syrup of the iodide of iron is a very con- 
venient form. 

Bark, and its preparations generally, 
are particularly useful, during the period 
of suppuration, in supporting the system 
and averting hectic fever. It is curious 
to observe what effect it sometimes exerts 
upon this process. It tends to bring mat- 
ters to a crisis. Doubtful symptoms of 
activity in and around the deposits will 
often subside ; and a slow, languid, im- 
perfect suppuration is often pushed for- 
ward into a more healthy action. When 
the flesh is flabby, when there is great 
debilit}', when the appetite- is bad and the 
excretions tolerably healthy, then bark is 
indicated. Iron and quinine combined 
are often eminently useful. 

In such a case the mineral acids also 
are generally given with advantage. 
They are deemed especially useful in 
checking the profuse perspiration of hec- 
tic fever. 

The alkalies and their carbonates are 
often very useful in the treatment of 
strumous d} _ spepsia. They are more par- 
ticularly indicated when the urine is 
highly acid, and contains an excess of 



the lithates, or still more, any free lithic 
acid. For children, lime-water, either 
in milk or sarsaparilla, is often service- 
able, or the carbonate of magnesia held in 
solution by excess of carbonic acid. 
[Chlorate of potassium is lauded by some 
writers.] 

When there is much local disturbance 
about a tuberculous deposit ; when the 
inflammation appears to be independent 
of any change in the mass itself; and 
more especially if this be combined with 
any gastric disturbance, the operation of 
an emetic will often be followed by signal 
improvement. 

Aperients and purgatives are perhaps 
too often employed in mere routine. 
During a course of tonic medicine they 
are generally required from time to time, 
and always when the state of the tongue 
and the excretions indicate a loaded con- 
dition of the intestinal canal, or the pre- 
sence of morbid matter, such as imper- 
fectly digested food, or depraved secre- 
tions. 

[Mercurials may be employed with ad- 
vantage at times. Small doses long con- 
tinued, in order to get what has been 
called the tonic effect, should be the rule.] 

But of all medicinal remedies for scro- 
fula none at present enjoys so high and 
well-founded a reputation as cod-liver oil. 
The fixed oils, as a class, are often bene- 
ficial ; and it is curious to note, in con- 
nection with this fact, when considered in 
its relation to nutrition, that some have 
observed very often in cases of scrofula a 
peculiar dislike to fat ; but for its efficacy 
cod-liver oil surpasses every other. Some 
have sought for the cause of this superi- 
ority in the iodine, bromine, phosphorus, 
and other of its constituents. But the 
proportion in which these exist is too 
minute to render it probable that they 
have any considerable share in such im- 
portant results ; and, moreover, these 
elements have been used in various other 
combinations without benefit at all com- 
parable with that which is obtained from 
the oil. Perhaps its excellence may be 
more closely connected with its disposi- 
tion to form an emulsion more readily 
than other oils, for it is peculiar in saponi- 
fying with the carbonates of the alkalies. 
This ma}' possibly in some measure ex- 
plain its more ready absorption from the 
intestinal canal. It has been suggested 
also that it is more easily digested than 
other oils, because it contains, to some 
extent, the principles of the bile. 

The beneficial effects of the oil are very 
general throughout the body. But the 
most remarkable, although probably by no 
means the most important, is the in- 
creased accumulation of fat. When it 
first came .into general use, people were 
surprised at the rapidity and extent of its 
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action in this respect. Great difference 
of opinion still prevails as to the particu- 
lar kind of cases in which it is most ser- 
viceable. It is assuredly more or less so 
in the vast majority. 

But that the best effects may be ob- 
tained from its use, it must be taken for 
a very loug time. Want of perseverance 
here is attended with its usual result — dis- 
appointment. It is not a question of days 
only, but often of months, or even years. 
It should therefore be regarded as an arti- 
cle of diet rather than as a medicine, and 
usually, after a while, the dislike to it 
ceases. A tablespoonful may be con- 
sidered a full dose for an adult ; but this 
quantity should be gradually arrived at, 
commencing with a teaspoonful. It may 
be taken twice or thrice daily, and imme- 
diately after a meal; for at that time it 
is least likely to create nausea, and, more- 
over, it does not then interfere with the 
appetite. It may be taken upon a small 
quantity of some other fluid, such as a 
little wine or a bitter infusion. When the 
stomach is weak and there is a tendency 
to nausea, a solution containing the for- 
tieth or thirtieth of a grain of strychnia, 
acidulated with nitric acid, often proves 
a most useful vehicle. This I first learned 
from Dr. Williams. Some people, and 
especially children, can take the oil alone 
without any discomfort. Again, some 
persons can take it for any length of time 
with impunity ; but in the majority, after 
a while, it is apt to create nausea, and 
produce other symptoms called bilious. I 
think the best way of avoiding this is to 
suspend its administration for a day or 
two, now and then, and if necessary, at 
that time to give an aperient. Of course 
it is much less likely to disagree when <me 
digestion is good, and it can be taken 
much more comfortably by those who are 
able at the same time to use exercise. 
As might be expected from its composi- 
tion, it can, as a rule, be taken in larger 
quantities, and for a longer period, in 
cold than in warm weather. 

Probably the lightest and clearest oil is 
the best. It has never been shown that 
the darker oils possess any additional ad- 
vantage, and they are much less likely to 
be well borne. In cold weather the oil 
should be slightly warmed before it is 
taken, for it is thus rendered less tena- 
cious, and is more readily swallowed. 
These details should not be despised. In 
almost all cases it is of the utmost im- 
portance that the oil should be taken, 
and by due attention to such details as 
those just alluded to, this may generally 
be accomplished. 

_ But, after all, medicines, even cod-liver 
oil, should be only accessory to hygienics. 
Sometimes, perhaps often, "in the earnest 



application of some particular remedy in 
the treatment of disease, we are apt to 
neglect the adoption of those more gene- 
ral means by which diseases are averted 
and the health is preserved. 

With regard to scrofula, whether tu- 
bercle be already formed or not, all the 
causes previously mentioned should, so 
far as they can, be avoided. All causes 
of debility should be carefully shunned, 
and the system should be raised as nearly 
as possible to the level of perfect health. 

The food should be nutritious and suffi- 
ciently abundant, and should contain a 
fairamountof proteine principles. Stimu- 
lants, if needful, should be taken in mod- 
eration, never in excess. A mother with 
scrofula should not suckle her children, 
for this is prejudicial both to her and 
them ; but a healthy wet-nurse should be 
obtained ; and Sir James Clark recom- 
mends that the child should not be weaned 
until the period of "teething" has passed. 
The due warmth of the body, not neglect- 
ing the extremities, should be secured by 
adequate clothing, and flannel should al- 
ways be worn next the skin. Constant 
residence in pure and dry air, and regular 
exercise proportioned to the strength 
should be recommended. If proper exer- 
cise cannot be taken daily, friction of the 
surface with a flesh-brush may be substi- 
tuted. Tepid or cold bathing is useful, 
especially in salt water, if it can be borne, 
and is followed by perfect, reaction. The 
mind should be cheerfully occupied, but 
not unduly tasked. This last point is es- 
pecially important in regard to children. 
Too often, in the natural anxiety to edu- 
cate, the state of the health is overlooked 
or forgotten. Unfortunately, the scrofu- 
lous diathesis is frequently accompanied 
b} f unusual activity of mind, which is apt 
to be encouraged, but needs to be re- 
strained. 

It has been already stated that the cli- 
mate of Great Britain is not the most 
congenial for those who possess the scrofu- 
lous diathesis. Yet there are some situa- 
tions free from the most important objec- 
tions ; where the atmospheric changes are 
less frequent and sudden, and the winter 
comparatively mild. When the diathesis 
is more strongly marked, it often becomes 
necessary, In order to avert its further 
development, to seek abroad a milder and 
more equable climate. 

But it is surely a mistake to suppose 
that a warm climate is the one best adapted 
to all cases of scrofula. It is so doubtless 
in the great majority in which the disease 
is far advanced ; but in many cases, at an 
earlier stage, its further development is 
more satisfactorily arrested and the gen- 
eral health improved by a more bracing 
air. Children with tuberculous glands, 
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but whose health appears otherwise tol- 
erably good, would perhaps profit less by 
transportation to Madeira or Egypt than 
by residence on the south or west coast of 
England. Delicacy of constitution is 
sometimes increased and mischief encour- 
aged by dread of exposure. [Minnesota 
was formerly greatly resorted to by con- 
sumptives, but of late Florida and Colo- 
rado have attained considerable reputa- 
tion as health resorts. The Hot Springs 
of Arkansas are held in high repute for 



the treatment of syphilitic and scrofulous 
affections. 1 ] 

Of course, on all these subjects relating 
to hygienics, there are many matters, 
other than those with which we are con- 
cerned, to be taken into consideration. 
All depends upon the person's position in 
life and the circumstances by which he is 
surrounded. It is often only a choice of 
difficulties involving more than one vital 
question. 



SYPHILIS. 

"La syphilis devrait servir de clef a toute la pathologie." — Andral. 

By Henry Lee, Esq. 
'Revised by James Kevins Hyde, M.D. 



I. Introduction. 

When syphilitic matter is applied to 
the surface of the human body, no appre- 
ciable effect in general results ; but when 
the poison comes in contact with the thin 
skin in those situations where it joins the 
mucous membrane, or when applied to 
the mucous membrane itself, or to the 
skin in places where the epithelium has 
been removed, then inoculation may take 
place. As observed in practice, the re- 
sults of inoculation afford considerable 
variety ; when artificially performed, they 
are much more uniform. 

Four distinct and well-marked morbid 
processes may follow syphilitic inocula- 
tion : — 

1st. The inoculated part may become 
affected with the ''adhesive form of in- 
flammation," in which lymph is poured 
out either in the substance or on the sur- 
face of the part. 

2d. The absorbents may assume an 
active share in the morbid process, taking 
up some of the infected parts, and with 
them portions of the syphilitic poison. 
This process will, in the following pages, 
be called " lymphatic absorption." 

3d. The inoculated part may, within a 
few days of the application of the poison, 
be affected with suppurative inflamma- 
tion ; and 

4th. The morbid action may terminate 
in mortification. Of this there are two 
practical subdivisions : — 

(a) Death of the whole infected part, 
which is then thrown off as a slough ; 
and 



(6) Dissolution and death of a part only 
of the contaminated structure, leaving a 
part still infected. 

These four kinds of morbid processes, 
essentially distinct when once developed, 
usually maintain their original character 
until the termination of the disease. 
Thus the specific adhesive inflammation 
may be recognized by its characteristic 
induration often long after the sore (which 
usually accompanies it) has permanently 
healed. But it will, nevertheless, occa- 
sionally happen that the action will be- 
come changed, and this altered condition 
(if careful attention be not paid to it) will 
lead to an error in the diagnosis. A sore 
affected with adhesive inflammation, upon 
the application of some fresh irritant, 
may become a suppurating sore. The 
superinduced action may perhaps modify, 
but will not prevent, the specific results 
of the original disease ; or again, a sore 
that has presented for a time the charac- 
ters of the suppurative inflammation may 
alter its appearance and assume those of 
the adhesive form. In such a case, the 
first disease will not prevent the constitu- 
tional effects of the second. 

Both these forms of action will con- 
stantly be accompanied by "lymphatic 
absorption ;" and the disease in the lym- 
I phatic glands will be of the same nature 
as that whence the absorbed product 

1 See " Rocky Mountain Health Resorts," 
| by Charles Denison, Boston, 18S1 ; and "Ke- 
j port of Committee on Sanitaria and on Min- 
eral Springs," in Trans. Amer. Med. Assoc, 
i 1880, p. 537. 
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was derived. It will also sometimes 
happen that the specific adhesive inflam- 
mation may terminate in mortification, 
or that a part superficially mortified may 
become affected with specific adhesive in- 
flammation. In either case, the mortifi- 
cation may be superficial, or extend to 
the whole of the infected tissues ; but if 
the specific adhesive inflammation has 
once taken place, its effects upon the con- 
stitution will subsequently appear. 

The above four kinds of diseased action, 
resulting directly from the application of 
the syphilitic poison to the surface of the 
body, may be clearly traced both after 
artificial inoculation and by attentively 
observing the natural course of the dis- 
ease in different instances. It must al- 
ways be borne in mind that the character 
of a sore at one time is no certain indica- 
tion of what it may previously have been, 
or of what it may ultimately become. In 
the mode in which the disease is usually 
communicated, a part may be subjected 
to influences which would have a ten- 
dency to produce more than one morbid 
action. Such influences may be applied 
either at the same or at different times. 
When applied at the same time, a twofold 
inoculation may occur on the same spot ; 
and if the consequent respective actions 
require different times for their develop- 
ment, one disease may first run its course, 
and be subsequently followed by the other, 
which will then go through its different 
stages, modified perhaps, but not altered, 
in its essential characters, by the first. 

The number of poisons which may pro- 
duce morbid actions in a part scarcely 
admits of demonstration. Two different 
poisons may sometimes produce the same 
action. Thus, the secretion produced by 
the puncture of a foul lancet, and that 
arising from an injury to a portion of can- 
cellous structure of bone, may both give 
rise to erysipelas ; or, on the other hand, 
the same poison may, under different cir- 
cumstances, give rise to more than one 
kind of morbid action. 

It does not, then, follow that because 
we can distinctly trace so many morbid 
processes, there are the like number of 
morbid poisons. The diseased actions 
we can trace with great precision, and can 
predict the circumstances under which 
they will occur, and define distinctly the 
laws by which they are regulated and con- 
trolled. It is, therefore, more in accord- 
ance with strict inductive science, simply 
to describe the different modes of action 
which occur after impure contact, than to 
ascribe each different action to a different 
poison. 

Hunter believed that gonorrhoea was 
always produced from the same virus as 
syphilis, and nearly all the practitioners 
who followed him were of the same opin- 
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ion. Swediaur, however, remarks that 
the happiness and tranquillity of many 
families, not less than the fatal effects 
arising from the improper treatment of 
this disease, seem to demand the most 
careful researches upon the subject. He 
had convinced himself, from well-authen- 
ticated experiments, and numerous cases 
attended with the greatest care, that those 
who maintained that gonorrhoea and 
syphilis were always the effect of the same 
poison, and those who held an opposite 
opinion, were both wrong in generalizing 
too much, and in speaking so positively 
and so lightly on a point of so much im- 
portance to the physician and the patient. 
He had, as he believed, proved to demon- 
stration that blenorrhagia of the genitals 
of the two sexes owed its origin sometimes 
to the venereal or S}'philitic virus prop- 
erly so called, and sometimes to some 
other acrimony applied to the urethra or 
the vagina. Several cases are related 
which go to prove that a discharge may 
be syphilitic or produced by the syphilitic 
virus ; and, on the other hand, cases are 
given to show that blenorrhagia is gene- 
x-ally very different in its origin and nature 
from the disease produced by the syphi- 
litic virus. It will easily be conceived, he 
remarks, of what importance this dis- 
tinction is in practice, when, on the one 
hand, we see practitioners treating all 
gonorrhoeas as venereal (syphilitic) with 
mercurials ; and, on the other, by an ill- 
founded theory suffering the syphilitic 
virus to be communicated, and the dis- 
order propagated through whole families, 
without giving themselves an}' trouble as 
to the unfortunate results. This, in a few 
words, gives perhaps the best account of 
the theories of the nature and treatment 
of syphilis extant in 1821. 

In 1838, Ri cord's Traite pratique sur les 
Maladies Veneriennes appeared, and this 
must always remain a most important 
epoch 'in the history of syphilis. Ricord 
professed to demonstrate the truth of his 
views by experiment, and offered his ex- 
perimental illustrations to all who might 
wish to Avitness them. With triumphant 
success, and to the satisfaction of his ad- 
miring pupils, Ricord demonstrated daily 
bhe great fact, that when pus was taken 
from the urethra in a case of gonorrhoea, 
and inoculated upon the patient, no result 
followed ; whereas when pus was taken 
from a suppurating sore, and inoculated 
with the point of a lancet, a suppurating 
chancre was always produced. A great 
triumph had here been achieved. Science 
had vindicated her right, not only to dis- 
tinguish between different morbid pro- 
cesses, originating apparently in the same 
way, but also to reproduce some of these 
actions, and experimentally to trace them 
through their various stages. With the 
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light thus derived from experiment, the 
following conclusions were arrived at by 
M. Ricord : — 

I. A chancre is known for certain, 
neither because it has appeared after a 
suspicious contact, nor on account of its 
situation, nor because it has an indurated 
base, nor on account of its color, its shape, 
the character of its edges, nor by the red 
areola by which it is surrounded, but by 
its being inoculable so as to reproduce ex- 
actly the same disease again upon the 
same patient an indefinite number of 
times. All the other conditions may 
vary ; this alone always remains the same, 
and affords the same experimental re- 
sults. 

ii. The pus of a chancre can alone pro- 
duce a chancre. 

in. The best way to produce a chancre 
is to inoculate some of the secretion from 
its surface upon another part of the same 
patient's body. 

iv. Beyond the contact of the pus intro- 
duced beneath the cuticle, no other action 
is necessary to produce a well-developed 
chancre. 

v. The inoculation never fails when the 
pus is taken under the necessary circum- 
stances, and is properly applied. 

vi. The pus taken from an inoculated 
pustule will reproduce a chancre of the 
same kind originating in the same way, 
and thus the propagation may extend from 
pustule to pustule. 

vn. When several inoculations are 
made from the same suppurating chancre, 
each one gives rise to a separate pustule, 
which subsequently becomes a chancre. 
If three punctures are made, Ave do not 
see one succeed and another fail. The 
number accurately corresponds with, and 
is never more nor less than, the number 
of the inoculations properly made. 

vni. The pustule, and the chancre 
which succeeds it, are always developed 
upon the precise spot where the inocula- 
tion is made, and never upon any other 
part. 

ix. Whatever different forms the sup- 
purating chancre may ultimately assume, 
its course, in its origin, is always the same. 
The appearance of the pustule is absent 
only when the part has been excoriated ; 
and it is preceded by phlegmonous in- 
flammation only when the poisonous mat- 
ter has been introduced into the subcuta- 
neous areolar tissue, or has found its way 
into the lymphatic vessels. 

x. There is no period of "incubation," 
in the sense in which this word is gener- 
ally understood. There is for the suppu- 
rating sore but one process of develop- 
ment, from the contact of the contagious 
pus to the formation of an ulceration. 

xi. The chancre is in its origin a local 
disease. 



xii. The origin of the affection must 
date from the period of contact, and not 
from the time that the patient perceived 
the disease. 

Such are the results of M. Ricord 's in- 
vestigations, published in 1838, and they 
furnish a Very faithful abstract of the evi- 
dence which he had obtained by his ex- 
perimental mode of investigation. Every 
conclusion is based upon direct observa- 
tion ; and if there had been one form of 
syphilitic disease, and one only, M. Ri- 
cord 's conclusions must have stood the test 
of subsequent experience. But it has now 
been proved by numberless observations, 
and by more direct experiments than may, 
perhaps, be justified, that the syphilitic 
action which arises after contagion is not 
always the same. The specific pustule, it 
is true, when inoculated, will as a rule 
produce the specific pustule ; but there is 
another form of disease, of far more im- 
portance to the patient, which does not 
begin with a pustule at all ; which cannot 
be re-inoculated upon the patient who has 
it ; which often has a prolonged period of 
incubation ; which cannot be destroyed by 
caustic, and which is followed very cer- 
tainly by secondary symptoms. 

The two actions now mentioned have 
unfortunately, up to a recent period, been 
confounded together. It will now be my 
endeavor to distinguish accurately the 
symptoms which belong to these two es- 
sentially different morbid processes, and 
to describe each as a separate affection. 

M. Ricord 's description, then, applies 
in general very accurately to the suppu- 
rating form of the disease ; but it does not 
apply to that which, in its origin, does not 
begin with a pustule, but which begins 
with some adhesive form of inflammation 
— such as a papule, a tubercle, or an ab- ; 
rasion with a thickened base. 

In the next section we shall consider j 
the. suppurating syphilitic sore, and in the 
sections following, the disease which gives 
rise to the hard chancre, and its conse- 
quent constitutional or secondary symp- 
toms. The results of hvofold inoculation 
as they present themselves in nature, un- 
der different forms, will subsequently be 
described, together with the various com- 
plications which may thence arise. 



II. Suppurating Syphilitic Sore. 

The primary suppurating syphilitic sore 
is a local disease, and is not liable, so. far 
as I am aware from personal observation, 
to infect a patient's constitution so as to 
produce secondary symptoms. It com- 
mences as a pustule, and runs a definite 
course. When artificially inoculated, the 
inoculated point becomes red within the 
first twenty-four hours. From the second 
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to the third day it becomes slightly raised, 
and is surrounded by a red areola. Be- 
tween the third and the fourth day it con- 
tains a fluid more or less turbid. From 
the fourth to the fifth day the pustule be- 
comes fully formed, and from this time to 
the termination of the disease the secre- 
tion consists of well-formed pus. Sooner 
or later, the cuticle covering the pustule 
is detached, and in some instances it may 
be removed at the time of the inoculation, 
whether artificial or natural. This alters 
the appearance of the affection, but in no- 
wise interferes with its essential charac- 
ters. As soon as suppuration commences, 
there is a loss of substance in the part, 
and an ulcer forms, which has peculiar 
characters. When not interfered with by 
any accidental causes, it increases equally 
in every direction, so as to form a more 
or less perfect circle. The edges of the 
ulcer are cleanly cut, and present a sharp 
outline. (See Plate I. fig. 1.) The ap- 
pearance presented is often that of a piece 
of skin having been removed by a punch. 
The edges of the ulcer are frequently 
slightly undermined and everted. The 
surface of the ulcer is irregular, sometimes 
presenting granulations, at other times the 
appearance of having been worm-eaten. 
Often the bottom of the ulcer is covered 
by an adherent, grayish, tough matter, 
which probably is a part of the natural 
texture which has undergone a kind of 
molecular necrosis, and is in process of 
being separated from the subjacent living 
parts. 

Suppuration in itself does not necessa- 
rily involve a loss of substance, but these 
suppurating sores nevertheless generally 
leave permanent and depressed scars. 
This evidence of loss of substance is prob- 
ably in exact proportion to the degree in 
which the form of molecular necrosis above 
alluded to has been present in any individ- 
ual case. The suppurating syphilitic sore 
gradually increases during a certain pe- 
riod, then remains stationary, and finally 
heals. The latter process is indicated by 
the base of the sore becoming clean and 
covered by red granulations, by the red 
areola which surrounded it becoming 
fainter, and by the edges of the wound 
gradually losing their prominence. 

Such is a description of the typical form 
of a suppurating chancre ; but this may 
be modified by various accidental causes, 
of which the following are some of the 
most important : — 

1. If the specific pustule be destroyed 
by the application of caustic within the 
first five days of its existence, a simple 
ulcer alone will remain. This will then 
have none of the characters of the specific 
disease. 

2. When a chancre during its progress 
meets with tissues of different natures, or 



when folds of the same texture are in- 
volved, its shape and appearance may be 
thereby modified. 

3. Should the specific inflammation ex- 
tend to the areolar tissue, a certain 
amount of inflammatory exudation will 
there take place. This will produce an 
induration at the base of the chancre, 
and will sometimes very much resemble 
the induration which ordinarily accom- 
panies the infecting chancre. The latter 
will be particularly described m the next 
section. The induration that surrounds 
the suppurating form of the disease grad- 
ually fades towards the circumference to 
the consistency of the surrounding parts. 
When this inflammatory exudation, how- 
ever, in its progress meets with a dif- 
ferent kind of tissue, it may terminate 
quite abruptly,and then it maybe impossi- 
ble to distinguish, by the touch alone, 
this kind of induration from that of a 
chancre which infects a patient's consti- 
tution. The character of the secretion 
of the sore, or its inoculabilit}' 7 on the 
same patient, or the history of the case, 
must then be relied upon to distinguish 
the disease. 

Case. — A patient, who considered himself 
well informed upon the subject of the charac- 
ters of an infecting sore, presented himself in 
March, 1859, He had a sore on the right 
side of the fraenum, which spread ultimately 
for about three-quarters of an inch along the 
urethra. As the sore extended, it became 
surrounded by considerable induration, and 
this, as it approached the urethra, terminated 
quite abruptly. It was then impossible to 
distinguish this induration from that which 
accompanies an indurated infecting sore, and 
the patient believed that his affection pre- 
sented all the characters of a true Hnnterian 
chancre. The history of the case and the 
character of the secretion furnished, however, 
different testimony ; and the patient was 
prevailed upon, not without very considerable 
difficulty, to be treated for a local disease. I 
ventured to assure him that bis constitution 
would not be affected ; and I had the satis- 
faction of seeing him on November 5, I860, 
and again on February 21, 1S62, without his 
having been subjected to any constitutional 
treatment, and without his having had any 
constitutional symptoms. 

4. The most remarkable accidental cir^ 
cumstance which modifies the course of a 
suppurating chancre is the absorption by 
the 1}' mphatic vessels of a portion of the 
affected tissues, or of the secretion which 
they have produced. 

Lymphatic absorption of the product of a 
suppurating syphilitic soreaffords thosamo 
evidence of the nature of that sore as does, 
artificial inoculation. The secretion trans- 
ferred to another part is followed by the 
same effect, whether artificially conve} r ed 
by the point of a lancet, or by 'the natural 
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process of lymphatic absorption. In either 
case, where the seed takes root, there will 
it germinate and produce its natural con- 
sequence. The morbid process which en- 
sues terminates surety, and without any 
period of incubation (in the ordinary ac- 
ceptation of the term), in the formation 
of a small quantity of matter which al- 
ways has peculiar properties. This matter 
is 2 MS i m, d pns which has the property of 
always reproducing its specific action 
when again applied to another part of the 
same body, or when inoculated upon 
another person. This pus is therefore 
called specific.. To the naked eye and to 
the microscope it presents all the charac- 
ters of ordinary pus ; but it has, in addi- 
tion, its specific qualities,which are known 
only by their effects. It presents, as seen 
by the microscope and even by the naked 
eye, characters which distinguish it from 
the secretion of the indurated sore, or of 
the infecting form of syphilis. It consists 
of well-formed pus ; and each globule is 
of nearly the same size, and distinct from 
the rest. If, in any doubtful case, some 
of the secretion from a sore be mixed 
with a little dilute acetic acid, and placed 
under the microscope, the distinctive 
characters of the pus-nuclei will be seen, 
as represented in Plate I. fig. 2. The ap- 
pearances produced are quite distinct 
from those which are afforded by the se- 
cretion from an infecting sore treated in 
the same manner, as will be more fully 
shown in the next section. 

When this specific pus has produced its 
natural effect either in a lymphatic vessel 
or in a lymphatic gland, the fresh portion 
of pus thus generated produces a fresh 
specific irritation, and this irritation pro- 
duces an abscess which, breaking exter- 
nally, discharges its contents. In such a 
case the matter in the iuterior of the 
gland, or lymphatic vessel, constantly re- 
tains its specific characters ; but that 
which during the process of suppuration 
is formed outside the vessel or gland is 
ordinary non-specific pus. As the dis- 
ease advances, these two secretions may 
oe mixed together, and then the whole 
acquires the characters of the specific 
fluid, and the surface of the whole sore 
will become inoculated. 

Lymphatic absorption from a suppu- 
rating syphilitic sore then necessarily pro- 
duces a suppurating bubo. Any attempt 
to prevent such an affection from suppu- 
rating is entirely futile. The disease 
within the lymphatic system is the same, 
and runs a similar course, as that upon 
the surface of the body. 

The disease now described is not bene- 
ficially influenced by mercurial treatment 5 
and inasmuch as it has no tendency when 
left to itself to infect a patient's constitu- 
tion, any mercurial treatment in order to 



prevent such an infection is entirely 
superfluous. The suppurating syphilitic 
sore will sometimes be tedious in healing, 
and a variety of applications maybe tried 
sometimes without producing any appa- 
rent effect upon the course of the disease. 
In a case lately under my own care at 
St. George's Hospital, a sore of this 
nature lasted four months, apparently 
little influenced by treatment ; but the 
patient at the end of that time made a 
very good recovery, and now remains well, 
without having taken any mercury. 

[American writers are generally agreed 
in applying the term u chancroid," first 
used by Clerc, to the lesion described by 
Mr. Lee as the " suppurating syphilitic 
chancre." The complete exclusion of 
every feature of syphilis, throughout the 
career of each of its several classical 
forms, may be regarded as one of the 
great achievements of modern research. 
Without, however, discussing here the 
long-vexed question l-especting the unicity 
Or duality of the chancrous virus, the 
mere statement of which involves a mis- 
use of terms, it is sufficient to note that 
the author practically recognizes the dis- 
tinction upon which it is now intended to 
lay emphasis. Consistency requires that 
the word "syphilitic" should not be ap- 
plied to that venereal ulcer which, in un- 
complicated cases, is never followed by the 
disease syphilis. 

The progressive relative infrequency of 
the chancroid lesion, noted in France and 
elsewhere for several years past, is now 
apparently succeeded by a term of its more 
frequent occurrence. The recent great 
wars in Europe have probably had an 
effect in the production of this result by 
removing large bodies of young men from 
their homes to the centres of population 
and commerce. 

Beginning commonly enough as a pus- 
tule in the manner described above, the 
chancroid is not rarely encountered as a 
suppurating abrasion from its earliest 
phase. This is usually the result of acci- 
dental inoculation of some precedent lesion 
with the virus of the propagating sore, as, 
for example, an herpetic or balanitic abra- 
sion : or the open mouth of a follicle may 
have been directly infected. The history 
of these varieties does not differ subse- 
quently from that described by the author. 
In either form, it should be remembered 
that the sore is frequently multiple, either 
from the first, or as the result of succes- 
sive accidental auto-inoculation ; now 
limited to the corona glandis, again 
spreading over scrotum, labia, and peri- 
neum. 

Lasting for six or eight weeks only, as 
described in the text, indolent and ser- 
piginous chancroids, originating in pri- 
mary ulcers or sequelse of suppurating 
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buboes, may last for years. In these 
cases, the lesion, located near the anal or 
the urethral orifice, may have been long ex- 
posed to irritating physiological or patho- 
logical secretions, or situated elsewhere, 
may have assumed, in consequence of ne- 
glect or a cachectic condition of the pa- 
tient, the unhealthy aspect which has led 



some observers to the conclusion that 
these intractable sores constituted a 
variety of lupus. Jullien 1 represents such 
an ulcer occupying nearly two-thirds of 
the abdominal surface. We have treated 
a similar case where three-fourths of the 
integument of the right thigh was in- 
volved after the lapse of seven years. 



IFig. 20. 




Section of a chancroid, after Kaposi. (Bumstead.) 



Kaposi, 1 examining the chancroid mi- 
croscopically, describes its floor as com- 
posed of a thick cell-infiltration, extend- 
ing beyond the borders of the ulcer into 
the loose-meshed neighboring tissue. The 
exposed surface is the cell-infiltrated cori- 
um, whose papillae are no longer visible 
though the latter in the swollen margin, 
are thickened, and stuffed with cells. 
These cells are large and small, nucleated 
and irregular in outline, dispersed through 
connective-tissue fibres of faint contour. 
There is nothing in all this save the 
phases of destructive inflammation, which 
may be studied microscopically in other 
ulcers.] 

The suppurating syphilitic sore has 
been often repeatedly inoculated for the 
supposed purpose of producing what has 
been termed syphilization. But inasmuch 
as the disease, however often repeated, 
remains a local one still, no constitutional 
or permanent effect can be produced in 
this way ; still less can any condition of 
the system be produced which would 
render it insusceptible to the infecting 
form of the disease. It must, however, 
be admitted that when a patient has al- 



1 Syph. der Haut u. d. angrenz. Schleim- 
haute. Wien, 1873, li. s. 42. 



ready constitutional syphilis, the symp- 
toms which have developed themselves 
will often disappear under this so-called 
syphilization. It is principally efficacious 
in diseases of the skin, and these are pro- 
bably removed, under the circumstances, 
in consequence of a kind of counter-irri- 
tation produced by the repeated inocula- 
tion of the syphilitic matter, and suppu- 
ration of the inoculated points. 

One very important and interesting 
fact will require especial notice with re- 
gard to the so-called sj-philization — viz., 
that after repeated inoculations have 
been made on a part, that part becomes 
less and less susceptible to the influence 
of the poison, and a time arrives at which 
the inoculations will cease to secrete pus, 
and then they will no longer be inoeula- 
ble. If fresh matter, however, be used, 
the inoculations will again succeed ; but 
these will gradually lose their effect, as at 
first. This process may be repeated until 
a part is no longer susceptible to any in- 
oculation from the secretion of a suppu- 
rating syphilitic sore. But then a fresh 
part may be inoculated, and the same 
process repeated. Under this mode of 

1 Traite prat, des Malad. Veneriennes. 
Paris, 1S79, p. 443. 
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treatment it is said that a time ultimately 
arrives at which no further inoculation 
can be effected from a suppurating sore 
upon any part of the body. Even then, 
however, after the lapse of a certain 
interval, the suppurating syphilitic sore 
may again be communicated, but always 
without imparting any constitutional or 
syphilitic taint to the patient. This sub- 
ject will be considered more at length in 
a future section. 



III. Syphilitic Infection. 

Syphilitic infection of a patient's sys- 
tem, as far as it can be traced by local 
symptoms, commences as a crack, an 
a"brasion, or a pimple. These affections, 
in the origin, are often extremely difficult 
to recognize. They frequently do not 
present any characters by which they can 
be distinguished from similar results aris- 
ing from a variety of accidental causes, 
and they may be masked by the coexist- 
ence of other local venereal complaints. 

Syphilitic infection at its first appear- 
ance generally attracts but little attention. 
It is attended with no inconvenience, and 
the patient is willing to believe that it is 
"nothing" — an opinion which has been 
but too often endorsed by the surgeon. 
As the disease declares itself, it assumes 
one of three forms, which are all modifi- 
cations of the adhesive kind of action : 

I. The cuticle may appear as if peeled 
off from the upper part of the glans penis, 
or a circumscribed patch may remain for 
davs together, presenting a livid or purple 
color. "(See Plate II. fig. 3.) The struct- 
ures below are not infiltrated, and there- 
fore there is no specific induration. The 
secretion, consisting of epithelial scales 
and lymph -globules, of various sizes, 
and more or less perfectly formed, is 
thrown off from the surface. In women 
there is probably a corresponding affection 
of some parts of the mucous membrane, 
not accompanied by induration ; but on 
account of the difficulties attending the 
investigation of these complaints in their 
origin in females, such a condition has not 
hitherto been described. 

II. An indurated tubercle, without ul- 
ceration, may form in the skin or under 
the mucous membrane, and will then pre- 
sent all the characters of the specific in- 
duration without any loss of substance. 
(See Plate II. fig. 3.) 

III. The most ordinary form of syphilitic 
infection is that which has been called the 
indurated or Hunterian chancre. In this 
a deposit of lymph occurs in the areolar 
texture of the skin or of the mucous mem- 
brane, and is succeeded by a process of 
molecular necrosis, by means of which the 
newly deposited matter is in part thrown 



off, and an ulcer is formed ; but, inasmuch 
as it is the newly-deposited material which 
alone perishes, no depressed scar or per- 
manent loss of the natural tissue occurs. 
The secretion from an infecting chancre, 
when the disease is not accompanied with 
irritation from any accidental cause, is 
not pus ; it consists of epithelial debris, of 
globules of lymph more or less perfectly 
formed, or of these same products under- 
going disintegration, and of serum more 
or less turbid. These different products 
may often be found matted together, 
mixed occasionally with a few pus-cells. 
During the time that the adhesive matter 
is being thrown off from the surface, or 
whenever a part has been irritated by an 
adherent scab, or by the application of 
lotions, some suppuration may take place ; 
but as soon as the accidental cause of irri- 
tation has been removed, the natural non- 
puriform secretion alone remains. If the 
secretion from an uncomplicated infecting 
sore be placed upon a piece of glass, and 
a drop of dilute acetic acid be added, the 
microscopic appearances will be found to 
be very different from those which were 
described in the last section as characteris- 
tic of the secretion from a naturally suppu- 
urating sore. The accompanying drawing 
(Plate II. fig. 4) represents the appear- 
ances of some of the secretion from an 
ordinary infecting sore, examined in the 
manner above described. In this case the 
sore, which was in a state of progress, had 
been dressed with water dressing, in order 
to prevent any accidental cause of irrita- 
tion, for two or three days previous to the 
examination. 

In debilitated and unhealthy constitu- 
tions, infecting sores will suppurate as any 
non-specific lesion would do, and in such 
cases it is sometimes very difficult to dis- 
tinguish the secretion produced by the 
local disease from that which depends 
upon constitutional peculiarity. 

The three forms of infection now de- 
scribed are all modifications of the adhe- 
sive form of inflammation ; and there is 
much reason to believe that the first two 
have not been recognized by a large ma- 
jority of the writers on syphilis, and that 
hence a number of cases have been erro- 
neously recorded, in which constitutional 
syphilis was supposed to have been ac- 
quired, without any primary affection. 

The induration which accompanies the 
second and third form of the specific ad- 
hesive inflammation is peculiar, and, when 
well marked, it furnishes a diagnostic test 
of the nature of the complaint. It sur- 
rounds the edges and base of the chancre 
in every direction to nearly an equal ex- 
tent. It terminates quite abruptly in the 
surrounding tissue ; so that it not un- 
frequently affords the sensation as if a 
foreign substance, such as a piece of car- 



I ; 



^^P*** 




■u ' - i at- 



t& 






( « / • ° % ■ 



'V2 -n . \xi:n : t. 




SYPHILITIC INFECTION. 



183 



tilage, or half of a pea, had been introduced , 
into the substance of the skin. (See Plate j 
II. fig. 5.) This induration depends upon ; 
the effusion of lymph into the areolar ! 
texture of the skin, or into the cellular 
tissue below the mucous membrane ; and 
when it is considerable, the part is raised 
above the surrounding surface, and tben 
gives rise to the variety of ulcer which has 
been called the ulcus elevation. 

This induration has no doubt often 
been confounded with the infiltration 
which surrounds the phlegmonoid variety 
of the suppurating sore, and with that 
produced by accidental irritation ; but in 
the great majority of cases it may be dis- 
tinguished by its abrupt termination, and 
by its equal consistency throughout. 
Another form of disease, from which it 
is not so easily distinguished, is the sec- 
ondary induration, which may form part 
^of the constitutional symptoms of syphi- 
lis. This secondary induration may show 
itself in the same parts as primary infect- 
ing sores, and may, like them, be accom- 
panied by induration. In both cases the 
induration depends upon plastic effusion 

»from a specific cause ; in both, this has a 
tendency to assume, more or less, the 
tubercular form ; and in both, the indura- 
tion may terminate abruptly. In general, 
however, this denned outline is more 
marked in the primary than in the sec- 
ondary form of the disease. 

It will sometimes happen when there 
is great induration that the circulation 
through the part does not readily take 
place. The surface of the sore may then 
slough to a certain extent (Plate III. fig. 
6), but this will not prevent the appear- 
ance of secondary symptoms. 

Syphilitic infection does not manifest 
itself immediately upon the application 
of the poison ; a period of incubation 
follows the inoculation, during which 
nothing is perceived, and the patient 
thinks himself well. From ten days to 
seven weeks after the application of the 
cause the primary disease will manifest 
itself. In the interval there may possibly 
be some other venereal affections, such as 
arise from the contact of impure secre- 
tions, but the characteristic symptoms of 
the syphilitic infection will not appear 
until after the period of incubation above 
named. There is, however, one remark- 
able exception to this rule, and that is 
with regard to the re-inoculation of the 
secretion of an infecting sore soon after its 
first appearance. At that time the inocu- 
lation will succeed much more quickly, 
and the induration which follows will be 
sooner developed. It has been said that 
if a person be inoculated with the vaccine 
matter on several successive days, the 
vesicles will all arrive at maturity about 
the same time. Now, something like this 



obtains with regard to syphilitic infection. 
If a person becomes infected, and a sore 
appears some three or four weeks after- 
wards, and some of the secretion from 
that sore be immediately re-inoculated, 
the inoculation will probably succeed, and 
the induration of the two sores will then 
appear about the same time. After the 
characteristic induration has been estab- 
lished, the infecting chancre is no longer 
capable of being re-inoculated ; but for a 
considerable time, if fresh action be ex- 
cited in the part, as, for instance, by the 
application of a blister, a secretion may 
be obtained which is re-inoculable upon 
thepatient himself. The inoculations thus 
produced do not resemble in their course 
the results of inoculations on a patient 
who has not previously been infected. 
They have no period of incubation. They 
are not accompanied by induration. They 
rarely ulcerate ; and if a sore forms, it 
soon heals. The stains, however, of these 
inoculations from an irritated infecting 
sore may last for weeks or for months. 

Some very remarkable statistics have 
been produced on the subject of the re- 
inoculation of the secretion from infecting 
sores. In 1855, M. Clerc announced the 
doctrine, that this secretion could not be 
inoculated — a theory which corresponded 
with, and might have been deduced from, 
Eicord's dogma, that a person can have 
syphilis once only. As the indurated sore 
was said to be the necessary precursor of 
constitutional syphilis, and as syphilis 
was supposed always to follow an indu- 
rated sore, it followed that, when once 
the constitutional affection was estab- 
lished, the patient's system in which it 
was so established would no longer be 
capable of being re-inoculated so as to 
produce again the same disease. In 1856, 
this point was experimentally tested in 
the Lock Hospital, and the results are 
recorded in the British and Foreign Med- 
ico-Chirurgical Review for the same yea.r. 
It was then found that the indurated 
chancre was not capable of being inocu- 
lated upon a patient whose system was 
already syphilized in the proper accepta- 
tion of the term. 

In 1856, M. Fournier also inoculated a 
hundred patients from their own infect- 
ing sores, and succeeded in his experi- 
ments once or twice only. His results 
were not published until 1858. 

M. Rollet, in his recent work, mentions 
having inoculated two hundred patients 
who had infecting sores with the secretion 
of their own chancres. He found that 
those in whom the inoculation succeeded 
were six per cent. These sores were said 
to be auto-moculable. In the remainder 
the inoculation failed. 

Now, Fournier's experiments and Pol- 
let's experiments coincide in a wonderful 
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manner with practical statistical details as 
carefully observed. During the years 
1855-50, I kept an accurate register 1 of 
such cases, and out of one hundred that 
had been diagnosed as suppurating non- 
infecting sores, secondary symptoms fol- 
lowed, as far as I was able to ascertain, in 
two instances only. Out of so large a 
number, the proportion is curiously in ac- 
cordance with the exceptions in Fournier's 
and in Kollet's experiments. The excep- 
tions in all three series of observations 
may be attributed to the same cause — a 
ttcojold inoculation may in all the in- 
stances have taken place and produced 
the suppurating local syphilitic affection as 
well as the infecting chancre. (See Plate 
III. fig. 7.) The former had probably 
in Fournier's and in Reliefs exceptional 
cases furnished the inoculable pus, and 
had, in my own observations, masked the 
characters of the affection that I was at- 
tempting to diagnose. This conclusion is 
confirmed by the results of the inocula- 
tions as far as the experiments were con- 
cerned. The affection produced by the 
inoculation from the supposed indurated 
sores was, not an indurated sore of the 
same nature, but a pustule, the character- 
istic origin of the local suppurating disease. 
Practically, then, we conclude that if a 
syphilitic sore yields a secretion, capable 
of being inoculated so as to produce the 
specific pustule, the evidence, so far as it 
goes, is in favor of its being a local dis- 
ease, and not requiring constitutional 
treatment. If, on the contrary, a disease 
which we believe to be primary syphilis 
yields aseci'etion which is not auto-inocu- 
lable, then the evidence is against the 
local character of the affection, and indi- 
cates a constitutional mode of treatment 
in order to prevent or to mitigate the sec- 
ondary symptoms. 

A few years only have elapsed since the 
test of a really syphilitic sore, and the 
propriety of giving mercury for its cure, 
was supposed to be its auto-inoculability. 
This doctrine was upheld even in some of 
our most widely-circulated works on the 
subject of syphilis. But, as now shown, 
the idea was not only an unsafe guide sci- 
entifically, but it was practically the very 
reverse of the truth. The confusion which 
thus arose was one of the many natural 
results of some of our leading authorities, 
both here and on the continent, having 
confounded together, and mixed up in 
their descriptions, the two varieties of 
syphilitic disease. These are now, it is 
hoped, sufficiently clearly distinguished, 
never ajrain to be confounded. 2 



1 Cases regarded as doubtful or mixed were 
not included in this table. 

2 The distinction between the two kinds of 
disease iu their mode of origin was first recog- 



In a well-marked infecting sore, the 
edges are firmly adherent to the subjacent 
and surrounding tissues. (See Plate II. 
fig. 5.) They are smoothly bevelled off, 
or rounded so that the well-defined sharp 
edge noticed in the description of the pri- 
mary suppurating sore is here wanting. 
The surface of the infecting sore varies in 
color. It sometimes presents a fawn 
color ; at other times it is uniformly red ; 
at others, again, portions of adhesive mat- 
ter of a grayish color will be seen on its 
surface. These different appearances de- 
pend upon the accidental circumstance of 
the separation, or otherwise, of a portion 
of the plastic exudation which forms the 
thickened base of the sore. 

Besides the nature of the secretion, and 
the auto-inoculability of that secretion, 
there is another diagnostic test of very 
great value in distinguishing primary 
syphilitic infection, and that is the condi- 
tion of the corresponding inguinal glands. 
In the previous section we saw that 
some of the material involved in the local 
suppurating form of the disease might be 
conveyed through the lymphatic vessels, 
and again reproduce its particular morbid 
action either in the lymphatic vessels 
themselves, or in the inguinal glands, and 
we regarded this as a kind" of re-inociila- 
tion, or as a translation of the disease by 
a natural process from one locality to an- 
other ; and it has been shown in the pres- 
ent section that during the early stage of 
a syphilitic infection the part first con- 
taminated produces a secretion which is 
auto-inoculable. These two circum- 
stances will prepare us for understanding 
the pathology of the chronic indolent en- 
largement of the glands which constantly 
attends a syphilitic infection. 

The part first inoculated, as we have 
seen, takes on the adhesive form of in- 
flammation. If some of the secretion from 
this infected spot be inoculated with the 
point of the lancet before the specific ad- 
hesive action develops itself, both inocu- 
lated points will become similarly affected; 
and if by a natural process the same thing 
be effected — if a portion of the contami- 
nated matter be conveyed along the lym- 
phatic vessels — then at the point where 
such matter is arrested the specific adhe- 
sive action will take place. 

nized in 1854. In my Pathological and Sur- 
gical Observations, published in that year, 
the local disease, which commences with a 
suppurative form of inflammation, is described 
as a morbid process, distinct and separate 
from the specific adhesive action which is fol- 
lowed by constitutional symptoms. That the 
auto-inoculability of a chancre was evidence 
of its non-infecting character, was first pointed 
out by me in the British and Foreign Medico- 
Chirurgical Eeview for 1856. 
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Thus both forms of the syphilitic disease 
are auto-inoculable : the suppurative form 
during its whole continuance ; the adhe- 
sive form during its early stage only, be- 
fore the specific hardness has appeared. 
Each form of syphilis is capable,by natural 
auto-inoculation (or by lymphatic absorp- 
tion), of being conveyed to the inguinal 
glands, and of there reproducing its spe- 
cific and peculiar actiou. It would ap- 
pear, however, that in the suppurative 
form of the disease, in which the discharge 
is soon thrown oft' from the surface, lym- 
phatic absorption does not so generally 
take place as in the specific adhesive ac- 
tion, where the infected tissue remains 
often for months as a portion of the living 
structure of the part. In the suppurating 
form of the disease lymphatic absorption 
by no means always occurs. It is the ex- 
ception, and not the rule ; and when it 
does occur, one gland only is generally af- 
fected ; whereas in the adhesive form of 
the disease, the inguinal glands are al- 
most always involved, and in general 
there are several affected at the same 
time. This has caused the name of mul- 
tiple indolent bubo to be given to this spe- 
cific affection of the inguinal glands : a 
condition very surely indicating that the 
patient's system will shortly be, if it is 
not already, infected. 

The characters of the inguinal glands 
attacked with specific adhesive inflamma- 
tion are peculiar. The affection appears 
at, or about, the same time as the specific 
induration. This peculiar form of auto- 
inoculation occurs, therefore, at the same 
period at which the chancre might be in- 
oculated by the lancet upon another part 
of the same patient's skin. 

After an indurated chancre has ceased 
to be auto-inoculable upon the skin, it 
probably ceases to furnish any matter to 
the absorbents which can cause their spe- 
cific induration. The suppurating syphil- 
itic sore, on the contrary, which furnishes 
a secretion which is auto-inoculable dur- 
ing its whole existence, may also at any 
period of that existence give rise to a 
suppurating bubo. 

Sometimes one gland only is involved 
in a case of syphilitic infection ; but gen- 
erally there are several. Each gland be- 
comes enlarged without causing any pain 
or inconvenience to the patient, and with- 
out his being aware that anything unusual 
is taking place in the part. The enlarge- 
ment is confined to the gland structure it- 
self, and does not involve the surrounding 
cellular tissue. Each tumor may become 
the size and shape of the dried shell of an 
almond ; and I have been in the habit of 
describing this peculiar affection as the 
amygdaloid condition of the inguinal 
glands. Each separate gland may be felt 
rolling in its bed of loose cellular tissue, 



and the unaffected skin will move freely 
over it. These glands are very hard, and 
give very much the same sensation to the 
touch as the induration of a primary 
chancre. The peculiar hardness depends 
upon the fact that this newly effused 
plastic material is coufined to the gland, 
and accurately circumscribed by its cap- 
sule. 

Lymphatic glands affected with specific 
induration do not suppurate. When the 
disease is uncomplicated this may be re- 
ceived as a universal rule. Yet in prac- 
tice we every now and then hear of 
buboes suppurating in connection with 
infecting sores. Some of these are scrof- 
ulous buboes; some are buboes arisingfrom 
some accidental cause of irritation ; and 
some are buboes which occur upon the ac- 
cession of secondary symptons, and in con- 
sequence of some eruption on those parts 
of the skin, whence the lymphatics which 
empty themselves into the glands arise. 

When all these sources of error in diag- 
nosis have been guarded against, there 
will still remain a few cases in which an 
infecting chancre has apparently given 
rise to a suppurating bubo. The number 
of such cases has not been ascertained 
statistically, but they are very few indeed, 
and probably not even so great in pro- 
portion as the cases in which an infecting 
sore retains its auto-inoculability after 
the development of its specific induration. 
The exception in both classes of cases de- 
pends, in all probability, upon the same 
cause — namely, a twofold inoculation 
upon the same part. 

A very remarkable circumstance re- 
mains to be noticed with regard to lym- 
phatic absorption, both from the suppu- 
rating sore and from the primary infection. 
The glands into which the absorbent ves- 
sels directly enter are those only which 
are affected. These are called the glands 
first in order. The glands second in order 
— that is, those glands which receive their 
lymphatic vessels only from other glands, 
are never affected with the specific action 
peculiar to any form of primary syphilitic 
disease. It is evident, therefore, that no 
form of syphilitic action can find access 
to a patient's system through the lym- 
phatics. The specific action'ceases with 
the first system of glands with which the 
affected matter is brought in contact, and 
therefore the affection of the lymphatic 
glands may be looked upon as a part of 
the primary symptoms. An inguinal 
gland affected with specific induration 
would, no doubt, if no other cause of in- 
fection existed, produce constitutional 
disease ; but it would be by means of 
the blood that circulates through its dis- 
eased structure, and not by the passage 
of the poison into the circulation through 
the thoracic duct. In the same way a 
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chancre infects a patient's constitution by 
the morbid action communicated to the 
blood circulating through its texture, and 
not by lymphatic absorption. 

When once the general system of a pa- 
tient is affected with syphilis, the same 
disposition to the effusion of plastic mat- 
ter may occur in any situation as was 
manifested at the original seat of the dis- 
ease. This disposition to plastic effusion 
may be traced in every stage of the dis- 
ease. We have considered it in the pri- 
mary infection, and as giving rise to the 
peculiar characteristic induration of the 
lymphatic glands. In the secondary 
forms of the disease the same action may 
also be traced in effusion of lymph upon 
the iris ; in the deposit of tubercles in the 
cellular tissue and in various internal or- 
gans ; in nodes upon the bones ; and in 
various kinds of papular and tubercular 
eruptions upon the skin. All these dif- 
ferent forms of secondary disease may be 
referred to the same tendency to plastic 
effusion ; the effused material, if allowed 
to remain, being influenced by, and be- 
coming part of, the structure in which it 
occurs. 

In the treatment of syphilitic infection, 
after the disease has manifested itself, 
cauterization is of no avail, as far as the 
prevention of constitutional symptoms is 
concerned. The period of incubation 
which has already elapsed forbids the 
idea that the poison can then be destroy- 
ed by the application of caustic to any 
particular part. Practically the same 
truth is found unfortunately to be but too 
evident. Infecting sores, that have been 
destroyed on the very day of their ap- 
pearance, have subsequently continued to 
spread, and have produced their natural 
consequence. Even if an infecting sore 
be cut out, the infection of the patient's 
system will not thereby be prevented. 
The diseased action has already spread to 
other parts, and has already perhaps com- 
menced in the lymphatic glands before 
any visible indication of its existence pre- 
sents itself. A sustained, judicious, and 
constitutional mode of treatment is the 
only one that can be relied upon in the 
treatment of this disease. 

[In addition to the varieties of syphil- 
itic initial sclerosis, enumerated by the au- 
thor, should be named herpetiform and 
diphtheroid chancres. The former is more 
probably a result of accidental inocula- 
tion of the lesions of simple herpes 
progenitalis. The latter becomes in- 
durated and capped with larger or 
smaller ulcers. They are naturally mul- 
tiple, and it should be noted in passing 
that infecting sores are more frequently 
multiple at the outset than has hitherto 
been believed. The "diphtheroid of the 



glans'" is an adherent, glistening, gray- 
ish-white, leathery, uniformly thickened 
hood, slightly elevated and greasy to the 
touch, embracing the glans and unaccom- 
panied by induration. It is the precursor 
of constitutional lues. Cases of so-called 
" mixed chancre," partly described in the 
seventh section of this essay, exhibit fea- 
tures of both varieties of venereal sore, co- 
incident or successive, the order of symp- 
toms being that required by the occurrence 
of a period of incubation for the syphilitic 
sclerosis. Chancres of the lip, usually 
resulting from contact with secreting mu- 
cous patches, are pea- to chestnut-sized 
masses of sclerosed tissue, surmounted 
by superficial abrasions or deep and rag- 
ged excavations, accompanied by sub-lin- 
gual or sub-maxillary adenopathy. Chan- 
cres of the nipple are important, not only 
clinically but in a medico-legal sense, and 
may occur at the summit of the organ, at 
the base, or in the areola, as slight indu- 
rated excoriations, infiltrated fissures, dry 
or moist papules, or deeper ulcerations. 
These extra-genital lesions are all apt to 
be livid from pigmentation or blood-stasis, 
and, being preceded by the usual incuba- 
tive period, furnish a clue to their charac- 
ter in their history. Chancres at the ure- 
thral orifice are usually irritative from the 
passage over them of the urinary current, 
and, becoming phagedenic, leave the glans 
blunt and square-shaped — a characteristic 
deformity in the male. Intra-urethral 
chancres rarely occur deeper than two 
inches from the meatus, and have been 
recognized by the aid of the endoscope. 
They are accompanied by very scanty ure- 
thral discharge, not to be confounded with 
that of Menorrhagia, and can be readily 
recognized through the external tissues 
of the male organ by their characteristic 
sclerosis. 

Pathologically, Kaposi 2 has discovered 
in chancre-sections, cell-infiltration in a 
narrow-meshed network of thin, distinct- 
ly outlined connective-tissue fibres. At 
the surface there is irregular exposure of 
the elements constituting the sclerosis, 
with debris of protoplasmic bodies which 
make up the secretion. The deformed 
papillae persist only at the margins of the 
sore ; and the vascular elements, where 
the tissue is thickened, are scanty, with 
diminished lumen from encroachment of 
walls. The author admits that only in 
the matter of rapidity and extent of the 
hyperplastic or degenerative processes, 
can a distinction be established histologi- 
cally between the two varieties of venereal 
sores.] 

1 Morrow. Archives of Dermatology. New 
York, 1876, vol. ii. p. 383. 

2 Loc. cit. 
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IV. Lymphatic Absorption - . 

Physiologists have usually recognized 
three modes by which absorption may 
take plaee : — 

I. That by whieh foreign substances 
find their way directly into the blood 
through the coats of the bloodvessels. 

II. "The absorption of the chyle from 
the mucous surface of the intestines by 
the lacteals. 

III. Absorption by the lymphatics. 

To these three modes of absorption, by 
all of whieh extraneous substances have 
been supposed to enter the circulation, 
we may add a fourth means by whieh the 
system may be influenced by the action of 
some kinds of poisons ; namely, that in 
which a direct loeal effect is produced 
upon the nerves of a part, and through 
them upon the brain (and consequently 
upon other organs), without the poison- 
ous material being taken into the blood. 

Examples of this mode of the action of 
poisons are afforded by the effects of the 
juice of the leaves of the aconite, and of the 
infusion of tobacco, as illustrated in some 
of Sir B. Brodie's physiological experi- 
ments. 

In most instances the action of a poison 
commences immediately upon its applica- 
tion. But in the case of morbid poisons, 
a eertain interval must elapse, and a cer- 
tain morbid proeess must be gone through, 
before these can produce their specific ac- 
tion upon the general system. 

The deleterious materials of which 
these poisons essentially eonsist, or the 
seeretions in which they are contained, 
may be applied to the living body in any 
quantity, and for any length of time ; and 
unless the proeess, which is peculiar to 
each of them respectively, be gone 
through, its characteristic effects will not 
as a rule be produced upon the constitu- 
tion. 

If the particular action by which these 
poisons individually enter the system be 
disturbed or interfered with — so as not to 
be carried out — other results may follow, 
but their full general and specific influence 
will not be experienced. If the first step 
in the process be defective, so will be its 
natural consequences. 

The knowledge which we thus obtain 
furnishes us with a most important power ; 
for, by modifying or altering the morbid 
process by which a poison enters the sys- 
tem, as, for instance, by the early appli- 
cation of caustie to the infected part, we 
may, under eertain circumstances, modify 
or control its effects. 

I purpose now to consider how far the 
action of the syphilitic, poison upon the 
constitution may be thus modified or con- 
trolled, by the kind of action which is 



produced when it is first applied to the 
living tissues of the body. For this pur- 
pose it is requisite to consider what the 
morbid actions really are by which the 
syphilitic poison gains an entrance ; and 
what the natural processes are by which 
it joins itself to, and becomes as it were 
incorporated with, the living being. 

The opinions of Hunter on the absorp- 
tion of the syphilitic poison have given a 
bias to all subsequent reasonings upon 
the subject ; and the theories based upon 
his experiments are very generally re- 
ceived, even up to the present time. He 
demonstrated, as he believed, that the 
lymphatic vessels were the true absorb- 
ents ; and he concluded from his discovery 
that they were the only absorbents in the 
system. 

The experiments upon whieh his idea 
was founded deserve attention. Assisted 
by his brother and several other eminent 
medical men, he eomined some warm milk 
in a portion of small intestine ; and having 
tied the artery aud vein which supplied 
the intestine, he saw, as he believed, the 
lacteals of the part presently beeome filled 
with the white milk. Upon puncturing 
the vein upon the distal side of the liga- 
ture, it was soon (by pressure of the finger) 
emptied of its blood. No white fluid eould, 
during the continuance of the operation, 
be found in the vein. Upon a repetition 
of the experiment, in which the circula- 
tion through the mesenteric vessels was 
left free, the blood in the vein was care- 
fully examined and compared with that 
in the neighbouring veins, but it was found 
not to be light-eolored, nor milky, nor 
could any difference whatever be detected 
in it. It was found that even by firm 
pressure, which was continued until the 
intestine burst, the milky fluid eould not 
be made to pass into the veins. 

In another animal, some thin starch, 
colored with indigo, was introduced into 
the small intestine, and the lacteals were 
soon afterwards seen of a fine blue eolor. 
A vein in this part of the mesentery was 
opened, and the blood which flowed was 
allowed to separate into eoagulum and 
serum. The next day the serum had not 
the least bluish east. 

An injecting pipe was then fixed in an 
artery of the mesenter} r , where the intes- 
tine was filled with blue starch ; ami all 
communications both in the mesentery 
and intestine were elosed, with the ex- 
ception of the vein corresponding with the 
artery. Warm milk was now injected 
until it returned by the vein. This was 
continued until all the blood was washed 
away, and the vein returned a bright 
white milk. The milk thus circulating 
through the intestine containing the blue 
starch was not in any degree changed in 
color. 
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In a third animal, some musk in warm 
water was confined in a portion of the in- 
testine ; after waiting a little time, some 
of the lacteals of the part were opened 
with a lancet, and some of the watery fluid 
which the}' contained was received into a 
small spoon. This was thought to smell 
strongly of musk. Some hlood received 
into a clean spoon from one of the veins 
of the same part had not the least smell 
of musk. 

From these and similar experiments, 
Hunter arrived at the inference, which 
must have appeared one of the greatest 
discoveries of his age, that the veins do not 
absorb in the human body. It necessarily 
followed from this that the lymphatics 
were to be considered as the only absorb- 
ents ; and this is stated by Hunter to be 
the fact, in his work on the veuereal dis- 
ease. 

If the lymphatics were the only absorb- 
ents, they must of necessity have been 
looked upon as the only channels through 
which poisons could, under ordinary cir- 
cumstances, enter the system ; and accord- 
ingly we find Hunter asserting that the 
venereal matter is taken up by the ab- 
sorbents of the part in which it is placed, 
and carried aloug the absorbent vessels to 
the common circulation. 

This view, deriving as it does such an 
apparent confirmation from the frequent 
occurrence of inflammation of the lym- 
phatic glands in venereal diseases, was 
adopted with more or less modification by 
almost all the writers on syphilis who fol- 
lowed Hunter. 

The aeeuracy of the experiments upon 
which Hunter based his theory has, how- 
ever, justly been doubted by other physi- 
ologists ; but the theory itself, as regards 
the syphilitic poison, was up to a recent 
date, strange to say, scarcely questioned. 

MM. Tiedemann and Gmelin, after 
mixing various substances, which might 
easily be detected, with the food of ani- 
mals, not unfrequently found unequivocal 
traces of these substances in the venous 
blood and urine, whilst it was only in a 
very few instances that traces of them 
could be discovered in the ehyle. 

In repeating Hunter's experiments, 
Mayo found that half an hour after a so- 
lution of starch and indigo had been 
plaeed in the cavity of the intestine, the 
lacteals appeared of a clear blue eolor ; 
and those present were for a time satisfied 
that the indigo had been absorbed. But 
upon placing a sheet of white paper behind 
the mesentery, it was found that the blue 
tinge had disappeared. On removing the 
white paper the vessels reassumed their 
blue color. It became, therefore, evident 
that the blue tinge was the natural color 
of the empty lacteals ; that while they 
continued to absorb the chyle they were. 



white, but that as soon as they were sim- 
ply empty they appeared blue. 

Thus a repetition of the Hunterian ex- 
periments rather tends to prove that the 
function of the lacteals is limited in the 
absorption of chyle : and that the lym- 
phatics are not the only absorbents,appears 
most conclusively demonstrated by the 
experiments of MM. Magendie and Sega- 
las. M. Segalas varied Hunter's experi- 
ment in the following manner: A fold of 
small intestine was drawn out of a wound 
in the belly of a dog ; all the bloodvessels 
passing toaud from it were tied, with the 
exception of one artery ; a vein punctured 
upon the mesentery allowed the blood to 
escape, which would otherwise have stag- 
nated in the part. The lacteal vessels and 
nerves were left entire. The fold of in- 
testine was then tied at both extremities, 
and an aqueous solution of the alcoholic 
extract of mix vomica was poured into it. 
During the hour which followed, the poi- 
son produced no symptoms. The liga- 
tures being then removed from one of the 
veins, the blood was allowed to return in 
the natural course of its circulation. In 
six minutes from this time the poison took 
effect. 

The experiments of M. Magendie illus- 
trating the same point are well known. 

The thigh of a dog was separated byM. 
Magendie from the body, by a division of 
every part, with the exception of the 
artery and vein ; into each of these vessels 
a quill was introduced and tied by two 
ligatures ; between these ligatures the 
vessels were divided, and thus all commu- 
nication was cut oft' between the body and 
the limb, except that which was main- 
tained by the circulation of the blood. 
Two grains of the upas tieute were then 
inserted into a wound in the foot of the 
separated limb. In about four minutes 
the poison manifested its effeets upon the 
s} : stem. 

From these and other facts, it appears 
certain that Hunter's idea of the lym- 
phatics being the only absorbents is in- 
correct ; and we are thence naturally led 
to the consideration of the value of the 
theory of the mode of absorption of the 
syphilitie poison, whieh was based upon 
that notion. 

When lymphatie absorption takes place 
in connection with a suppurating syphil- 
itie sore, the action of the poison ma} T be 
traeed in the clearest way along the ab- 
sorbent vessels. In any part of its course, 
the poison may inoculate the vessel in 
which it is contained, and may produce a 
fresh syphilitic sore, the seeretion of which 
may again be inoculated. It usually hap- 
pens, however, that the inguinal gland in 
which the absorbent vessels terminate is 
the part affected. Here alone, in the 
great majority of cases, does the poison 
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exercise its influence upon the absorbent | 
system ; but that the poison actually 
passes, as such, through the absorbent 
vessels, we have abundant proof in the 
specific effects of the poison in the course 
of those vessels. Between the lymphatic 
gland and the primary disease, a small 
abscess will occasionally form. This will 
present tumid and irritable edges, will 
afford all the characteristics of a suppu- 
rating syphilitic sore, and will furnish an 
inoculable secretion. We can then dis- 
tinctly trace the entrance of the syphilitic 
poison into the lymphatic vessels, and 
from them into the absorbent glands in 
which these vessels terminate. The ac- 
tual existence of the virus in any part of 
this course may be demonstrated by ex- 
periments, which have been far too often 
repeated to require any additional con- 
firmation. Arrived at this point of its 
course, on its way apparently tow r ards the 
thoracic duct, and from thence to the gen- 
eral circulation, what becomes of it? A" 
very wonderful change is here brought 
about. The specific virulent poison, 
which before was liable to contaminate 
every living part that it came in contact 
with, cannot be traced beyond this point. 
The absorbent vessels between the in- 
flamed gland and the thoracic duct do not 
ulcerate or suppurate ; the glands into 
which they empty themselves do not be- 
come enlarged or inflamed. The influence 
of the poison is here then gone. Beyond 
the glands first in order, the fluids which 
the absorbent vessels contain are bland 
and harmless, incapable of being inocu- 
lated, or of infecting any part with which 
they come in conta,ct. What then has 
become of the poison ? We find it in the 
vessels going into the inflamed absorbent 
glands, but we do not find it in the vessels 
which proceed from those glands. In a 
certain number of cases, no doubt, the 
poison is in great measure discharged in 
the suppuration to which its presence 
gives rise. But, when we consider the 
exceedingly minute quantity of an animal 
poison that is capable of producing its 
specific action on a part, this explanation 
is not sufficient. Some of the fluid or pai*- 
ticles which enter the gland must, in some 
form or other, we should think, pass 
through it, whether it suppurate or not. 
Even although we should suppose that 
the inflammation produced in the gland 
entirely obstructed its channels, still, be- 
fore such obstruction could take place, 
some fluid would surely have time to pass; 
and this,ifits quality remained unchanged, 
would be sufficient to inoculate any part 
with which it came in contact, or to"infect 
the general system. 

A similar series of phenomena may be 
observed in the affections of the lymphatic 
vessels which accompany an indurated 



primary syphilitic sore, with the exception 
that the action in the glands is of the same 
nature as that which constitutes the pri- 
mary disease. The poison taken up by 
the lymphatics may, during the earliest 
stage of the disease, inoculate a lymphatic 
vessel ; and it almost always inoculates 
one or more of the lymphatic glands, so 
as to produce in them exactly the same 
kind of disease as existed in the part from 
whence the morbid material was derived. 
But beyond the lymphatic glands first in 
order, no farther effect is produced upon 
the lymphatic vessels. The fluids which 
they contain are bland and harmless, and 
afford no indication of containing any 
poisonous or irritating ingredients. 

Up to this point, then, we have une- 
quivocal evidence of the presence of the 
syphilitic poison, and of its power of con- 
taminating fresh parts. Beyond this, the 
poison can no longer be traced. The 
fluids in which it was before contained 
now neither possess the power of irritating 
the vessels through which they pass, nor, 
when extravasated from these vessels, of 
infecting other structures. Here, then, 
some wonderful change is produced. The 
specific characters of the poison can no 
louger be detected either by its morbid ef- 
fects, or by inoculation. Even Hunter 
noticed this circumstance. He says, " we 
never find the lymphatic vessels or glands 
that are second in order, affected." And 
he remarks, that when the disease has 
been contracted from a cut upon the fin- 
ger, he has seen the bubo come on a little 
above the bend of the arm, upon the 
inside of the biceps muscle. In such in- 
stances no bubo has formed in the arm- 
pit, the most common place for glands to 
be affected by absorption. 

Virchow has noticed the same point. 
In speaking of the occasional introduc- 
tion — or intravasation, as he terms it — of 
pus and other diseased products into ven- 
ous and lymphatic vessels opened by ab- 
scesses and ulcers, he remarks that the 
transit of pus by lymphatic vessels is not 
at all uncommon, but he contends strongly 
against the production of general pyremic 
infection by this means. "All the lym- 
phatic vessels," he sa3 r s, "which are in 
a condition to take up pus in this way are 
peripheral ones, whether the}'' arise from 
external or internal parts, and only after 
a somewhat lengthened course do they 
gradually reach the bloodvessels. In all, 
interruptions are formed by the lymphatic 
glands ; and since we know that the lym- 
phatic vessels do not pass through the 
glands as wide, tortuous, and interlacing 
canals, but that, after they have broken 
up into fine branches, they enter into 
spaces which are filled with cellular ele- 
ments, it is manifest that no pus-corpus- 
cles can pass a gland." This very im- 
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portant point of view, although it meets 
with the best possible confirmation in the 
daily experience of the practical physi- 
cian, is generally overlooked, as Virchow 
conceives. He instances the process of 
tattooing. However minute the subdi- 
vision may be of the substances introduced, 
we never find these conveyed beyond the 
nearest lymphatic gland. In proof of this 
statement, Virchow adduced an example 
in which substances, introduced for this 
purpose by a soldier fifty years before, had 
not penetrated farther than the nearest 
lymphatic gland, as proved by microscop- 
ical examination of the parts. 

Although, as he remarks, these glands 
act as a filter, in mechanically retaining 
the coarser particles contained in the cur- 
rent of fluid passing through the glands, 
that is not by any means their whole 
office. "They have manifestly another 
part to play, inasmuch as the substance 
of the glands indubitably takes up into 
itself certain ingredients from the fluid 
mass of the lymph, retains them, and 
thereby also alters the chemical constitu- 
tion of the fluid, so that it quits the gland 
all the more altered, because it must at 
the same time be assumed that the glands 
yield up certain constituents to the lymph, 
which did not previously exist in it." 
Virchow illustrates these statements by 
an appeal to ordinary phenomena ob- 
served in eases of malignant tumor and 
syphilis. "When an axillary gland be- 
comes cancerous, after previous eaneerous 
disease of the mamma, and when, during 
a long period, only the axillary gland re- 
mains diseased, without the group of glands 
next in succession, or any other organs 
becoming affected with eancer, we ean 
account for this upon no other supposition 
than that the gland collects the hurtful 
materials absorbed from the breast, and 
thereby for a time affords protection to 
the body •, but at length this protection 
proves insufficient ; and perhaps at a later 
period the gland itself becomes a new 
souree of independent infection to the 
body, and a further propagation of the 
poisonous matter may take place from its 
diseased parts." 

Neither observation nor experiment, 
then, affords any proof that the syphilitic 
virus is conveyed, as such, through the 
absorbent glands ; all the direct evidence 
which we have points to an opposite eon- 
elusion. The particles in which the poi- 
son resides here undergo some change, 
become perhaps disintegrated, and after 
that process the effects of the poison in 
the lymphatic vessels appear to cease. 

The evidence upon which it has been 
assumed that the syphilitic poison enters 
the system through the absorbent vessels 
must, therefore, be regarded as most in- 
conclusive. Arrived at the first lymphatic 



gland which it meets, and there under- 
going some change, it becomes incapable 
any longer of producing its specific effects ; 
and we eannot therefore admit that this 
is the way in which the system becomes 
infected after the specific primary adhe- 
sive action. 

If we reflect upon the different ways in 
which foreign substances can be taken into 
the living body, we shall find that every 
such way is furnished with certain senti- 
nels or guards, which oppose the entrance 
of materials which, if admitted, would 
prove injurious. Whenever any irritating 
matters are applied to the skin, which 
might, by being absorbed, become injuri- 
ous to the system, the delicate sense of 
touch informs us of what is going on, and 
urges us to get rid of the offending mate- 
rial. This is a sense common to the whole 
body. But the parts through which for- 
eign matters are usually taken into the 
system are guarded in an especial manner. 
Thus, in addition to the sense of touch, 
we see the mouth guarded by the sense of 
smell and that of taste : three out of five 
senses concentrated around the opening 
by which the food enters into the system ; 
and one at least of the other two always 
ready to assist in affording information of 
its nature. If we trace the food onward, 
we find that it has to pass the double row 
of teeth, which are acutely sensible to the 
presence of any hard particles that may 
have become accidentally mixed with it. 
Should any fresh flavor be produced in the 
process of mastieation, there are the means 
provided for appreciating it as the food 
passes through the posterior fauces. The 
stomach we find ready, in its turn, to reject 
that which is injurious ; and throughout 
the alimentary canal there is an apparatus 
composed of a multitude of different parts, 
all combining to hurry on and eliminate 
from the system any materials which, if 
left, would be detrimental to it. 

Finally we have a wonderful system of 
minute capillary tubes (endowed with the 
faeulty of distinguishing, so to speak, the 
ehyle from other matters^, taking up, and 
pouring freely into the blood, that which 
is required for the nourishment of the 
system, but refusing to admit anything 
else. These lacteals are very similar in- 
deed in structure, in disposition, and in 
function, to the absorbent vessels else- 
where. It is true that we eannot trace 
equally well the processes involved in the 
assimilation and absorption of the differ- 
ent individual organs of the body, as in 
the analogous actions which convert the 
food originally into part of the living being; 
but, from what we do know, we have 
abundant evidence that the same care is 
taken with regard to each part as with 
respect to the whole ; and we have reason 
to believe that other channels, through 
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which foreign matters may enter the sys- 
tem, are guarded with the same care as 
that by which the common food is received. 
Such facts would lead us to the & priori 
conclusion that some means must exist to 
prevent the indiscriminate introduction 
into the circulation of any materials which 
might find their way into the absorbents 
during the active ulceration of a part ; 
and observation demonstrates to us that 
such a provision really exists. The par- 
ticles taken up by absorption ultimately 
again form part of the general circulating 
fluid from which they were at first derived. 
They have as much to be assimilated as 
animal matter taken fresh into the stom- 
ach. The bone, the tendon, the muscle, 
the nerve, which are thus removed, can 
no longer be recognized as such after they 
have been acted upon by the absorbents. 
All the different tissues that undergo this 
process form a single fluid, which ulti- 
mately becomes a part of the general cir- 
culating mass, and can then in no way be 
distinguished from similar products de- 
rived from the process of ordinary diges- 
tion. The action which converts foreign 
animal matter into blood, and that which 
converts parts of the living body into blood 
.by the agency of the absorbents, are then 
analogous ; and they agree in having the 
very remarkable property of converting 
some substances, which when introduced 
in any other way act as poisons upon the 
system, into harmless agents. It has been 
shown by the Abbe Fontana, that the 
poison of the viper, when introduced into 
the stomach, undergoes some change 
which prevents its poisonous effects upon 
the system. It has also been shown by 
two French physiologists, that the same 
thing happens with regard to the woorara 
poison, and we have it upon no less au- 
thority than that of Sir B. Brodie, that 
opium maybe digested in the stomachs of 
some animals, and that in that process its 
poisonous qualities are destroyed. "I 
have injected," says Sir B. Brodie, "a 
strong watery solution of opium into the 
stomach of a rabbit, but no poisonous effect 
was produced, although a similar solution, 
injected into the cellular membrane, occa- 
sions stupefaction and death." In like 
manner, we find that cancerous matter 
cannot be propagated from a part to the 
general system through the lymphatic 
glands ; but we have evidence to prove 
that it may, under certain circumstances, 
be so propagated through the bloodvessels. 
It is true that the veins in the immediate 
neighborhood of a cancer are very fre- 
quently blocked up with coagula, affording 
another instance of the preservative power 
above mentioned ; but when this' is not 
the case, the cancer cells may apparently 
be conveyed in the.course of the circula- 
tion and infect distant parts. We have 



an experiment on the authority of Lang- 
enbeck, related in the Encyclopedic Ana- 
tomique, in which some fresh cancerous 
matter was injected into the veins of a 
dog, and cancerous tubercles were conse- 
quently developed in the animal's lungs. 

In like manner, I suppose, it might be 
possible, under certain peculiar circum- 
stances, to infect the general system with 
cancer through the absorbent vessels ; 
but the fact that the glands first in order 
only are affected in consequence of local 
cancerous diseases forbids the idea that 
this is the way in which the disease is 
usually conveyed to other parts. 

These observations will enable us to 
consider on sound physiological principles 
the change that is produced in the syph- 
ilitic poison during the passage of the 
matters in which it is contained through 
the lymphatic glands. These materials 
are themselves undergoing a change 
which will fit them for becoming part of 
the circulating fluid, and it would seem 
that the poison also undergoes a change 
similar to that produced in the poison of 
a viper, or in the woorara poison, by the 
stomach. 

The difference in the nature of the fluid 
in the lymphatic vessels, before and after 
it has passed the inguinal glands, is then 
analogous to the difference in the quali- 
ties of the woornra poison before and af- 
ter it has undergone digestion in the stom- 
ach and lacteals. In both cases do the 
fluid contents of the lymphatic vessels 
undergo a change fitting them to become 
a part of the circulating fluid ; in both 
cases are poisonous matters sometimes 
converted or assimilated, and sometimes 
rejected ; by vomiting in the case of the 
stomach, by suppuration in the case of the 
lymphatics. 

In looking over my notes of cases which 
presented themselves at the Lock Hos- 
pital during the year 1854, I collected to- 
gether and arranged in a tabular form 
forty-nine consecutive cases of suppu- 
rating bubo. Of these, five only are re- 
corded 1 as having been accompanied, or 
followed, by any secondary affection dur- 
ing the period that they remained under 
observation. In one of these five there 
was a distinct history of previous disease, 
both primary and secondary. In another, 
the cervical glands were enlarged, and 
the suppuration in the groin may there- 
fore probably have been of a strumous 
character. In two cases, the secondary 
eruption was tubercular — an affection 
most obstinate in its nature, very liable 
to recur after having once disappeared, 
and comparatively seldom occurring as 
the first S3 r mptom of cutaneous disease. 
These, then, I regard in all probability 
like the first of the five cases, as the re- 
sult of some previous syphilitic infection. 
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This analysis would thus leave only one 
case out of forty-nine in which a disease 
which produced a suppurating buho also 
produced secondary syphilis. 

On the other hand, I collected and tab- 
ulated in the same way thirty-one consec- 
utive cases of secondary syphilitic erup- 
tion. In only one of these cases does the 
history afford any mention of a suppura- 
ting bubo, and in that one case the his- 
tory is not satisfactory upon the point. 
Such facts appear to establish indisputa- 
bly the proposition that the chances of 
the infection of the system in cases of 
syphilis are inversely in proportion to the 
degree of irritation and inflammation of 
the absorbent vessels leading from the 
primary seat of disease. 

Physiological absorption. — Hunter be- 
lieved that the syphilitic poison might 
be simply absorbed by the vessels of a 
part, without giving rise to any local af- 
fection ; and ever since his time there 
have been original observers who have held 
the same doctrine. Thus Mr. Lane, one of 
the present consulting surgeons of the 
Lock Hospital, has shown, by inocula- 
tion, that a bubo was of a specific char- 
acter, when no primary lesion could be 
found upon the most minute examination; 
Dr. Marston, of the Eoyal Artillery, has 
lately recorded cases in the Transactions 
of the Ro} r al Medical and Chirurgical Soci- 
ety, in which constitutional syphilis occur- 
red without any previous primary symp- 
tom, and cases have occurred in my own 
practice in which every effort has been 
made to discover a primary lesion in cases 
of constitutional syphilis without any such 
beinsr detected. 



V. Destructive Syphilitic Inflam- 
mation : Phagedena : Serpiginous 
Sores. 

destructive syphilitic inflamma- 
TION. 

It is a very remarkable fact that some 
of the most vascular parts of the booty, 
and those the best supplied with nerves, 
are, under certain circumstances, the 
most prone to mortification. The parts 
of generation, amply supplied with nerves 
and bloodvessels, will, under the influence 
of the syphilitic poison, occasional!}' be- 
come intensely inflamed, and that inflam- 
mation will speedily terminate in gan- 
grene. If the gangrene so produced occurs 
within a short time after the application 
of the S3*philitic poison, the death of the 
part involves the destruction of the poi- 
son. They together cease to exist ; and, 
when the slough sepai*ates, an ordinary 
sore alone remains, requiring no specific 
treatment. 



Mortification of some part of the organs 
of generation sometimes appears to de- 
pend upon a diseased state of the blood, 
independent of any local cause. The 
blood will stagnate in the capillaries of 
the skin here as elsewhere ; and the ten- 
dency to mortification will first show itself 
in the most vascular parts. The skin 
will be affected before the areolar tissue, 
and the areolar tissue before the fibrous 
and membranous parts. 

I. The mortification, which involves 
the whole of the membranous tissues, will 
sometimes be of the dry kind, but gene- 
rally it will be of the moist variety. In the 
first there will be little pain or' swelling, 
but in the second there will be much effu- 
sion, with great pain and a considerable 
amount of constitutional disturbance. 
Both these varieties of mortification may 
occur where there is no evidence of the 
disease having arisen from the application 
of any poison ; and, on the other hand, 
they will occasionally as evidently appear 
to depend upon direct contagion. Pa- 
tients in apparent health will sometimes, 
within three or four days after exposure, 
find some part of the organs red, swollen, 
and extremely painful. In the centre of 
the inflamed part a dusky spot will indi- 
cate that the blood has already begun to 
stagnate in the vessels. The nutrition of 
the parts is no longer maintained ; irreg- 
ular excavations are made by small por- 
tions of the tissues being thrown off in 
the sanious discharge. The Avhole part 
affected becomes of a darker hue, and ul- 
timately presents the ordinary appear- 
ance of gangrene. After a time a line 
of demarcation is established, the slough 
is thrown off, and the wound generally 
cicatrizes without difficulty. This pro- 
cess, effected by nature, is very similar to 
that which is artificially produced by the 
application of caustic to a syphilitic sore. 
In both cases, if the mortification has 
reached all the parts which have imbibed 
the poison, the destruction of the poison 
will take place in that of the tissues which 
contained it. 

In this first practical division of morti- 
fication, viz., that in which the whole of 
the infected tissue perishes, as it occurs 
naturalty, there is very seldom indeed any 
subsequent affection of the patient's sys- 
tem, even supposing he has been in a po- 
sition to contract an infecting sore ; and 
the reason of this doubtless is, that the 
action which terminates in mortification 
commences at the same time as, or very 
soon after, the application of the poison. 
In cases where the mortification has been 
artificially produced, on the contrary, a 
period of incubation may have existed, 
of some days or weeks, before the disease 
has shown itself, and consequently before 
the caustic is applied : and during this 
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time the tissues will have imbibed the 
poison to a greater extent than the caustic 
can reach. 

The morbid action, which we are now 
considering, appears to be commuuicable 
by contact, although this cannot be so 
closely traced as in the other forms of 
syphilitic inoculation. In patients, for 
instance, in whom the general health has 
not been impaired, parts which have no 
direct connection, either by bloodvessels 
or nerves, will appear to infect each other. 
Thus the glans and the prepuce, the op- 
posed surfaces of the labia or of the nates, 
will sometimes become affected in a simi- 
lar manner and exactly to the same ex- 
tent ; and when lymphatic absorption 
accompanies the gangrenous inflamma- 
tion, the destructive action is tolerably 
sure to be communicated from the pri- 
mary sore to the corresponding inguinal 
gland, and from it to the surrounding areo- 
lar tissue and skin. 

II. The second form of destructive in- 
flammation is by far more common, and 
ordinarily of much longer duration. In it 
the infected tissue dies slowly, bit by bit, 
by a kind of molecular necrosis ; and, in 
consequence of this tardy action, the 
whole of the infecting portions never 
perish at the same time. A part is al- 
ways left as a focus of contagion, and this 
involves fresh portions, which, in their 
turn, are thrown off, but not before they 
have communicated the disease to parts 
beyond. 

This action constitutes the phagedenic 
syphilitic sore. It may appear as an 
original disease, or it may supervene upon 
any of the forms already described. It is 
inoculable, and generally arises from the 
direct result of the application of the 
syphilitic poison ; but secondary forms of 
syphilitic disease may assume , precisely 
the same characters. These, however, 
cannot readily be inoculated upon the 
patient, whereas the primary phagedenic 
■ ulcer can. 1 (See Plate IV. iig. 8.) 

The phagedenic ulcer spreads irregu- 
larly in different directions, is accom- 
panied often by much pain, and yields a 
profuse discharge. This consists of an 
ill-formed sanious pus, mixed up with the 
debris of organic tissues. It does not af- 
fect the inguinal glands, provided these 
have not become implicated before the 
phagedenic action has fairly set in ; if 
they have, the bubo will probably open 



1 The experiment of inoculating this form 
of disease should be carefully avoided ; for a 
surgeon can never tell when the artificial 
inoculation which he produces will heal, and 
he will have the credit of having prolonged 
the disease if the original sore should heal 
before the inoculation. 
VOL. I.— 13 



and present the same phagedenic appear- 
ance as the original sore. 

There is one form of the destructive 
syphilitic inflammation which presents 
very peculiar, characters. Instead of 
spreading from one point in a more or less 
circular form, the disease may slowly ex- 
tend in the form of portions of circles, 
from several points at once ; or, while the 
central portion first attacked heals, the 
affection will spread in a circular form, 
continually attacking fresh parts. The 
skin which is healed will then present a 
shining glazed appearance, surrounded 
by a dark-colored circle of irregular so- 
called ulceration. This affection lias been 
named the serpiginous chancre. (See Plate 
IV. fig. 8. ) Like every other form of chan- 
cre, it may be accurateby simulated b}- a 
form of secondary disease, the capability 
of ready inoculation upon the patient who 
has it alone excepted. This affection 
spreads by a true necrosis ; as one part 
heals, another becomes in succession red, 
livid, and disintegrated, the particles be- 
ing thrown off in a thin sanious discharge. 
The loss of substance is occasioned en- 
tirely in this way, and not at all b}' the 
action of the absorbents. This form of 
destructive inflammation will sometimes 
continue for months, .or even } r ears ; oc- 
casionally nearly healing, and then again, 
without any apparent cause, spreading in 
the same peculiar manner. It affects the 
folds of the groin, and the inside of the 
thighs and nates, perhaps more frequently 
than any other parts. 

The destructive inflammation that oc- 
curs on the surface of an indurated chan- 
cre will sometimes present the same 
appearance for a short time as a soft pha- 
gedenic sore. This must be regarded as 
an accidental complication only, and not 
as a variety of the true phagedenic ulce- 
ration. (Plate III. fig. 0.) 

A patient had a most obstinate serpiginous 
sore which defied all treatment. He was in- 
oculated with different kinds of syphilitic 
matter. Nothing remarkable occurred from 
these inoculations : he was then inoculated 
with the secretions from his own serpiginous 
sores. The result of these inoculations was 
the production of sores exactly similar in 
character to those from whence the secretion 
was taken. 

Upon each inoculated point a very well- 
developed and fully formed pustule appeared 
within the first few days. These pustules 
were depressed in their centres, and when 
they broke left exceedingly irritable ulcers. 
These ulcers were extremely painful, and 
surrounded by a deep red margin. A series 
of three sets of inoculations were performed, 
and the poison appeared quite as active and 
virulent at last as at first. Plate IV. fig. 9, 
represents the first inoculation which was 
made, on the sixty-second day of its progress ; 
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Plate IV. fig. 10, the exceedingly well-devel- 
oped pustules resulting from the inoculations 
second in order, on the eighth day of their 
existence. 



VI. Local Treatment of Syphilis. 

Treatment of suppurating syphilitic sores. — 
The syphilitic poison requires a living 
nidus for its development, and a certain 
period must elapse before its specific ac- 
tion can take place. If, within the first 
five days of the application of the poison, 
the part to which it is applied be destroyed 
by caustic, the death of that part will de- 
termine the cessation of the morbid action. 
This cauterization, to be effective, must, 
however, extend to all the tissues which 
have imbibed the poison. It can, there- 
fore, only be practised with success in the 
case of those chancres which appear within 
a very few days of the application of the 
poison. If a period of incubation have 
taken place, the tissues will so have im- 
bibed the poison that it will be in vain to 
attempt to destroy all the parts that have 
been infected. 

Suppurating sores generally make their 
appearance immediately upon the appli- 
cation of the poison ; and to these, there- 
fore, the method of treatment by cauter- 
ization is admirably adapted. For the 
purpose of securing the intended result, 
strong caustics should be used ; and as 
these may sometimes extend further than 
is desired, it is always advisable, before 
applying the caustic, to have an antidote 
at hand, so as to limit its action when 
necessary. When the caustic has pro- 
duced its requisite action, the antidote 
may be applied ; this will have the effect 
of preventing the further extension of the 
caustic, and also relieve the pain to which 
it gives rise. Thus, if a strong acid be 
used, a solution of carbonate of potash, or 
chalk, will form a good antidote. If an 
alkaline caustic be employed, some vine- 
gar may very conveniently be used to 
limit its action. When nitrate of silver is 
applied, the common olive oil is the best 
subsequent application. 

The caustics most used for the purpose 
of destroying the suppurating syphilitic 
sores are the mineral acids, or a combina- 
tion of potash and lime. The nitrate of 
silver will seldom extend sufficiently deep 
to eradicate the disease. 

The strong nitric acid has often been 
employed, and acts extremely well ; but 
it gives very considerable pain when ap- 
plied to the surface of the body. 

Another preparation which has been 
very much used is a combination of sul- 
phurie acid and powdered vegetable char- 
coal. According toM. Eicord, when this 
preparation, in the form of a paste, is ap- 



plied to a chancre, it dries quickly, and 
forms a. kind of black crust, which re- 
mains adherent to the tissues, combines 
with them, and is not detached for several 
days. The wound will then be found to 
have lost its specific qualities and to be in 
a healing condition. The application of 
this caustic causes very severe pain, which 
lasts for a considerable period. The pain, 
however, is said to be less than that pro- 
duced by the nitric acid ; but then it does 
not admit of being relieved in the same 
way by the application of an antidote. 

Perhaps the most convenient form of 
caustic is the potassa cum calce, as pre- 
pared in the shape of little rods for the 
purpose. The lime combines with the 
moisture of the parts, and prevents this 
from extending itself over the neighboring 
surface. The extent to which this caustic 
acts may therefore be regulated in the 
most accurate manner ; and after it has 
done its duty, the application of some di- 
lute acid will relieve the pain which it 
has caused. 

The actual cautery is a remedy which 
has often been successfully used for the 
phagedenic form of ulceration. The 
object with this, as with the other kinds 
of caustic, is to destroy the whole of the 
infected tissue, and completely to kill every 
part to which the cauterizing action ex- 
tends. For this purpose the cautery 
should be heated to a white heat, and 
allowed to remain on the diseased part 
sufficiently long to destroy the tissues to 
the requisite depth. Phagedenic sores 
treated in this way have been known sub- 
sequently to present a healthy surface, 
and to heal without further trouble. Plate 
IV. fig. 8, represents a phagedenic sore 
which was destroyed in this way and sub- 
sequently presented a healthy surface 
(Cnllerier). 

Serpiginous sores are often too exten- 
sive to be conveniently treated in this 
way. A modification of the plan may 
then be adopted. The outer edge of the 
sore may be alone destro3"ed, so that the 
diseased part may be completely sur- 
rounded by an artificial line of demarca- 
tion. This will sometimes prevent the 
extension of the disease. It "will often 
happen that the edges of serpiginous sores 
are undermined, and if the cautery be then 
applied to the edges alone of the skin, it 
may not reach to the circumference of the 
disease. It is safe, under such circum- 
stances, to destroy the skin deeply two or 
three lines from its detached margin. 

The ordinary suppurating syphilitic 
sore, if not in its origin destroyed by caus- 
tic, will generally run its course, of five 
or six weeks' duration, and heal of its own 
accord, without leaving any injurious 
effects in the patient's general system. 

It may be well, however, to use various 
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means to accelerate the healing of a sup- 
purating sore, and such means are some- 
times absolutely necessary. 

So long as the sore has the specific char- 
acters of ulcerating deeply, with clearly 
defined vertical edges, it is well to con- 
tinue the use of some, mild caustic, such 
as a solution of nitrate of silver. When 
granulations spring up and the base ap- 
pears healthy, it matters little what appli- 
cations be used, provided the part be kept 
scrupulously clean. 

The ulcer may assume the characters 
and appearances of similar lesions else- 
where situated; e. <y., it may be indolent, 
irritable, or inflamed, or, by granulating 
too redundantly, impede the cicatrization. 
Such symptoms are to be met by the same 
measures as would ordinarily be used. 

If the chancres threaten to slough, it is 
best to dry the parts and apply nitric acid ; 
afterwards using a lotion of potassio-tar- 
trate of iron. 

With a solution of that salt applied to 
the sore, and the administration of the 
same drug internally, the phagedenic ac- 
tion will almost always alter its character. 
Some intractable or phagedenic ulcera- 
tions are best treated by a mixture of one 
part of strong nitric acid to two, three, or 
four parts of distilled water ; at oilier 
times a solution of carbolic acid, one part 
in forty, answers very well. 

The common red wash of St. George's 
Hospital is an admirable dressing for 
phagedenic sores. It contains sulphate 
of copper, camphor, and Armenian bole. 
The last-mentioned substance prevents 
the lotion drying on the part. 

In cases that threaten to spread, five or 
ten grains of the sulphate of copper may 
be used to an ounce of distilled water ; 
but as this is likely to cause considerable 
pain, it is well to combine with it an equal 
quantity of opium, either in the form of 
powder or extract. 

Solutions of sulphate of zinc or nitrate 
of silver (two grains to the ounce) are also 
often used. 

When the acute form of destructive in- 
flammation occurs soon after exposure to 
contagion, it must be remembered that 
the action which is taking place may save 
the patient's constitution from syphilitic 
infection. It would therefore not always 
be advisable to prevent that action en- 
tirely, even if we had the power of so doing; 
the object of treatment is to restrain it 
within due limits. For this purpose 
fomentations and poultices are generally 
sufficient as local applications. Leeches 
in considerable numbers have been re- 
commended, but the ultimate benefit de- 
rived from them is doubtful : large and 
repeated doses of opium with an occasional 
brisk aperient furnish the best mode of 
constitutional treatment. 



Of the buboes which attend and accom- 
pany suppurating chancres, two varieties 
may be mentioned. The progress of the 
first we can hope to arrest, while that of 
the latter will surely go on. 

First. An inflammation of the lymphat- 
ics, such as often occurs after abrasions or 
wounds of other parts, may arise. The 
nearest inguinal gland may enlarge, and 
the textures seated upon it may inflame, 
without there being any specific material 
in the gland-tissue itself. If an abscess 
form, it is a simple abscess, and the ulcer- 
ated surface docs not become a chancre, 
aflbrding inoculable discharge. 

Second. When lymphatic absorption 
occurs, there is a transmission and lodg- 
ment of a chancrous virus in the part. 
An abscess will then ensue, and the re- 
sulting ulcer will ofttimes be but a repeti- 
tion of the chancrous process, and is to be 
treated, therefore, in a similar manner to 
the chancre. 

When we have no means of deciding to 
which division the symptoms in the lym- 
phatics are to be referred, it is well to try 
— by a few leeches, perfect rest, hot or 
cold applications, pressure, and the appli- 
cation of vesicants — to prevent suppura- 
tion. Of the latter the best are : the ves- 
icant action by a strong solution of iodine, 
or painting the integument with a strong 
solution of nitrate of silver, dissolved with 
the aid of a little nitric acid, as suggested 
by Sir Henry Thompson. As soon as the 
effect of these remedies has subsided, 
pressure maj r be emploj'ed if the parts are 
still enlarged. 

Should these plans fail in discussing the 
tumor, it is better to allow the patient to 
get up and walk about in the air. 

Suppuration having set in, shall we 
open by multiple and small incisions, or 
by a depending one, involving the whole 
length of theswelling ? The former course 
— with or without the use of stimulating 
injections — has proved very uncertain in 
its results ; a free opening is generall}'' to 
be preferred. The wound may then be 
dressed with strips of lint, from the bottom. 

If the integument be thin and under- 
mined, the action indolent, and the skin 
of a dull red color, opening the abscess 
by means of a liberal application of po- 
tassa fusa will be found to expedite con- 
siderably the subsequent healing. 

When the abscess has been laid open, 
it will be often found that a large indo- 
lently inflamed gland appears at the bot- 
tom. Between such gland and theopposed 
textures no union will generally exist, and 
nothing is more common than to be able 
to pass a probe around the circumference 
of the gland. Matter is apt to lodge in 
these intervals, and inflammation and 
burrowing to ensue, with the formation of 
sinuses. 
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Nothing can be more troublesome to 
cure than such buboes ; and by far the 
shortest course is to destroy the gland by 
caustic, or to put the patient under chloro- 
form, incise the gland, and detach it with 
the handle of the knife or fingers, subse- 
quently stuffing the wound with lint. 

As the last may appear a severe plan 
of treatment, it may be well to try first 
the effect of repeated applications of ni- 
trate of silver or the red oxide of mercury, 
\>y which the gland tissue is gradually de- 
stroyed, and contraction of the walls of 
the abscess sometimes follows. 

Sinuses, here as elsewhere, must be laid 
open ; for it is very rarely that these heal 
by the injection of astringent arid stimu- 
lating lotions. Of course, however, the 
effect of these can be tried before proceed- 
ing to the incisions. 

When a sinus runs perpendicularly 
downwards — i.e., at right angles to the 
surface of the body — it cannot be laid 
open. An enlarged and inflamed gland 
will be found occupying the base of the 
sinus, and preventing its healing. By 
applying caustic to this, and stuffing the 
part with lint, it may generally be made 
to heal from below. So soon as there is a 
healthy granulating foundation, the sinus 
will begin to fill up. If the process be- 
comes chronic, it is a good plan to pass a 
narrow bistoury to the bottom, and incise 
the walls of the sinus, applying pressure 
afterwards. 

During the whole treatment, the patient 
should live well, taking as much air and 
exercise as he well can, and steel with 
tonics are generally indicated. 

Local treatment of primary specific in- 
flammation, — Kegarding the primary ad- 
hesive inflammation as the portal through 
which the syphilitic disease enters a pa- 
tient's constitution, the first question 
which naturally arises is, whether the 
poison may not be destroyed in embryo 
by caustic, while the disease is as yet lo- 
cal. The writings of many authors would 
lead to the belief that this might gener- 
ally be accomplished, provided the patients 
came sufficiently early under observation. 
If the results of the application of the 
syphilitic poison were always immediately 
developed, and if the affection produced 
by it always ran a definite course, termi- 
nating as has been so often erroneously 
described in the specific pustule, nothing 
would appear more easy and simple than 
at once to destroy the disease. But it 
has already been shown (section iii.) that 
the description of the development of the 
suppurating sore does not apply to the 
infecting chancre ; a period of incubation 
may here exist, lasting over days or weeks, 
and during this time there is no means of 
knowing what part will ultimately be 
proved to have received the poison. There 



is, therefore, in such a case, no possible 
means of judging where the caustic should 
be applied. At the end of this period, if 
the caustic be applied immediately the 
disease appears, it will not prevent. its 
progress. The poison has lain dormant 
for a certain period, and has been imbibed 
by the surrounding tissues. The destruc- 
tion of a small portion of these will not 
prevent the development of the morbid 
action of the remainder. In cases, how- 
ever, where the results of syphilitic inocu- 
lation have appeared shortly after the ap- 
plication of the poison, the application of 
caustic furnishes a most efficient remedy 
against the further progress of the dis- 
ease. The destruction of the tissue in- 
volves that of the poison which it contains. 
The experience of Sigmund of Vienna 
coincides with that of Kicord and other 
observers in establishing the fact, that if 
a part to which the syphilitic virus has 
been applied be destroyed by caustic with- 
in the first four days, no constitutional 
symptoms will follow ; but inasmuch as 
the characters of the infecting sore very 
seldom declare themselves within this 
period, the remedy is one which cannot be 
said to be applicable to such sores. 

The indurated chancre does not ordi- 
narily produce much iuconvenience, and 
were it not for its consequences, would 
require little attention. It is true, in- 
deed, that an indurated sore will some- 
times become intractable, and be followed 
by a troublesome ulceration ; but this oc- 
curs in general only where the patient's 
system has been infected with the poison, 
and where the local symptoms are a part 
of the secondary disease. 

The object of treatment in the primary 
specific adhesive inflammation is to get 
rid of the induration ; so long as this re- 
mains, the patient is never safe from its 
consequences. 

Excision of an indurated part has some- 
times been practised ; but, as in the case 
of the application of caustic when the dis- 
ease has declared itself, the remedy is too 
late. The cut edges of the wound always 
take on the specific action, but this indu- 
ration is probably not so persistent as that 
of the part originally infected ; so that, 
although there can be no reasonable ex- 
pectation of cutting short the disease by 
this mode of treatment, the patients ulti- 
mately appear to do better than where the 
original adhesive inflammation is left to 
run its course. 

The best local application is some form 
of mercury. The common mercurial 
ointment may be applied, spread upon 
lint ; or calomel, combined with mucilage 
and lime-water, may be used in the form 
of a lotion ; or the surface of the part 
may be dusted with calomel-powder. So- 
lutions of perchloride of mercury are also 
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frequently used, in the proportion of one j 
grain to an ounce of water. The sub- j 
bromide and perbromide of mercury may | 
also be used either externally or inter- 
nally, in the same quantities as the sub- 
chloride or perchloride. 

In cases where it is an object to cure a 
primary ulceration quickly, perhaps the 
best application is calomel fumigation 
locally applied. As this remedy is effica- 
cious in various other forms of syphilitic 
disease, its mode of application will be 
described separately. 

[The general treatment of the patient 
affected with sloughing or phagedenic 
chancroids is a point of chief importance 
to which the author calls but little atten- 
tion. In addition to the ferruginous 
tonics, air, and exercise, mentioned above, 
the nutritive processes should be rein- 
forced by all the methods recognized as 
valuable in modern medicine. Local 
treatment of these and other unhealthy 
sores by continuous submersion in the hot- 
water bath, lately revived by Cooper, 1 has 
accomplished brilliant and desirable re- 
sults. Finely powdered iodoform sprin- 
kled over the surface is at present accorded 
a deserved favor, not only as a substitute 
for cauterization where the latter is im- 
practicable or forbidden, but also as a con- 
venient dressing after the destruction of 
the sore. The chief objection to its use 
lies in the fact of its peculiarly pungent 
and slightly disagreeable odor, which may 
be corrected wholly by its precipitation 
from ethereal solution, and, in part, by 
its admixture with powdered talc or other 
similar substance. It produces, immedi- 
ately after its application, a slight sensa- 
tion of tingling, which is succeeded by an 
anaesthetic effect, under which cicatriza- 
tion progresses. Operations for phimosis 
and paraphimosis are frequently demand- 
ed by the occurrence of these complica- 
tions, care being then taken to prevent in- 
oculation of the wounds inflicted by the 
surgeon with the virus of the sores. Oc- 
casionally, however, inaccessible sub-pre- 
putial chancroids may be treated with 
satisfactory success by injections passed 
into the preputial sac by the aid of the 
flat-nozzled syringe devised by Taylor, of 
New York. 

It should not be forgotten that local 
medication of these sores by grease-com- 
pounded unguents, inclusive of those con- 
taining mercury, tends to prolong the 
period of their virulence. 

The bubo accompanying chancroid ul- 
ceration may occasionally be relieved, 
before fluctuation is evident, by the mettl- 
ed advocated by Auspitz. The gland is 
forcibly squeezed towards the skin with 
the fingers, punctured rather than cut, 

1 Lancet, May 24, 1879, p. 731. 



with a sharp narrow blade, and a blunt- 
pointed probe then passed deeply into the 
gland and moved about so as to tear the 
tissue in the focus of the inflammatory 
process. Carbolized lint is then applied 
with moderate' pressure, and, in the course 
of forty-eight hours, the puncture has 
closed and the swollen gland been re- 
duced to a small indurated lump. 

Treatment of the primary syphilitic ul- 
cer, by complete excision of the neoplasm, 
has been recently revived by Auspitz, 
Sigmund, and others, without, however, 
establishing conclusively the utility of the 
plan. These authors fail to distinguish 
between infecting and non-infecting pri- 
mary lesions, and hence cloud with doubt 
the character of the sores whose excision 
is not followed by constitutional sj'philis. 
The initial sclerosis yields readily to the 
action of mercury when administered by 
the mouth, but it is better to defer such 
internal treatment, in all cases where 
practicable, till the close of the second in- 
cubative period is demonstrated by the 
presence of an exanthem and other symp- 
toms. As a local application mercurial 
ointment should be limited to chancres of 
the skin proper. Cleanliness is of prime 
importance, and the simpler lotions and 
dry powders named by the author, in con- 
nection with the topical employment of 
lint or "antiseptic cotton," will generally 
suffice to insure, or at least not hinder, 
the process of cicatrization.] 



VII. Syphilitic Inoculation" Modi- 
fied by Previous Disease : Two- 
fold Inoculation. 

As the effects of vaccine inoculation 
may wear themselves out, so that a pa- 
tient after the lapse of a certain time may 
be re-vaccinated, so may the syphilitic 
poison after a time occasionally reproduce 
the genuine infecting chancre upon the 
same individual. But it continually hap- 
pens that patients constitutionally syph- 
ilitic are exposed to fresh infection before 
the influence of the first disease has 
passed away. The inoculation may then 
succeed in a modified form. A pimple, 
a small tubercle, or an abortive pustule 
may result ; but these may all want the 
characteristic symptoms of the originally 
infecting disease. These modified actions 
are also peculiar in not having the period 
of incubation, which is natural to the 
original infecting sore. They commonly 
appear shortly after exposure, and are 
likely to occur, generally in proportion to 
the irritating nature of the discharge, 
with which the poison is combined. Thus 
an indurated sore which does not furnish a 
secretion which would be inoculable upon 
a person who had already had syphilis, 
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might, if artificially irritated, become in- j 
oculable ; or a secondary affection, which 
is not communicable under ordinary cir- 
cumstances, may, when producing or com- 
bined with an irritating secretion, become 
communicable. Cases of this nature are 
continually presenting themselves in prac- 
tice. The affections which result differ 
from those which constitute the ordinary 
forms of primary syphilitic infection, and 
they may safely be treated without mer- 
cury. The following cases illustrate this 
subject experimentally : — 

Case 1. — H. C. came under my eare in the 
Lock Hospital on February 2, 1854. She 
had a syphilitic eruption upon the skin, and 
several irritable sores upon the inner margins 
of the labia and perineum. The inguinal 
glands were enlarged and indurated. 

Feb. 4th. Several spots were inoculated 
from angry-looking sores on the margin of 
the anus and labia. 

6th. Several fresh inoeiilations were per- 
formed from other irritable sores. 

11th. Each point inoculated had produced 
a kind of pustule. Fresh inoculations were 
made with the secretions of the original sores, 
and with that of the artificial inoculations. 

13th. Upon each point last inoculated a 
vesicle had appeared. 

14th. The secretion of each vesicle had be- 
come turbid. 

16th. Fresh inoculations were performed 
from the sores, natural and artificial, which 
furnished the largest amount of secretion. 
Eighteen hours afterwards the inoculated 
spots were found to be slightly reddened. 

18th. Forty -four hours after the last inocu- 
lations no result was perceptible. Several 
fresh spots were inoculated with the secretion 
of the sores near the anus, and with that of 
the sores artificially produced. 

22d. The last inoculations had i>roduced 
no effect. The inoculations of the 11th were 
forming small dry scabs. The eruption had 
now faded. 

24th. Several spots were inoculated with 
as much secretion as could be obtained from 
any of the sores. 

27th. The inoculations last made had pro- 
duced no effect. 

March 2d. The sores, natural and artificial, 
had all healed. The patient was discharged 
as cured, having been under treatment ex- 
actly four weeks, and having apparently 
during the last two weeks not been suseepti- 
hle of any further inoculation by means of 
the secretion derived from her own sores." 

It was at first difficult to say why, in this 
ease, some of the inoculations were capable of 
being reprodneed, and some not ; why those, 
last made were of a different character from 
the first; and why the results of all the in- 
oculations disappeared in so short a time. 

These questions appear to derive a solution 
from the following two eases, which show 
that although an infecting sore is not capable 
of being inoculated under ordinary circum- 
stances, yet the same sore will, under a state 



of irritation, produce an inoeulable secretion, 
and that the effects of the inoculation of that 
secretion will vary according to the amount 
of irritation present at the time the secretion 
is produced.' 

Case 2. — A lad was admitted into the Lock 
Hospital on July 29, 1858. He had had gon- 
orrhoea six months previously, but otherwise 
had been free from any venereal affection un- 
til about a fortnight before his admission. 
He then had a superficial sore behind the 
corona glandis, which healed in a few days. 
Two or three days after the first appearance 
of this sore, a little pimple appeared on the 
outer skin of the prepuce. This, on July 26, 
presented all the appearances of a well- 
marked Hunterian chancre. It discharged 
from its surface a white turbid secretion. To 
a portion of this a drop of acetic acid was 
added, and it was examined by the micro- 
scope, and found to contain no pus globules. 
July 27th. The secretion was inoculated in 
several points on the patient's thigh. 

29th. This was the day the patient was 
admitted into the hospital. The secretion 
from the sore was again examined, and found 
to contain no pus. 

3 1st. Several fresh inoculations were made. 
The sore continued to increase in size. 

Aug. 3d. None of the inoculations had suc- 
ceeded. The glands at the back of the neck 
were now enlarged, and the skin presented 
an incipient syphilitic eruption. A small 
blister was applied to the surface of the sore. 
5th. A superficial slough had formed on 
the surface of the sore, which yielded in 
parts a puriform secretion. This was inocu- 
lated upon the thigh in several points. 

7th. The sore now again secreted no pus. 
Fresh inoculations were performed. 

10th. The sore was dressed twice yesterday 
with the savine ointment, and now yielded a 
copious secretion of pus. This purulent se- 
cretion was inoculated in several points on a 
different part of the thigh. 

12th. The inoculations last made had suc- 
ceeded. The sore still yielded a copious secre- 
tion of pus. 

14th. The inoculations both of the 5th and 
10th had now succeeded, but not those of the 
7th. They presented the appearance of cir- 
cular red patches, with some elevation and 
thickening of the cuticle. In one place there 
was the appearance of a vesicle, from which 
a serous fluid exuded. This fluid was again 
inoculated upon the patient's thigh. The 
original sore, which had been dressed with 
water, now again yielded no pus. 

17th. The inoculation from the inoculation 
had succeeded. It presented the appearance 
of a red circular patch, with slight thickening 
of the skin, from which the cuticle was 
abraded. It had not in the least assumed 
the appearance of a pustule, nor was any- 
thing like pus secreted from its surface. A 
single pustule, surrounded by very little in- 
flammation, had, however, formed in one of 
the points first inoculated. 

19th. The inoculations appeared as sepa- 
rate red patches on the skin, which in these 
situations was slightly raised and thickened, 
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but no induration extended into its substance. 
The solitary pustule which appeared had 
dried up. 

24th. One of the inoculations first made 
had a slight tendency to ulcerate ; the others 
were desquamating and losing their color. 

Case 3. — Bridget C, aged seventeen, was 
admitted into the Lock Hospital on August 
2(5, 1858. She had suffered from a thick yel- 
low discharge between two and three months. 
This was followed, in the course of as many 
weeks, by the appearance of two small places 
on the upper part of the left thigh. These, 
upon her admission, presented all the charac- 
ters of well-marked primary indurated chan- 
cres in a state of progress. The surfaces of 
these sores were covered by a scanty tenacious 
secretion, in small quantity, which, upon 
microscopic examination, yielded no pus. 
This secretion was carefully inoculated upon 
the patient's thigh. 

Aug. 28th. The inoculation was repeated. 
There was at this time no indication of the 
sores having any tendency to heal. 

31st. No result from the inoculations. The 
two sores had now been dressed for two days 
with the savine ointment, and yielded an 
abundant secretion, distinctly purulent. The 
secretion from each sore was inoculated in 
several points close together in two separate 
places in the thigh. 

Sept. 2d. The inoculations last made have 
produced the appearance of small incipient 
pustules in both situations. The secretion 
from one of these was inoculated in two or 
three points on the thigh lower down. 

4th. The inoculations from the inoculations 
had apparently succeeded. One of the inocu- 
lations of August 31 had produced a small 
pustule. The others had produced only vesi- 
cles. The skin over one of these was broken. 

9th. The inoculations from the inoculations, 
performed on September 2, have dried up. 
The inoculations first in order of August 31 
had entirely lost their puriform character. 
They now appeared as circular patches, and 
yielded a serous secretion, mixed with epithe- 
lial scales. The original chancres were now 
in process of healing. 

11th. The inocnlations first in order were 
desquamating, and of a light-red color. The 
inoculations from the inoculations appeared 
as small red pimples, which were gradually 
losing their color. 

17th. The original chancres were cicatrized. 
The inoculations were fading and desquamat- 
ing. 

23d. The inoculations from the inoculations 
were still visible, and appeared as. shining 
scales of discolored epithelium. 

25th. A few faint secondary spots appeared 
on the body. The original sores were quite 
healed, leaving slight induration. The cor- 
responding glands in the groin were still en- 
larged and hard. 

Oct. 4th. This patient now left the hos- 
pital, but again presented herself on the Sth. 
The inoculations appeared as brown spots, 
the color of which gradually faded into that 
of the surrounding skin. 



It is quite possible that the persistence 
of the inoculations, and their peculiar 
color in the two last-recited cases, may 
have depended upon the syphilitic diathe- 
sis of the patients. But this in no way 
militates against the fact that inoculations 
succeeded at one time, while they failed 
at another, under precisely the same con- 
ditions of the general system. 

In Case 1 the inoculations succeeded so 
long only as the sores furnishing the se- 
cretion maintained their irritable charac- 
ter, and failed as soon as this irritability 
subsided. 

Iu Cases 2 and 3, the sore, the natural 
secretion of which could not be inoculated 
with the lancet upon the patient, fur- 
nished an inoculable secretion when arti- 
ficially irritated. 

In all the inoculations above recorded, 
the effects appear to have been in direct 
relation to the amount of irritation pre- 
sent, and generally in proportion to the 
puriform condition of the secretion inocu- 
lated. It might be supposed that in the 
first case the sores ceased to be inoculable 
because they were in a healing condition, 
but this would not account for the fact 
that the inoculations produced from them, 
ceased to afford an inoculable secretion 
within four or five days of their first ap- 
pearance. The inoculation, then, of the 
secretion of a sore affected with specific 
adhesive inflammation may take place ; 
but is not easily performed, when once 
the patient's system has been affected 
with syphilis. When successful, the re- 
sults are very different from those which 
follow the inoculation of the secretion 
upon patients not previously syphilitic, or 
the inoculation of the secretion from natu- 
rally suppurating sores. In the latter 
case each puncture produces a pustule, 
which by repeated inoculation will pro- 
duce its like a great number of times. The 
inoculation of the secretion from infecting 
sores upon patients previously syphilitic, 
as a rule fails, or succeeds only under cir- 
cumstances of accidental irritation. It 
then can be repeated a very limited num- 
ber of times ; and the results obtained, 
even by a number of punctures in one 
situation, are comparatively of a trifling 
description. 

There is one circumstance which re- 
quires to be noted in connection with this 
modified form of inoculation, and which, 
unless duly understood, might sometimes 
lead to an erroneous diagnosis. It will 
occasionally happen that a patient, pre- 
viously syphilitic, will become inoculated 
again in a modified form, and upon the 
point thus inoculated a secondary effusion 
of plastic material, dependent upon the 
first infection, may occur. The irritation 
produced by the modified inoculation will 
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then become surrounded by a certain 
amount of induration, and this affection 
may then easily be mistaken for a pri- 
mary infecting ulcer. Again, it will 
sometimes happen that a secondary in- 
duration upon the prepuce (the conse- 
quence of a previous infection) will be- 
come abraded, or will ulcerate sponta- 
neously. The appearances then produced 
are very similar to those which accompany 
the primary infection, and they are here 
particularly noted in order that these dif- 
ferent diseases may not be mistaken for 
each other. 1 

Case. — M. H., aged eighteen, had pre- 
viously suffered from syphilis. She was in- 
oculated with the secretion of an infecting 
sore which had previously been irritated by 
the application of the savine ointment, and 
in another place she was inoculated with the 
secretion from a syphilitic eethymatous pus- 
tule in its natural condition. On the third 
day the first inoculation appeared to have 
taken ; but on the eighth the appearances 
had faded. At the expiration of five weeks 
there was a slight, accurately defined indura- 
tion around the second inoculation. 

Case. — A woman, who, from her previous 
mode of life, had every chance of becoming 
syphilitic, was inoculated with the secretion 
from an infecting sore. A pimple followed 
the inoculation. At the expiration of a month 
the pimple was still there, and was surrounded 
by a faint- brown, copper-colored eruption. 
These spots occupied a diameter of about six 
inches, and faded ultimately of their own ac- 
cord. No other local or constitutional affec- 
tion appeared as the result of the inoculation. 

A modified syphilitic eruption, confined 
to the neighborhood of a second inocula- 
tion on a patient previously syphilitic, is 
not uncommon. It is not unfrequently 
observed in women of the lower class. A 
syphilitic affection, presenting the dis- 
tinctive characters of the primary infect- 
ing sore, more or less modified, will ap- 
pear perhaps on some portion of the skin, 
and after a comparatively short interval 
an eruption will follow, confined to within 
a few inches of the modified inoculation. 
Any general mercurial influence is 
scarcely required for such affections. 

Plate Y. fig. 11, represents an indurated 
sore which was made to suppurate arti- 
ficially. Fig. 12 represents the inocula- 
tion from that sore, and fig. 12a the in- 
oculation second in order. 

The drawings were made on the eighth 
and ninth days respectively, and show the 
inoculations already fading away. Some- 
times, however, especially after the lapse 
of time, inoculations on a patient pre- 
viously syphilitic may run much the same 
course, and be followed by the same symp- 



1 The inoculation of ordinary pus will, in 
certain states of a patient's constitution, be 
followed by a well-developed pustule. 



toms as if the patient had not previously 
had syphilis. 

A gentleman had a syphilitic sore, which 
was followed by a general eruption on the 
skin. He then passed two years in the West 
Indies. After this he returned home, with 
the faint brown stains of the eruption still 
visible. In London he contracted fresh dis- 
ease. Two well-formed indurated and circu- 
lar chancres presented themselves on the 
glans penis. In a few weeks these were fol- 
lowed by a well-marked crop of syphilitic 
lepra, of a bright copper color, and quite dis- 
tinct in appearance from the brown stains of 
the first eruption. 

When a second infection occurs in this 
way after the lapse of some years, it is 
not in general attended with the same 
amount of enlargement of the inguinal 
glands, but something like the usual period 
of incubation exists between the applica- 
tion of the poison and the appearance of 
the symptoms. There can now be no 
doubt that a patient's constitution may 
so far become free from the consequences 
of a syphilitic infection that, in excep- 
tional cases, he may become infected a 
second time, and that the fresh infection 
may then run its natural course much in 
the same way as if no previous disease 
had existed ; such cases, however, are 
very rare. In general, if a second infec- 
tion occurs, it is in a modified form ; and 
if it should be followed by any constitu- 
tional symptoms, these present themselves 
also in a very mild manner. 

In patients whose constitutions are 
under the influence of syphilis the period 
of incubation of a second infection is as 
a rule comparatively short. 

Case. — A medical student became diseased 
for the first time in the year 1856. As soon 
as the sore appeared, and before it had be- 
come indurated, lie inoculated some of the 
secretion on his own thigh. I saw him three 
or four days afterwards. There were then 
signs of irritation on the inoculated spot. 
This spot soon became converted into a small, 
hard, button-shaped sore, and then accu- 
rately resembled that from which the inocu- 
lated secretion had been taken. A small 
quantity of white lymph was at first visible 
in the inoculation, but both sores subsequently 
remained as small, hard, circular indurations, 
and furnished scarcely any secretion from 
their surfaces. 

It would therefore appear — 

1. That after a first infection, and be- 
fore the induration has appeared, a pa- 
tient is susceptible of being inoculated 
again with the same disease, from the 
same or from another source. 

2. That after the induration has ap- 
peared, he is no longer capable of being 
inoculated with the infecting variety of 
the disease, except in cases where the in- 
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oculated matter is derived from a part 
which has been subject to considerable 
irritation, and that even then the inocu- 
lations produce comparatively little effect, 
and are not followed by any additional 
constitutional symptoms. 

3. That after a certain time the effects 
of the first infection may, in a great 
measure, subside, and that then a modi- 
tied form of inoculation may take place, 
which may be followed by fresh constitu- 
tional disease ; but that this also, when 
it does occur, appears usually in a very 
modified form. 

4. That this second infection is not 
likely to be accompanied by enlargement 
of the inguinal glands. 

5. That the period of incubation of the 
second infection varies in inverse propor- 
tion to the degree in which the constitu- 
tion is at the time influenced by previous 
disease. 

The various forms which have now been 
described in which syphilitic inoculation 
may be modified, often render the diagno- 
sis of a case in its early stages very diffi- 
cult. If a case be seen once only, some 
accidental complication is particularly 
liable to lead to an erroneous opinion ; 
but if the case be watched for a short 
time, there will seldom be any doubt as 
to its real nature. 

Nature is, as I believe, always true to 
herself, and if interrogated fairly, she 
will furnish a faithful answer. But this 
answer is given at her own time and in 
her own way. If the surgeon demands 
an immediate response the first time he 
sees a syphilitic sore, he may be disap- 
pointed ; but if he will carefully watch 
the course of the disease, he may with 
confidence rely upon the information he 
receives. If a persistent form of suppu- 
ration be established after inoculation, 
natural or artificial, that disease is of the 
non-infecting kind, as far as the patient's 
constitution is concerned. If the adhe- 
sive form of inflammation be established, 
although after the lapse of some weeks, 
secondary symptoms will follow. If both 
kinds of inflammation be present, then 
the patient has received a twofold inocu- 
lation, and each disease will run its course, 
modified, perhaps, by, but in spite of, the 
other. (Plate III. fig. 7. ) 

Twofold inoculation may occur either 
in the same or in different parts, at the 
same or at different times. When it oc- 
curs in the same part and at the same 
time, the results of the inoculation of the 
secretion from the suppurating sore will 
first develop themselves, and, subse- 
quently, the results of the inoculation of 
the secretion from the infecting sore. 
This depends upon the different period of 
incubation which naturally belongs re- 
spectively to each kind of disease. 



The cases which have led to the great- 
est contusion in practice are those iu 
which the inoculation of the secretion 
from a suppurating sore has followed, 
after the lapse of three or four weeks on 
the same spot, the inoculation from an 
infecting sore. We have, then, the results 
of two kinds of action, and their respec- 
tive products in close proximit}^. The 
suppurative inflammation does not, then, 
prevent the infection of the patient's con- 
stitution ; the adhesive inflammation does 
not prevent the appearance of the "•spe- 
cific pustule." The means of diagnosis, 
which would refer these mixed sores either 
to the infecting or to the suppurating 
class exclusively, are therefore absent. 

Although, in such cases, it may be very 
difficult to form a correct diagnosis at 
once, yet by watching the course of the 
symptoms this may be done with much 
accuracy. 

VIII. Transmission of Secondary 
Syphilis. 

The coutagious character of secondary 
syphilitic affections was generally admit- 
ted before the time of Hunter. In the 
experiments which he made he was led 
to the conclusion that the products of con- 
stitutional syphilis were "not capable of 
acting in some respects on the same body 
or same state of constitution as that mat- 
ter does which is produced from a (prim- 
ary) chancre. ' ? He saj r s that the secre- 
tion from a chancre generally when ab- 
sorbed produces a bubo, but that we never 
find a bubo arising from a secondary 
syphilitic sore. When there is a venereal 
ulcer in the throat, no buboes appear in 
the glands of the neck. Venereal sores 
on the arms, or even suppurating nodes 
on the ulna, do not as a rule produce 
swelling of the axillary glands, although 
these will very certainly be affected if 
syphilitic matter from a primary chancre 
be inoculated on the skin of the arm. 
Again, when syphilitic blotches or nodes 
form on the legs and thighs, the specific 
affection of the glands in the groin, which 
accompanies primary infection, does not 
occur. 

These considerations so far biassed 
Hunter's mind, that he came to the con- 
clusion that the secretions from the se- 
condary syphilitic affections were not 
inoculable. He mentions, however, that 
it was asserted in his day that ulcers in 
the mouths of children, derived from con- 
stitutional and hereditary disease, pro- 
duced the same disease upon the nipples 
of women who suckled them. That is, 
the children were contaminated either by 
their mothers or fathers ; the child re- 
ceived the disease by hereditary descent ; 
and the nurse was infected by the child. 



202 



SYPHILIS. 



" If," Hunter observes, "it were possible 
to contaminate once in this way, it would 
be possible to contaminate for ever. How 
far the observations upon which the be- 
fore-mentioned opinion is founded have 
been made with sufficient accuracy I know 
not," 

As has been already pointed out, Hun- 
ter committed the grave error, in which 
he was eagerly followed by a host of sub- 
sequent writers, of supposing, because 
the syphilitic poison was not inoculable 
as a rule upon the person who produced 
it, that, therefore, it was not inoculable 
upon a person who had not previously 
had the disease. 

Experiments and observations have 
now been made with sufficient accuracy, 
and repeated a sufficient number of times, 
to show that the circumstances contemp- 
lated by Hunter actually do exist, and 
that syphilis may be communicated in 
this way, and that it maybe so communi- 
cated from one patient to another an un- 
limited number of times, so long as the 
poison is brought in contact with a person 
not previously infected. With the in- 
creased light which modern investigations 
have shed upon this subject, it is not un- 
interesting to contemplate some of Hun- 
ter's own cases. 

A child was supposed to have infected its 
nurse with syphilis. The parents had been 
married about twelve years. The mother 
fell into a weakly state of health, and mis- 
carried of her third child at the end of five 
months. The fourth child came at seven 
months, but was puny, weak, and had 
hardly any cuticle when born. It was im- 
mediately after birth attacked with a violent 
disorder of the bowels, so as to purge blood. 
It died in a few days, and was opened by 
Hunter. The whole skin was almost one ex- 
coriated surface. The intestines were much 
inflamed and thickened. 

With her fifth child, from great care, this 
patient went eight months, and it was hoped 
she might go her fall time, and also that this 
child might be more healthy than the former. 
When she was delivered the child was very 
thin, hut free from any visible complaint. 

Some days after birth, it became blistered 
in a vast number of places on its body. These 
blisters were filled with a kind of matter 
which broke and discharged a thinnish pus. 
The inside of the mouth was in the same 
condition. About three weeks after its birth 
it died. 

Some weeks after the death of the child, 
the nurse's nipple, and the ring round the 
nipple, inflamed, and sores or ulcers were 
formed with a circumscribed base. They 
were poulticed, but without benefit. She 
also complained of a sore throat, but the 
sensation she complained of was so low in 
the throat that nothing diseased could be 
seen. A swelling took place in the glands of 
the armpit, but they did not suppurate. 



She applied to a physician, and from the ac- 
count she gave he pronounced her disease to 
be venereal, and that she had given suck to 
a foul child ; and ordered ten boxes of mer- 
curial ointment to be rubbed in on her legs 
and thighs, eight of which had been used 
when Hunter saw her, and then her mouth 
was become extremely sore. 

These circumstances came to the ears of the 
family, and an alarm took place. The hus- 
band went from surgeon to surgeon, and from 
physician to physician, to know if it was 
possible for him to have the disease for four- 
teen years, and never to have perceived a 
single symptom of it in all that time ; or if it 
was possible he could get children with the 
disease now, when the two first were healthy. 
He also wanted to know if it was possible for 
his wife to have caught the disease from him 
under such circumstances ; and also, if she 
could breed children with this disease, al- 
though she herself never had a single symp- 
tom of it. 

Hunter ordered hemlock, but that appeared 
to have no effect. While this was going on, 
eruptions broke out on the skin. The skin 
of the hands and fingers peeled off, the nails 
of both fingers and toes separated, and sores 
formed about their roots, which were all sup- 
posed to be venereal. She looked dejected 
and sallow. She was desired to go into an 
hospital, which she did. As soon as she got 
into a warm bed, and had good wholesome 
food, she began to mend, and in about five or 
six weeks she had got fat and almost well, 
the sore only about the root of the nail of the 
great toe had not healed ; but that appeared 
now to be owing to the root of the nail being 
detached, therefore acting as an extraneous 
body. She came out of the hospital before 
this toe had got well, and by returning to her 
old poor mode of living the soreness in the 
mouth returned ; however, she mended in 
the end without the use of more mercury. 

Had not Hunter been deceived by his 
own experiments, and come to the conclu- 
sion that constitutional disease could not 
be communicated by contact, such in- 
stances as he has himself related must 
have led him to a different conclusion. 

The following cases are among those 
which he has recorded, in which the dis- 
ease was supposed to have been produced 
by the transplantation of teeth : — 

A young lady had a tooth transplanted, 
and the tooth fastened extremely well. It 
continued firm for about a month, when the 
gum began to ulcerate, leaving the tooth and 
socket bare. The ideer continued, and 
blotches appeared upon the skin, and ulcers 
also in the throat. The disease was treated 
as venereal, and the symptoms disappeared, 
but they recurred several times after very 
severe courses of mercury. She at last got 
well. 

A gentleman had a tooth transplanted, and 
the tooth remained without giving the least 
disturbance for about a month. The edsre of 
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the gum then began to ulcerate, and the ul- 
ceration went on until the tooth dropped out. 
Some time afterwards, spots appeared almost 
everywhere on the skin. He was put under 
a course of mercury, and all disease disap- 
peared. Some time after, the same appear- 
ances returned, with the addition of swelling 
in the bones of the metacarpus. He was now 
put under another course of mercury more 
severe than the former, and in the usual time 
all the symptoms again disappeared. Several 
months after, the same eruptions came out 
again, but not in so great a degree as before, 
and without any other attendant symptoms. 
He a third time took mercury, but it was 
only ten grains of corrosive sublimate in the 
whole, and he got quite well. The time be- 
tween his first taking mercury and his being 
cured was a space of three years. 

In the Medical Transactions of the College 
of Physicians of London, published in the 
year 1785, Dr. William Watson, at that time 
the vice-president of the Royal Society, gives 
an account of the case of a young unmarried 
lady, about twenty-one years of age, who had 
a tooth transplanted into the socket of one of 
the incisors of the upper jaw. The new tooth 
fastened exceedingly well. It remained firm 
for a month, when her mouth became very 
painful. The gum became ulcerated, and 
part of the alveolar process was left bare. 
Before another month the ulceration occupied 
the whole space under the upper lip, between 
the teeth and nose. It extended likewise to 
the cheeks and throat. Blotches then ap- 
peared on her face, neck, and various parts 
of the body ; several of these became ulcerated 
painful sores. After trying a variety of tonic 
medicines without benefit, two grains of calo- 
mel were ordered once or twice a day. She 
took about fourteen pills when she was obliged 
to discontinue the use of the calomel, on ac- 
count of the griping and purging. During 
the time that she was taking the pills the 
ulcerations of her month and cheeks did not 
spread, but were less painful, and of a milder 
appearance. The blotches on her face and 
body grew paler, and such of them as had 
ulcerated healed apace, and no new ones ap- 
peared. The mercurial inunction was now 
tried, but in ten or twelve days the griping 
and purging returned, and the ointment was 
discontinued. 

The good effects of the mercury were, how- 
ever, Dr. Watson observes, very apparent. 
The blotches all disappeared ; the ulcerations 
in her face and body completely healed, and 
those of the mouth nearly so. A portion of 
the alveolar process subsequently exfoliated, 
and ultimately the patient died. 

Dr. Watson remarks, that the progre/ss 
of this disease not being impeded by the 
most powerful antiseptics, and its giving 
way to mercurials, even in small doses, 
cannot hut suggest that the disease was 
truly venereal. 

At the time that such cases as the above 
were recorded, had not the idea taken 
possession of some men's mind that ab- 



sorption of syphilitic poison under the cir- 
cumstances was impossible, the diseases 
described would doubtless have been as- 
signed to their right cause. 

In some of the cases care was taken to 
wipe the surface of the tooth before it was 
transplanted, and it was thought that by 
so doing, eveiw chance of inoculation 
would be prevented, but a brief reflection 
on some of Hunter's own experiments is 
sufficient to show how futile such a notion 
is. In the experiments which Hunter 
performed of transplanting teeth and other 
parts from one animal to another, it was 
clearly proved that each part of a living 
being has its independent vitality, which it 
can maintain for a certain time independ- 
ent of the rest. In the Museum of the 
College of Surgeons there is now a tooth 
which Hunter transplanted into the comb 
of a cock. The tooth grew in its new situ- 
ation, and when the cock died, Hunter 
injected the tooth through the bloodves- 
sels of the cock. During the time that 
the tooth was withdrawn from its natural 
socket, and before it had acquired any 
fresh connection in its new bed, it main- 
tained its own vitality. Subsequently its 
bloodvessels communicated freely with 
those of the cock, and their contents 
passed into each other. 

Xow it has clearly been shown that the 
blood of an infected person may, when in- 
oculated, communicate syphilis. If, then, 
the tooth of an infected person be trans- 
planted into the mouth of a person who 
never before has had the disease, the mi- 
nute' quantity of blood which it contains 
may be sufficient to infect the healthy 
person ; and it is quite clear that simply 
wiping the outside of the tooth would not 
prevent such an occurrence. 

It is not, however, only the blood of an 
infected person, or the secretion of what 
are usually called secondary symptoms, 
which may become the means of commu- 
nicating syphilis from a person constitu- 
tionally affected to one who has not pre- 
viously had the disease. There is reason 
to believe that the secretion of any of the 
mucous membranes of a syphilitic patient 
when in a state of increased activity or of 
inflammation may produce the same effect. 

Dr. Marston, who has lately contributed 
a very valuable paper to the Medico-Chi- 
rurgical Transactions, has, by quite an 
original and independent series of observa- 
tions, arrived at very much the same con- 
clusions as myself upon this subject ; and 
his cases are the more valuable, since his 
opportunities as an army surgeon of ascer- 
taining the exact condition of his patients 
during their illness, and of observing them 
afterwards, are much greater than can 
ordinarily occur in private practice. 

The following are among Dr. Marston's 
cases : — 
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Two men were admitted into hospital with 
gonorrhoea, Br. A. and Gr. S. The men 
came to hospital within forty-eight honrs of 
each other, and were placed in contiguous 
beds. Gr. S. went with the police, and 
pointed out the source of his contagion. Br. 
A. went upon the same errand to the same 
house, and found the woman already removed. 
Gr. S. told me that, to their mutual surprise, 
they discovered that it was the same woman 
in each case. Both suffered from all the 
symptoms of gonorrhoea, and there was no 
suspicion to the contrary. Br. A. had suf- 
fered from syphilis before, Gr. S. never. Af- 
ter remaining in hospital a long time, Br. A. 
was discharged cured, and no further symp- 
toms, so far as I could trace, appeared in his 
case. Gr. S.'s recovery was delayed from 
gleet and irritable bladder, for which instru- 
ments (Nos. 10 and 12) were used. They 
passed without difficulty, local tenderness, or 
hemorrhage. After appearing anaemic and in 
ill-health, Gr. S. had sore throat (ulcerated 
tonsils) and a guttural voice ; subsequently 
papules appeared on the inside of the lips 
and the buccal membrane, coincidently with 
psoriasis palmaris and "nocturnal rheuma- 
tism." The inguinal glands were slightly 
enlarged symmetrically. For these symptoms 
he took iodides of mercury and potassium, 
with mercurial vapor bath, by which means, 
after many relapses, he was oured. The 
case was shown to some surgeons, who, of 
course, suggested a concealed chancre ("chan- 
cre larve" of Ricord). I passed sounds, and 
tried to discover a localized induration, with- 
out avail. If anything, perhaps the canal 
was firmer and more swollen to the touch 
than usual. Some urethral discharge was 
inoculated in the skin of thigh (at the time 
it was gleety and apparently prostatic secre- 
tion), without any effect. 

The woman in this case, I learnt from the 
civil surgeon, had a vagiual discharge, but 
no primary ulcer that he could find. She 
was, however, suffering from acne of the face 
and a cutaneous syphilide. 

Gr. C , five or six days after connection, 
had urethral discharge, and was admitted as 
suffering under "gonorrhoea" by another 
medical officer. After the use of nitrate of 
silver injections and salines, as abortive treat- 
ment, he rapidly improved, but a slight gleet 
remained, for which the penis was blistered. 
This urethral discharge afterwards augmented 
in amonnt, and became most copious and 
purulent, and symptoms of cystitis set in. 
After having been in hospital eight weeks, 
he came under my care. Upon the dorsum of 
the penis were two large, oval, indolent, indu- 
rated, raised lumps. To me they appeared 
chancres. The glands of both inguinal regions 
were passively enlarged. In answer to my 
questions, and without any suggestion what- 
ever on my part as to their nature, he said, 
"One has existed about forty-five and the 
other about forty-six days, as near as I can 
tell. They gradually became and remained 
as you now see them, and they came, I think, 
from the discharge getting in contact with 
two sore places from which the skin had been 



removed after blistering." In seventeen days 
both healed under the influence of mercury. 
I learn that a papular syphilide has since 
appeared upon the trunk. By a later report 
it appears that this man has again passed 
under treatment for marked anaemia, and 
ecthymatous sores upon the extremities. 

Numerous cases similar to those of Dr. 
Marstou have occurred under my own ob- 
servation. 

A surgeon in much practice in Tybnrnia 
brought a young gentleman, who was sup- 
posed to have gonorrhoea only, for my opinion. 
There was a discharge from the urethra, but 
in addition there was a small circumscribed 
induration on one side at the junction of the 
glans with the prepuce. This was not ac- 
companied by any ulceration, and might 
easily have escaped detection. There was in 
my mind no doubt as to the nature of the 
case, and I at once told the surgeon and the 
patient that secondary symptoms would fol- 
low. My prediction was but too surely veri- 
fied. 

It is by no means always easy to say whence 
the secretion is derived which contains the 
infecting matter. I have lately had under 
my care three medical men, each of whom 
had become infected in their hands during 
their attendance upon midwifery cases. In 
one of these instances craniotomy had been 
performed, and in attempting to extract the 
child the surgeon had his finger between the 
bones of the foetal head. A pain then oc- 
curred, and pressed the bones violently 
against the surgeon's finger ; an abrasion was 
the consequence. At the expiration of four 
weeks, a phagedsenic-looking sore, surround- 
ed by induration, appeared on the finger at 
the part corresponding to that which had 
been injured by the foetal bones. This was 
followed by secondary symptoms, with ex- 
treme depression. For several years this 
gentleman was unable to attend to his busi- 
ness ; but ultimately his health was entirely 
restored by a course of calomel baths. 

In a second instance an indurated sore 
formed on the finger of a medical man, and 
his health was entirely broken down by the 
symptoms which, followed. This case was 
complicated by the occurrence of secondary 
abscesses. 

In the third case the surgeon would scarcely 
believe that the small irritable indurated spot 
which had formed on the side of his forefinger 
could have been the original cause of his 
failing health. The subsequent history of 
the case, however, fully revealed the real 
nature of the disease. The drawing (Plate 
V. fig. 13) represents an indurated primary 
tubercle on the hand of another medical man, 
which was but too surely followed by secon- 
dary symptoms. 

Susan B., set. 66, presented herself at King's 
College Hospital on October 24, 1?53, with a 
scaly, copper-colored eruption raised above 
the surface of the skin, and having in some 
parts a tubercular appearance. She had 
also a well-defined and extensive indurated 
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sore on the lip. She stated that she never 
had any venereal affection, and had given 
birth to twelve healthy children. 

Eighteen months before applying at the 
hospital she had noticed a pimple on the in- 
side of the upper lip, which contained a little 
clear fluid. This broke, and a small sore 
formed, which, however, again healed in 
about a month, leaving a circnmscribed indu- 
ration. Three weeks ago the sore again broke 
ont, and gradually extended until the date 
of her application at the hospital. An erup- 
tion made its appearance between three and 
four months from the first commencement of 
the pimple on the lip, and this had continued 
to recur at intervals ever since. 

This old lady had taken her granddaughter 
to nurse, and having become exceedingly fond 
of it, was in the habit of constantly kissing 
it. Her son, she knew, had suffered from 
some venereal disease five months previous 
to the birth of the child ; her daughter-in-law 
had died a few days after her confinement, 
and had not suckled her infant, which was 
consequently brought up by hand. When 
the child was ten weeks old, some sores ap- 
peared on its tongue and lips. These were 
followed, a week aiterwards, by an eruption 
on the nates, which was still visible when 
the grandmother applied at the hospital, and 
was clearly of a syphilitic nature. This wo- 
man might have, and probably often did, 
kiss her son with perfect impunity, but the 
syphilitic poison appears to have acquired 
increased activity with the new life of the 
child, and with that increased activity to 
have become more readily communicable by 
contact. 

The wife of a missionary applied to me with 
her husband, on January 1, 1861. She was 
the mother of a healthy family, and until re- 
cently had enjoyed good health. She had 
kept a kind of home for destitute girls, and 
to one of these girls, who was subsequently 
known to have been a patient of the Lock 
Hospital, was entrusted the care of this per- 
son's baby. After the lapse of a certain time 
the baby had a well-marked syphilitic erup- 
tion on the body and nates, the mother re- 
maining in the mean time quite healthy. Four 
months after the affection showed itself on 
the baby, the mother had characteristic symp- 
toms of secondary disease. I had an oppor- 
tunity of tracing the course of the disease 
both in the child and in the mother ; bnt, al- 
though every effort was made, I could never 
discover how it was that the child first re- 
ceived the disease, or by what means it was 
communicated to the mother. Bnt the whole 
of the circumstances left no doubt whatever 
on the minds of any who witnessed the case 
that the disease had been given, by the girl 
who was taken into the missionary's family, 
to the baby, and that it was communicated 
by the child to its mother — an interval of 
four months having occurred between the 
first appearance of the symptoms in the child 
and in the mother. 

One of the most interesting cases proving 
the inoculability of the secretion from a syphi- 
litic patient, is one that occurred to Hunter 



himself, and which from being misinterpreted 
led many subsequent writers to doubt its ac- 
curacy. It, however, shows clearly enough 
that the irritated and inflamed mucous mem- 
brane of the urethra may furnish at the same 
time a secretion resembling that of a simple 
gonorrhoea, and also the poison which will 
give rise to an infecting chancre. Hunter 
inoculated himself on a Friday with matter 
from a patient supposed to be suffering from 
gonorrhoea. On the Sunday following there 
was a sense of itching which continued until 
the Tuesday. The inoculated part now ap- 
peared as a speck, was red and thickened. By 
the Tuesday following the speck had increased 
and discharged some matter. Caustic was 
applied and the sore healed, but four months 
afterwards it broke out again. It healed and 
opened again several times. A swelling took 
place in the right groin. This was followed 
by an ulcer on the tonsil and copper-colored 
blotches on the skin. The disease recurred 
more than once on the tonsil and on the skin, 
and was ultimately cured by mercury at the 
expiration of three years. 

The same disease which Hunter conveyed 
to himself in the secretion from the inflamed 
mucons membrane of the urethra, may readily 
be communicated by the secretion from the 
diseased mucons membrane of the mouth in 
syphilitic patients. 

The communication of the infection from 
one adult to another by the same means is 
not very uncommon. 

A young woman had an eruption which 
was supposed to be syphilitic. Upon being 
questioned upon the subject she indignantly 
denied the possibility of such being the case. 
When I saw the ernption, and the accompa- 
nying sore throat, 1 had no doubt whatever 
as to its specific natnre. I found on the 
tongue a raised, circular, hard lump, and 
the submaxillary lymphatic glands were in a 
state of chronic, induration. This patient 
submitted to an examination. There was no 
enlargement of the glands in the groin, and 
the hymen was perfect. Upon inquiry it was 
ascertained that this patient was in the habit 
of using the same spoons as another servant 
who was known to have a syphilitic affection 
of the mouth. The mode of entrance of the 
syphilitic poison in this case was indicated 
by the persistent induration on the tongue, 
and by the corresponding chronic multiple 
enlargement of the submaxillary lymphatic 
glands. 

A young gentleman about to be married 
had a well-marked circular induration, su- 
perficially excoriated, on his tongue. The 
submaxillary lymphatic glands were in a 
state of chronic indolent enlargement. The 
patient maintained that his symptoms could 
not be syphilitic, but admitted, upon being 
closely questioned, that he might have caught 
the disease on his tongne from the lips of an 
infected person. The nature of the disease 
was fnlly proved by the appearance, in a 
short time, of a very well-marked general 
syphilitic eruption. 

M. Rollet has recorded a very striking case 
in which the disease was transmitted by the 
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mouth from one individual to another, and 
from him to a third. 

A. S. had primary syphilis in 1858, fol- 
lowed by a papular syphilitic eruption, and 
excoriations on the lips. This patient was a 
glass blower, and in his occupation passed 
the tube through which he blew to another 
workman who carried on the process. 

This second workman had in October a 
hard lump the size of a cherry stone on the 
anterior surface of the right side of the lower 
lip. The corresponding lymphatic glands 
became specifically affected, and on Decern her 
10 he had ulceration of the throat. 

The patient passed the tube in his turn, 
after he had done his part, to another work- 
man (F. G.) who completed the process. 
This third workman in December had several 
ulcerations on his lips, and a mucous tuber- 
cle at the back of the throat, with pain in 
swallowing. 

The following case was communicated 
to me by Dr. Marston, to whom I am 
much indebted for many valuable sugges- 
tions in reference to the present subject. 

" A gentleman was suffering from symptoms 
of constitutional syphilis. Besides other 
symptoms, he had some fissures and epithelial 
ulcers upon the inside and angles of the lips. 
These were certainly not primary, but a part 
of the secondary symptoms under which he 
was suffering. He stated that he feared he 
might have infected a female, by labial con- 
tact. From the nature of her symptoms I 
inferred that his fears were well grounded. 
In due course of time this female suffered 
from constitutional syphilis, and was treated 
for such by some eminent professional men. 

" The first symptom in her was an irritable- 
looking and indolent fissure upon the mucous 
membrane of the lower lip." 

M. Rollet is of opinion that a gonor- 
rhoea in a syphilitic patient will not com- 
municate S3 r philis. In this opinion he is 
probably correct, inasmuch as we know 
that the products of other morbid poi- 
sons, when inoculated from a syphilitic 
patient, will produce only the specific dis- 
ease in which they originated. 

But the case is very different when a 
purulent discharge originates or is con- 
tinued in a syphilitic patient, independent 
of any adventitious cause. This secre- 
tion may then, without any distinctly 
recognized form of secondary syphilis, 
communicate the specific morbid action 
in which it had its origin. The viscid 
nmco-purulent discharge which flows 
from the neck of the uterus in a state of 
chronic inflammation, in a syphilitic pa- 
tient, may, doubtless, communicate a dis- 
charge (not necessarily gonorrhoeal) to a 
man, and that discharge may be the 
means of conveying syphilitic infection. 

In the cases of this nature which have 
fallen under my own observation I have 



thought the discharge more viscid and 
tenacious than ttiat of ordinary gonor- 
rhoea, not accompanied by the same 
amount of ardor urinse, and of shorter 
duration. 

But it Is evident that a twofold disease, 
each of a specific nature, viz., a real gon- 
orrhoea and a genuine syphilitic infection, 
may in this way be conveyed. This point 
is well illustrated by the following case. 
On May 0, 1861, I received the following 
in a letter from a well-informed surgeon 
in a large practice : — 

"Mr. came to me in the middle of 

February with acute gonorrhoea, which was 
relieved by ordinary treatment in about five 
weeks. 

"Early in April, nearly six weeks after I 
had seen him, a sore appeared on the prepuce, 
which I thought was an excoriation produced 
by the gonorrhoeal discharge. After a few 
local applications this healed, but after heal- 
ing it became surrounded with an indurated 
circumference, which makes me suspect ve- 
nereal mischief." 

In due course this induration was followed 
by well-marked secondary symptoms. 

The natural secretions of the body, 
when the structures producing them are 
in a healthy siate, cannot, in my opinion, 
be the means of communicating syphilis 
to another person, although the patient 
from whom these secretions are derived 
be constitutionally syphilitic. The fol- 
lowing case may illustrate this subject : — 

A married woman was .admitted into St. 
George's Hospital on October 5, 1864. After 
her last confinement (having been previously 
quite healthy), she took a child to mirse in 
addition to her own. The strange child 
proved syphilitic. The woman had an ulcer 
on the breast, represented in the accompany- 
ing drawing. This was followed by a well- 
marked syphilitic eruption. (See Plate VI. 
fig. 14.) This woman had taken the pre- 
caution to keep each child to one breast ; and, 
although her own child was allowed to suck 
for six weeks after the eruption had appeared, 
yet it remained unaffected. 

We have here the natural secretion go- 
ing on in a syphilitic mother ; the organ 
itself, which produced it, not being spe- 
cifically affected. We have the constant 
contact of a diseased and healthy person, 
and the transmission of the secretion 
from one to the other, and yet no disease 
is imparted. 

Few of the natural secretions of the 
human body have been accused of being 
the means of communicating syphilis. 
The saliva and the semen are perhaps, 
besides the milk, the only two which are 
supposed to be capable of transmitting 
the disease. There is no reason why 
these secretions in themselves should be 
more susceptible of the syphilitic poison 
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than any of the other natural secretions 
of the body. If the organs which secrete 
them are not specifically affected, we can- 
not see why they should be more likely to 
contain the syphilitic poisou than the 
urine or the bile. Now, all these secre- 
tions, before they pass out of the body, have 
to pass over tracts of mucous membrane. 
These portions of mucous membrane are 
peculiarly liable to secondary syphilitic 
affections ; and, if the secretions in ques- 
tion become mixed in their passage with 
the products of specific inflammation, we 
may readily understand how they may be 
the means of carrying the disease, al- 
though, by themselves, they may have no 
power of communicating it. The fitful 
and uncertain way in which syphilis is 
imparted by hereditary transmission from 
the father, and the very small number of 
cases in which it has been supposed to be 
transmitted by the saliva, seem to point 
rather to some accidental causes of con- 
tamination than to any inherent disease 
in the semen or in the saliva in syphilitic 
subjects. Such accidental causes at once 
present themselves to our minds when we 
contemplate the admixture of the diseased 
secretions of the mucous membranes with 
the proper secretions of the glands. 

The conclusions to which I have arrived 
myself, and which I would submit for the 
consideration of others, are : — ■ 

1. That the infectious form of syphilis 
is communicated by the secretions from 
both primary and secondary sj'philitic 
affections. 

2. That the secretion of other specific 
diseases existing in syphilitic subjects (in- 
cluding the specific syphilitic pustule, and 
the sores which result from it) have no 
power of imparting constitutional sy- 
philis. 

3. That the natural secretions of glands 
in syphilitic subjects, when those glands 
are not themselves specifically diseased, 
have no power of imparting constitutional 
syphilis. 



IX. Hereditary Transmission of 
Disease ; Yaccino-Sypiiilitic In- 
oculation. 

If it be true that a patient is generally 
liable to syphilitic infection once only in 
his lifetime, the question presents itself 
with much point, how far a person who 
has had syphilis by hereditary transmis- 
sion is protected from any fresh attack of 
the same nature. Several cases have 
lately come under my notice in which the 
effects of hereditary syphilis have mani- 
fested themselves as the patients were ap- 
proaching puberty ; and it is more than 
probable that if the visible effects of the 
disease can remain so long in a patient's 



constitution, its more subtle and secret 
influences may continue to a much later 
period. It is a point of very grave mo- 
ment to determine how far such an influ- 
ence derived by hereditary descent may 
have-the same effect in preventing the re- 
inoculation of syphilitic matter, as it is 
well known that acquired syphilis has. 

Whatever may have been the cause of 
the failure of the inoculation, where the 
products of secondary syphilitic affections 
have been artificially introduced into the 
system of those, who were said not pre- 
viously to have had the disease, it is ob- 
vious that one link in the chain of evi- 
dence has hitherto been wanting in those 
cases. 

Jn order to be of any real value in de- 
monstrating the non-inoculability of sec- 
ondary syphilis, it would be necessary to 
show that the patients upon whom the ex- 
periments were made were susceptible of 
primary syphilitic inoculation. If in any 
case it were found that a patient showed 
no syphilitic symptoms after being repeat- 
edly inoculated with the secretions from 
secondary syphilitic affections, and if af- 
terwards the inoculation of the secretion 
from a primary infecting sore gave rise 
in him to an infecting chancre, then we 
might sajf that such an experiment was 
of some value in proving the non-inocu- 
lability of secondary disease. But until 
the susceptibility of a patient's constitu- 
tion to syphilitic infection from any source 
is thus demonstrated, the negative evi- 
dence derived from his not being suscep- 
tible to infection from any particular form 
of disease is of little moment. 

Among those who habitually expose 
themselves to syphilitic infection, it oc- 
curs every now and then that an indi- 
vidual is found who never has had the 
infecting form of the disease ; and the 
question naturally arises — Why has he 
not suffered in the same way as others 
who have been similarly exposed ? The 
answer which would generally be given 
to such a question would probably be, 
that it depended upon some peculiarity 
in the person's constitution. But we are 
bound, if possible, to ascertain and deter- 
mine, as far as may be, what that peculi- 
arity of constitution is. If we say that a 
patient can have syphilis once only dur- 
ing his lifetime as a rule, and if we find 
that a certain number of children have 
hereditary syphilis, does it not appear 
probable that these children, when they 
grow up, would have some kind of immu- 
nity from further infection ; or that, if 
the disease did appear again in them, it 
would be in a greatly modified form ? 

Modern researches in this branch of sci- 
ence bring us back to that which shrewd 
observers, without the advantages which 
we at present possess, had long ago noted. 
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In 1812, Dr. Ferguson came to the con- ; 
elusion that syphilis had become so much j 
mitigated in Portugal, by reason of gene- | 
ral diffusion or other causes, that after ! 
running a mild course it exhausted itself, 
and ceased spontaneously. Dr. Ferguson 
further mentioned that, he had reason to 
believe that at that time, in other coun- 
tries, the disease had become modified in 
a similar way. He mentions that in cer- 
tain German regiments, and in some dis- 
tricts of the Russian empire, the medical 
attendants had found that mercury was 
not necessary for the treatment of sy- 
philis, and that in the patients to whom 
he referred, the disease from being al- 
lowed to run its course probably for ages, 
had become as weak as it was found to be 
in the Portuguese. All adventitious dis- 
eases, says Dr. Ferguson, that are not 
connate, endemic, nor sporadic, appear 
more or less to run this course of exhaust- 
ing themselves while retained upon the 
same ground to which they have been 
transplanted; but let the field be changed, 
and fresh sources of development be pre- 
sented, and they will instantly resume 
their primary powers, and taking a fresh 
departure of violence, repeat the almost 
forgotten inflictions of their original visi- 
tation. The powers which they thus ac- 
quire bear some resemblance to a phenom- 
enon which is everywhere observable in the 
vegetable kingdom. The same species of 
seed may be sown upon the same ground 
until it shall so degenerate in point of 
vigor, as to become almost incapable of 
reproducing itself ; but let it be changed 
to any other kind of soil, though even of 
far inferior quality, and it will immedi- 
ately display new powers of life, and fruc- 
tify and vegetate with its native strength. 

Corresponding with this description ap- 
pears to have been the effect of inoculation 
of the exhausted syphilitic virus of Portu- 
gal into the constitution of the British or 
other strangers. It was in some measure 
new, therefore unfriendly, and seems to 
have had the power of exciting new ac- 
tions of more than ordinary violence. 

The Portuguese, through apathy, and 
at a dreadful price levied on the genera- 
tions that are passed, and never in all 
probability to be redeemed by their de- 
scendants, appear to have gained a great 
exemption from both syphilis and variola; 
but the price is too high for us ever to 
offer up our bodies to be the unresisting 
subjects of disease, the fatal consequences 
of which, though they might go far to ex- 
tinguish one or two ills, would be felt m 
the deterioration of our race to the most 
distant ages. 

The same facts, with regard to the 
modified form in which syphilis appears 
in some of the lower classes of the com- 



munity, have been observed in our own 
country. 

Mr. Rose, formerly surgeon to St. 
George's Hospital, found from experi- 
ments conducted at one time on a large 
scale in one of the regiments of the Guards, 
that he could treat syphilis when it ap- 
peared amongst the common soldiers by 
topical applications alone. It is true, that 
at the time Mr. Rose conducted his ex- 
periments, no clear distinction was drawn 
between those syphilitic affections which, 
if left to themselves, would infect the con- 
stitutions of the patients, and those which 
would not ; and, therefore, a great many 
sores were, no doubt, said to be cured 
without mercury which, under no circum- 
stances, would have been followed by sec- 
ondary symptoms. It is exceedingly 
probable, however, that a certain propor- 
tion of the cases treated by Mr. Rose 
really depended upon the infecting variety 
of the disease ; and as Mr. Rose found 
that he could deal with these cases with- 
out administering mercury, Ave can only 
conclude that the disease he was treating 
had appeared in some modified form, such 
as Dr. Ferguson had noticed in Portugal, 
and such as he states to have existed also 
in Germany and in Russia. As soon as 
Mr. Rose tried his plan of treating syphi- 
lis without mercury amongst the officers 
of the regiment in which his experiments 
had been" made, the plan was found to be 
unsuccessful ; and we have the authority 
of Sir Benjamin Brodie, who witnessed 
these experiments, for stating that, in 
private, Mr. Rose treated syphilis with 
mercury like other medical practitioners ; 
and that in cases where he did not admin- 
ister it, he was continually becoming in- 
volved in difficulties. 

To what, then, is to be attributed this 
comparative immunity to the severer 
forms of acquired syphilis, and the modi- 
fied form in which it has been occasionally 
noticed, not only in Portugal, in Germany, 
in Russia, but also in our own country ? 
The answer to this important question 
arises out of the observations already 
made. That which Dr Ferguson observed 
in his day may be seen at present. A 
person who has had hereditary syphilis in 
his youth will either not contract the in- 
fecting form of syphilis in after life, or 
will have it in a modified form. An ex- 
tensive observation of cases as they occur 
in public hospitals will at once show that 
syphilis, as it presents itself among those 
classes who are likely to have inherited 
the disease, is a different affection from 
that which is observed under other cir- 
cumstances. The same law may be traced 
in the history of individual cases. In- 
stances have come before me where pa- 
tients, the offspring of parents supposed 
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to have been syphilitic, have shown some 
modified syphilitic symptoms for many 
years after they have grown up ; and these 
patients have appeared insusceptible to 
any further infection. But it may be said 
that certain individuals, who have never 
shown any symptoms of either hereditary 
or acquired disease, are also apparently 
not capable of receiving the infecting form 
of syphilis, or, if infected, that they have 
the disease in so mild a form as not to re- 
quire mercurial treatment. The expla- 
nation of the occurrence of even these cases 
is not difficult. An instance lately came 
under my notice, where a woman with 
the remains of what I believed to be a 
syphilitic eruption, had been impregnated 
ten times. Seven of the children had died, 
either from the premature confinement of 
the mother, or within a year or two after 
their birth •, of the remaining children, 
two had eruptions which were treated with 
mercury, and one only never had had any 
symptom of hereditary disease. Shall we 
say, in this exceptional case, that because 
the visible symptoms of any hereditary 
affection were wanting, therefore some- 
thing like the same diathesis was not com- 
municated to her, as to the other children ? 
Or are we quite sure that hereditary syph- 
ilis, like gout and certain other diseases, 
may not pass over some individuals, or 
even a generation (as far as its sensible 
effects are concerned), again to appear in 
some modified form in their descendants? 
It would obviously be wrong, in the case 
of any hereditary disease, to say, because 
the symptoms were absent in an individ- 
ual, or in one generation, that therefore 
the diathesis had ceased ; and we know 
not yet through how many generations the 
latent effects of hereditary syphilis may 
not produce some influence. A man ad- 
vanced in years, whom I knew from seeing 
him in a London hospital, and who had 
formerly had a variety of venereal affec- 
tions, had a grown-up family. One of his 
daughters had an eruption on the skin at 
about seventeen or eighteen years of age, 
which eruption was treated with sarsapa- 
rilla. One of the sons, although he had 
frequently exposed himself to contagion, 
never contracted the infecting form of 
syphilis. This son married, and had a 
family. After a time his wife had an 
eruption on the body which was supposed 
to be syphilitic, and yielded readily to an- 
tis} r philitic remedies. Last of all, the son 
himself had an eruption exactly resem- 
bling that of his wife. This I had an op- 
portunity of seeing, and believe it to have 
been a mild and modified form of heredi- 
tary syphilis, which had then developed 
itself in a visible form for the first time. 
Had this son been one of Mr. Rose's pa- 
tients, he no doubt would have been suc- 
cessfully treated without mercury ; but it 
vol. i. — 14 



would be a grave mistake to suppose that 
syphilis in what has been called a virgin 
constitution can be treated in the same 
way. 

Case. — A young woman had an eruption 
for the first time after the age of puberty. 
This I considered to be syphilitic. The origin 
of the syphilis could, however, in no way be 
traced, until one day I accidentally saw the 
mother ; the eruption on the mother's arm 
and on the daughter's chest are represented 
in Plate VII. figs. 16 and 17. 

Several cases have come before me dur- 
ing the last few years in which symptoms 
to all appearance syphilitic could only be 
explained by hereditary transmission. In 
some of these there was a distinct history 
of syphilis on the father's side. 

Dr. Yiennois, in his thesis presented to 
the Faculty of Medicine in Paris in the 
year 1860, and also in the Archives of 
Medicine for the same year, has collected 
together and given a detailed account of 
some cases in which an infecting syphilitic 
sore, or, more properly speaking, the spe- 
cific adhesive inflammation, followed vac- 
cination. Dr. Viennois has carefully ex- 
cluded those cases in which a fresh set of 
symptoms followed vaccination inpatients 
who had previously had hereditary or ac- 
quired syphilis, and has confined himself 
to cases in which. the primary affections 
could be clearly verified, and their effects 
upon the constitutions of the patients sat- 
isfactorily traced. Dr. Viennois's investi- 
gations led him to the belief that, if the 
lymph from a vaccine vesicle be alone in- 
oculated, the cow-pox alone will be pro- 
duced ; but that if, in addition to this, the 
blood of a person affected with constitu- 
tional syphilis be inoculated at the same 
time, then syphilis may also be communi- 
cated. The cow-pox would then appear 
first, as having a shorter period of incuba- 
tion ; and after a time the S} r philitic tuber- 
cle (or primary specific inflammation) 
Avould make its appearance upon the in- 
oculated part, and would in due course be 
followed by secondar} r symptoms. The 
cases which Dr. Viennois lias collected 
are related with so many circumstantial 
details, that, if correctly reported, they 
cannot fail of themselves to establish the 
fact that the poison of syphilis and that 
of the cow-pox, may be communicated, 
and sometimes have been communicated, 
at the same time. 

During the period of doubt and suspense 
which followed Dr. Viennois's publications, 
two most remarkable circumstances took 
place. One of these was an artificial inocula- 
tion performed at the HAtel Dieu ; and the 
other the transmiss'on of a disease, both by 
artificial inoculation and by natural means, 
to a large number of children, and to several 
adults, at Rivalta in Piedmont. These cir- 



210 



SYPHILIS. 



cumstances have occurred at the exact time 
in the history of syphilitic inoculation best 
calculated to dissipate the doubts which still 
hung over so many minds, and the symptoms 
which they represent will, I believe, if fairly 
interpreted, satisfy every unprejudiced in- 
quirer. The first of these remarkable facts 
occurred in a woman eighteen years of age, 
who was admittted into the Hotel Dieu, un- 
der M. Trousseau. This woman was vacci- 
nated while in the hospital, in the beginning 
of Oetober. The day after the vaccination 
the punctures were prominent, and sur- 
rounded by a slight inflammatory areola, 
with intense itching. Four or live days af- 
terwards there were no longer any traces of 
the inoculation. This excited no surprise at 
the time, as the patient had previously been 
properly vaceinated. The patient left the 
hospital on November 9. In the beginning 
of December two ulcers, covered with thick 
scabs, were seen on the inoculated spots. 
These ulcerations were at first considered to 
be vaccine vesicles abnormally developed, 
with an unusually prolonged period of incu- 
bation. On January 11, 18(52, upwards of 
three months from the date of the vaccina- 
tion, this patient was re-admitted into the 
Hotel Dieu. At this period the ulcerations 
on the arm were still unhealed; the corre- 
sponding armpit was the seat of multiple 
indolent bubo ; and on the body, the arms, 
and the chin, was a syphilitic roseola, con- 
cerning the nature of which no one has hith- 
erto expressed any doubt. The patient re- 
ported that this eruption had existed from 
the middle of December. It was followed by 



pains in the head, and indolent enlargement 
of the post-cervical glands. 

M. Ricord now examines the patient at M. 
Trousseau's invitation, and reports that she 
is the subject of two indnrated ehancres on 
the left arm ; that she has multiple enlarge- 
ment of the glands in the axilla ; and that 
she has specific roseola, typical of constitu- 
tional syphilis. This constitutional affeetion 
he moreover declares to have had its origin, 
its entrance into the patient's system, through 
the ulcerations on the left arm. 

A much more startling series of faets have 
comparatively recently been brought to light 
by a sad tragedy enacted at Rivalta. Here a 
child, named Chiabrera, was vaccinated ; 
from him another child, named Mazone, was 
vaccinated ; with forty-five other children. 
Chiabrera we shall call the first vaccinifer, 
and Mazone the second vaccinifer. 

A disease was conveyed from the first vac- 
cinifer to thirty-nine children ; from the sec- 
ond vaccinifer to seven children. Both vac- 
einifers were very ill, and one died three 
months after vaccination. The first vaccinifer 
eommunicated the disease to his mother ; the 
second to his wet-nurse. Twenty nurses or 
mothers were known to have been similarly 
affected. In three eases the same disease 
was again communicated from the mothers to 
their husbands ; and in three other eases the 
disease was eommunicated toother, previously 
healthy, children. 

The annexed diagram furnishes a view of 
the progress of this terrible malady, previously 
(as would appear) unknown at Rivalta, a 
village containing not more than two thou- 
sand inhabitants : — 



Itrst vaccinifer. 
Communicated the disease to 



2c? vaccinifer. His mother. 
Communicated the disease to 



His wet-nurse. To 7 other children. Thirty-nine other children. 



Communicated the disease to 



Eighteen other mothers or 
nurses. 



Three other children, not 
vaecinated. 



From the eare and attention that have 
been given in England to the subject of 
vaccination, vaccino-syphilitic inoculation 
is extremely rare. I have never wit- 
nessed an example of the kind, but am 
able with Dr. Druitt's permission to re- 
produce the drawing of a ease which he 
saw in Paris. It is represented in Plate 
YI. fig. 15, and shows the results of the 
inoculations and the secondary eruption 
as they existed at the same time. 



A second series of eases of a like horri- 
ble nature to those which occurred at 
Eivalta, is related by Dr. Marone to have 
happened at Lupara. Dr. Marone as- 
cribes the cause of the inoculation to the 
admixture of some blood with the vaccine 
lymph, and this is the explanation which 
is now generally received. 

It has been demonstrated by direct 
experiment that the blood of a syphilitic 
patient (in eertain states of the eonstitu- 
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tion) may be directly inoculated so as to 
produce a primary syphilitic sore. 

On February 6, 1862, Professor Pelizzari 
inoculated Dr. Bargioni with the blood of a 
syphilitic patient, who had not been subjected 
to any specific treatment. 

On the morning of March 3, Dr. Bargioni 
announced to Professor Pelizzari that in the 
centre of the inoculated surface he had no- 
ticed a trifling elevation which produced a 
little itching. Professor Pelizzari examined 
the arm, and found, at the point indicated, a 
small papule, of a roundish form, and of a 
dull-red color. There was then no indura- 
tion at the base of the papule, nor any 
enlargement of the corresponding axillary 
glands. To prevent its being rubbed, it was 
covered with some dry charpie and diachylon. 
Professor Pelizzari examined it daily. On 
the eighth day the papule had augmented to 
the size of a twenty-centime piece. On the 
eleventh day it was covered with a very thin 
adherent scale, resembling silver paper, 
which, upon the two succeeding days, became 
denser and less adherent, and in its central 
part commenced to crack. On the fourteenth 
-day two axillary glands became enlarged to 
the size of nuts, and were movable and in- 
dolent. The papule remained indolent, but 
its sensibility was slightly increased. On 
the 19th, pressure upon the crust caused a 
small amount of seropurulent matter to exude 
from beneath its edges, the pressure giving a 
little pain. The axillary glands had now 
become larger and harder, but continued in- 
dolent. There was no induration apparent 
at the base of the papule. On the 21st the 
scale was transformed into a true crust, 
which had commenced to be detached at its 
edges ; and the part beneath was ulcerating. 
Slight induration now appeared at the base. 
On the 22d the crust was detached, and a 
funnel-shaped ulcer presented itself, with 
elastic and resistent borders, forming an an- 
nular induration. These edges were swollen, 
adherent, and obliquely inclined towards the 
base of the ulcer, which was covered with a 
very small amount of secretion. The pain 
was trifling. Dry charpie only was applied. 
On the 26th the ulcer had extended itself to 
the size of a fifty-centime piece. It secreted 
more, and the surrounding induration was 
considerably increased. Up to April 4, this 
ulcer remained stationary, but at that date 
its base appeared to be granulating. The 
corresponding glands remained swollen, hard, 
and indolent. There appeared at this date 
trifling nocturnal pains in the head, and the 
posterior cervical glands became somewhat 
enlarged. On April 12, there appeared upon 
the surface of the body, particularly upon 
the sides of the, chest, and in the hypochon- 
driac regions, spots of irregular form and of 
rose color, unattended by any inconvenience 
to the patient. The glandular swellings of 
the neck were well marked. This eruption 
extended itself, and became more confluent 
during the succeeding days. No constitu- 
tional disturbance, heat of skin, nor pruritus, 
accompanied this eruption, which went on 



increasing for eight days. On the 20th the 
cervical glands had increased in size and 
were harder. The chancre maintained its 
specific character, and exhibited no tendency 
to cicatrization. On the 22d the color of the 
eruption was decidedly coppery. Small len- 
ticular papules were now perceived to be 
mixed with the erythema. The edges of the 
chancre had begun to granulate. Mercury 
was now commenced. 

[The important subject -of the trans- 
mission of syphilis by heredity, briefly 
referred to above, has attracted the spe- 
cial attention of late observers. It is 
now generally admitted that when both 
parents exhibit active manifestations of 
the disease, the child will prove to be 
what has been termed " intensely" syphi- 
litic ; that when the mother alone is in- 
fected, she will probably transmit the 
disease to her offspring ; and with respect 
to the question of inheritance when the 
father alone is diseased, opinions are di- 
vided. In the latter event the child usu- 
ally escapes, though exceptions are on 
record where diseased children have been 
born to the apparently healthy wives of 
infected husbands. It is proper to note, 
however, in this connection, that the law 
of Colles has never been effectually dis- 
proved. This law rests upon the ascer- 
tained fact that the mothers of syphilitic 
children are never infected at the breast 
by the diseased mouths of their offspring, 
an immunity not exhibited in the case of 
a healthy nurse whose nipples are simi- 
larly exposed. It has been suggested 
that the mother's immunity, in cases of 
this character, is due to a systemic 
modification analogous to that observed 
in the individual protected by vaccinia 
against variola. Respecting the limita- 
tion of the maternal power to transmit 
the disease, it is probable that infection 
occurring subsequent to the seventh month 
of pregnancy, works no harm to the un- 
born fcetus. The doctrine of choc-en-retnur, 
according to which the father may infect 
the ovuin of a sound mother, and the 
latter receive the disease subsequently 
during the development of the embryo, 
has been recently revived by Diday, of 
Lyons, but has failed of acceptance on a 
scientific basis. In connection with this 
subject, it should not be forgotten that, 
even when both progenitors are infected, 
sound children are occasionally, yet ex- 
ceptionally, begotten, and, further, that 
as the parental disorder yields to time 
and treatment, the chances of inheritance 
by a second generation greatly diminish. 

Abortion with intensely syphilitic ova, 
and miscarriage of the similarly infected 
fcetus, is the rule at first. These products 
of conception are usually macerated, the 
epidermis being raised into bulla?, and the 
viscera (especially the liver, lungs, thymus, 
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spleen, and kidneys) as well as the bones, 
are pathologically altered. Parrot, in 
Prance, and Taylor, in America, have 
■well illustrated the interesting subject of 
osseous disease in inherited syphilis. All 
the bones of the skeleton may be involved i 



in these changes, which may be periosteal 
or subperiosteal in their localization, and 
may result either in the formation of 
osteophytes and calcification with perma- 
nent thickening and deformity, or termi- 
nate by suppurative degeneration of the 



Fig. 21. 










Dactylitis syphilitica. 



cellular elements. The degenerative pro- 
cesses occurring at the extremity of the 
long bones, may be followed by epiphyseal 
separation, leading to a form of pseudo- 
paralysis characteristic of the disease. 

The acquired syphilis of infancy differs 
from that of adult years, chiefly in the 
tendency to the formation of mucous 
patches, condylomata, or the moister le- 
sions of the skin upon the delicate integu- 
ment of the child. The living infant who 
inherits the disease, usually exhibits the 
evidence of that fact before the fourth 
month of life, by the occurrence of bullae, 
papules, pustules, and scaly lesions inter- 
mingled or not with fissures and abscesses. 
The child has a weazened, prematurely 
old expression, suffers from coiyza and 
snuffles when mucous patches exist upon 
the Schneiderian membrane ; has a husky 
voice, and either dies from exhaustion or 
survives to display, very rarely, in later 
years, the tardier S3'mptoms of inherited 
lues. 

Hutchinson' has accurately described 
the dental changes in inherited syphilis. 
The permanent central incisors have a 
narrow cutting border, and are peg- 
shaped and notched. Thei*e is frequent 
coexistence of interstitial keratitis from 
the sixth month to the third year, insidi- 
ous in its approach. 

S3'philis of the infant is best treated by 
mercurial inunction, advantage being 
taken of its tender skin. Mercury by the 
stomach is, however, well tolerated, and 
when indicated, the iodide of potassium 



also, both being administered, at times, 
with advantage, through the milk of the 

Fis. 22. 




Fig. 22a. 




1 Illustrations of Clinical Surgery, 
don, 1876, F. hi. pi. xi. 
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mother. It should not be forgotten that 
the secretory lesions of the inherited dis- 
ease are capable of furnishing a conta- 
gious secretion.] 



X. Constitutional Syphilis. 

The symptoms generally known as 
those which constitute secondary syphilis 
usually manifest themselves within the 
third month after the introduction of the 
poison into the patient's system. 

The access of this series of symptoms 
is usually marked by a certain amount of 

i general 'disturbance. The patient feels 
feverish and uncomfortable ; the skin be- 
comes dry, and the tongue perhaps coated. 

i It occasionally, however, happens that 
the secondary or constitutional symptoms 

i show themselves without the patient feel- 

j ing any general inconvenience. 

I Lassitude, weariness, and pain in differ- 
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cnt parts, frequently mark the progress 
of the disease. The skin loses its fresh 
and healthy color, and assumes often a 
sallow hue. 

When the general system is thus affected 
by the syphilitic poison, it is probable 
that the nutrition of every part of the 
body may be thereby influenced. The 
same tendency to the separation of a 
plastic material from the other elements 
of blood may be manifested in any part 
of the body as in the original seat of the 
disease. These effusions are more or less 
organized, and take their characters from 
the structures in which they are formed. 
Thus, in the skin, the papillae become in- 
ordinately developed ; and if several of 
these unite together tubercles are formed. 
On the iris, the lymph effused forms 
fibrous bands, which unite it to adjacent 
parts and prevent its actions. If the peri- 
osteum of a bone be affected, the effused 
material ultimately becomes converted' 
into new bone ; and this process, from the 
unyielding nature of the parts, is attended 
with much pain, experienced chiefly at 
night, which has been supposed to be the 
period of growth. According to the con- 
stitution of the patient, the part affected 
may take on the adhesive,' the suppura- 
tive, or the ulcerative form of inflamma- 
tion ; or any of these may terminate in 
gangrene, molecular or of larger masses. 
Hence a syphilitic affection which com- 
mences as a pimple, may at a subsequent 
period suppurate, or ulcerate, or a portion 
of its surface may be thrown off, as a 
small slough. Different names have been 
given to these different forms of disease ; 
but it is obvious that as long as they are 
liable to pass one into another, no very 
accurate divisions can be made. Again : 
a division has been made with regard to 
the time at which different parts of the 
animal economy are affected. The skin, 
the throat, the eye, and the absorbent 
glands, are those in which the disease 
generally appears in the earlier stages of 
the complaint ; and diseases of these 
parts have been called secondary symp- 
toms : whereas the fibrous and osseous 
tissues and the deeper structures are, as 
a rule, affected later, and affections of 
these parts have been called tertiary symp- 
toms. This distinction will be adopted 
for convenience of description, but it must 
not thence be inferred that there is any 
well-marked natural division ; and, in 
fact, the so-called tertiary symptoms 
sometimes appear before the secondary, 
and the parts belonging to these respec- 
tive classes are constantly found affected 
at the same time. 

SECONDARY SYMPTOMS. 

The specific induration around the in- 
fecting sore has been regarded as the first 



of the secondary affections. This is, how- 
ever, not attended with any of the consti- 
tutional symptoms above referred to. At 
an uncertain date, but generally from four 
to seven weeks from the first appearance 
of this "induration, the syphilitic fever, 
often very slightly marked, will occur ; 
and in a great majority of instances this 
will be followed by an exanthematous 
eruption of the skin, often accompanied 
by sore throat. At the time that this 
occurs, a change may frequently be ob- 
served in the character of the original 
sore ; a fresh effusion of lymph may take 
place in its neighborhood, or the sore it- 
self may ulcerate in a way that it did not 
before. The nature of the sore will now 
become altered — a free secretion of pus 
will often take place from its surface. It 
no longer presents the characters of the 
adhesive inflammation only. It has, in 
fact, become one of the secondary symp- 
toms of the disease. The inguinal glands, 
in like manner', which up to this period 
were indurated and enlarged only, will 
now sometimes show signs of increased 
morbid action. They may become tender 
to the touch. The thickening, originally 
confined to the glands themselves, may 
involve the surrounding cellular tissue ; 
and it not unfrequently happens that an 
abscess will form either in one of the 
glands, or in the surrounding structure. 
These suppurating buboes are to be re- 
garded as a part of the secondary symp- 
toms ; and their occurrence in no way 
invalidates the fact dwelt upon in section 
II., viz., that the sores which produce 
syphilitic infection of the constitution do 
not produce suppurating buboes, except- 
ing from some accidental cause. 



SYPHILITIC ERUPTIONS* 

Roseola, the eruption which generally 
first succeeds the syphilitic fever, is of a 
rose-red color, not raised above the sur- 
face of the skin ; disappearing upon pres- 
sure, and returning as soon as the pressure 
is removed. It appears in more or less 
rounded patches, giving a mottled ap- 
pearance to the skin ; when examined 
closely, each patch appears made up of a 
cluster of papillae, more injected than nat- 
ural. This eruption wiU'sometimes dis- 
appear within a few days. If it persists, 
the papillae forming each patch will gen- 
erally become visibly enlarged, and "the 
color of the eruption will gradually change 
to a copper tint. This color is a common 
characteristic of all syphilitic eruptions 
which remain for any length of time with- 
out suppuration or ulceration. 

The syphilitic eruptions which follow 
this first efflorescence on the skin present a 
variety of appearances. 

Lichen. — The papillae of the skin fre- 
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quently are enlarged separately and scat- 
tered irregularly over the body. They form 
small hard elevations of a copper color, 
which terminate by desquamation or reso- 
lution. The enlarged papillae are some- 
times formed into groups, and then, occa- 
sionally, one much larger than the rest 
appears as a tubercle in the centre. This 
form of eruption has been described sep- 
arately as central tubercle. 

Syphilitic tubercle. — The same tendency, 
which has been traced throughout, to the 
exudation of a fibrinous or plastic mate- 
rial from the diseased blood, manifests it- 
self particularly in this form of disease. 
The effusion takes place by a slow, gradual 
and uninterrupted process, and becomes 
perfectly organized as in the papular 
eruption ; each tubercle appears as a 
small, full, and tense conical eminence, 
covered with a red and shining cuticle 
gradually, like other syphilitic eruptions, 
assuming a copper color. The tubercles 
may be scattered singly over the surface, 
or they may be seen in groups. 

The syphilitic tubercles may assume 
any size from a large pimple to a split pea 
or bean. Their shape is generally round, 
but often they are. irregularly oval. The 
cuticle thrown off from the surface of 
syphilitic tubercles is peculiarly thin, 
white and shining. It resembles small 
broken pieces of silver paper. When syph- 
ilitic tubercles appear on mucous mem- 
branes, they are generally irregular in 
shape, flattened, and but slightly raised 
above the surface. These peculiarities 
depend in a great measure upon the mu- 
cous membrane from which they spring 
being opposed to other parts, and conse- 
quently subject to a certain amount of 
pressure. The tubercular form of erup- 
tion of the skin generally occurs at a later 
period than the other eruptions, accom- 
panied by the adhesive form of inflamma- 
tion. 

Syphilitic lepra commences like the mot- 
tled skin previously described, by the in- 
jection of circular groups of the papillae of 
the skin. These may at first be seen sep- 
arate, but soon the whole circular patch 
becomes equally involved ; an effusion 
takes place into the substance of the skin, 
which causes a small flat elevation, the 
edges of which are sometimes raised 
higher than the centre. A large number 
of these patches, all nearly circular, may 
form on any part of the body. They have, 
like other syphilitic eruptions, more or 
less of a copper color, but this is often 
partially masked by a thin layer of epi- 
thelium, which is thrown off in thin 
white and shining seales. Patches of 
syphilitic, lepra sometimes hear a strong 
resemblance to flattened syphilitic tuber- 
cles. 

Syphilitic psoriasis occurs in the form 



of oval or irregular patches slightly raised 
above the surface. These are generally 
of a brown or copper color, and covered 
with epithelial scales of various degrees 
of thickness. They are not depressed in 
the centre,' and are often traversed by 
eracks which show no tendency to become 
obliterated. This disease is much more 
persistent in its character than syphilitic 
lepra. It is frequently observed on the 
palms of the hands and the soles of the 
feet, but it may occur on any part of the 
body. Patches of syphilitic psoriasis will 
semetimes remain for months without 
undergoing much alteration in appear- 
ance. 

Syphilitic psoriasis is very liable to be 
confounded with ordinary psoriasis. Dr. 
Anderson has enumerated the distinguish- 
ing characters of syphilitic psoriasis under 
the following heads : It is not usually 
very extensive. It generally occurs as a 
Second stage to some other syphilitic 
eruption. Some of the patches may be 
moist, or covered with crusts, or even in 
a state of ulceration. The patches are 
usually small and in the shape of round 
spots, or circles, or segments of circles. 
The eruption is not usually on the elbows 
or knees. It is more on the inner than 
on the outer sides of the limbs. When 
confined to the soles of the feet or palms 
of the hands it is always syphilitic. The 
eruption in its chronic stage usually as- 
sumes a distinctly coppery tint. It often 
itches. It usually commences for the 
first time after twenty years of age. 

The eruptions now described may be 
classed together as resulting from second- 
ary adhesive inflammation ; they are es- 
sentially of the same character,and require 
the same mode of treatment. Not unfre- 
quently they will appear upon the patient 
at the same time, or will follow each other 
at successive periods. The tendency of 
these, as of other syphilitic eruptions, is 
to fade after a time, but to appear again 
and again, unless checked by treatment ; 
after the disease has existed some time, 
they have, however, a greater disposition 
to assume an ulcerative or suppurative 
form, than to recur in their proper adhe- 
sive characters. 

The same mode of treatment has been 
adopted generally for these eruptions, as 
for the primary disease to which they owe 
their origin. 

Mercury, in some form, is the remedy 
that alone can be relied upon. As in the 
primary infecting sore, it may be given 
internally, or may be used in the form of 
ointment rubbed on the skin, or may be 
administered as a mercurial vapor-bath. 

In private practice it may be convenient 
to give mercury internally, on account of 
the little observation which this plan 
attracts, and the apparent ease with 



SECONDARY ERUPTION'S. 



215 



which it is followed. But, even with 
young men in the vigor of health, it will 
rarely happen that mercury can be taken 
sufficiently long in this way to cure the 
disease : at the end of perhaps two or 
three weeks, the digestive organs become 
disturbed by the constant irritation of the 
medicine ; an attack of diarrhoea perhaps 
supervenes, which may be checked for a 
time by opium ; but if the internal ad- 
ministration of the mercury be continued, 
some other form of inconvenience will 
arise ; and practically, the remedy has to 
be given up, in the very great majority of 
cases, before the patient is cured. When 
the eruption occurs under these circum- 
stances at a subsequent period, it presents 
often a more troublesome, and worse form 
of disease than if no mercury had been 
given ; the long-continued irritation of 
the patient's digestive organs has pro- 
duced an effect upon his system, and the 
diseased, as well as the healthy actions, 
of the body are consequently performed 
with enfeebled powers, and a lower type 
of affections are produced. From these 
considerations, the use of mercury inter- 
nally has for many years past been used 
very sparingly in the author's practice. 

The inunction of mercurial ointment is 
a very efficient way of bringing a patient's 
system under the influence of the drug ; 
and the action may in this way be con- 
tinued for the requisite length of time, 
provided the laborious process which it 
entails, and the dirty condition in which 
it leaves the skin, are not objected to. 
In the treatment of cases of eruption on 
the skin, it may, however, cause irritation 
in any of the spots upon which the oint- 
ment is rubbed, and may consequently 
have to be discontinued. 

The mercurial vapor-bath is by far the 
least disagreeable mode of administering 
mercmy ; at the same time that it enables 
the surgeon to regulate the action of the 
medicine with the greatest nicety, it does 
not endanger the patient's powers, nor 
produce irritation in any part of the skin. 
A full description of its mode of application 
will be given in a future section. 

Iodide of potassium has very often been 
used for the papular, tubercular, and 
squamous syphilitic eruptions. From three 
to five grains are generally given in solu- 
tion three times a day. This medicine 
certainly has a great power, in removing 
syphilitic eruptions and other forms of 
secondary and tertiary syphilis ; but it 
does not, according to my experience, 
cure the disease. The symptoms disap- 
pear, the surgeon and the patient often 
congratulate themselves on the result, but 
within a few weeks the eruption appears 
again in the same, or in a somewhat dif- 
ferent form. 

Iodide of mercury is a very favorite 



medicine with many continental surgeons ; 
a grain may be made into a pill and given 
three times a day, and this dose may be 
gradually increased to three grains. 

Mercury given in this form is more easily 
eliminated from the system than when 
given alone, and it also produces a more 
visible and decided effect upon the pa- 
tient's system. 

The bromide of mercury has lately been 
recommended by Dr. P. Smith. It is 
given in the same doses as the iodide. 

Iodide of potassium, or iodide of sodium, 
may be given internally, while the mer- 
cury is administered through the skin. 
j These medicines probably then unite in 
the system, and produce much the same 
! effect as if the iodide of mercur}' were 
I given. This mode of giving the iodide of 
| mercury has,however,the great advantage 
| of saving the digestive organs and the 
liver from any irritation from mercury. 

Sarsaparilla, useful in some forms of 
tertiary syphilis, has very little, if any, 
influence over the eruptions under con- 
sideration. Mr. Bromfield, formerly sur- 
geon to the Lock Hospital, in his practical 
observations, says: "I solemnly declare 
I never saw a single, instance in my life 
where it cured the disorder without the 
assistance of mercury." Mr. Pearson's 
observations led him to the same conclu- 
sion. We are, therefore, led to believe, 
although sarsaparilla is often given, even 
at the present day, for papular, tubercu- 
lar, and scaly eruptions on the skin, that 
these affections, when they appear to 
have been benefited by that medicine, 
have in reality either in their natural 
course undergone a change for the better, 
or have been relieved by other medicines 
given at the same time as the sarsapa- 
rilla. 

• One source, and a very common one, 
observes Mr. Pearson, to which some of 
the mistakes committed upon this subject 
may be traced, is a persuasion that every 
morbid alteration, which arises in an in- 
fected person, is actually tainted with the 
venereal virus, and ought to be ascribed 
to it as its real cause. 

Every experienced surgeon must, how- 
ever, be aware that very little truth or 
reality exists in a representation of this 
kind. The contagious matter and the, 
mineral specific may jointly produce in 
certain habits of body a new series of 
symptoms, which, strictly speaking, are 
not venereal, which cannot be cured by 
mercury, and which sometimes are more 
to be dreaded than the simple and natural 
effects of the venereal virus. Some of 
the most formidable of these appearances 
may be sometimes removed by sarsapa- 
rilla, the venereal virus still remaining in 
the system ; and when the force of that 
poison has been completely subdued by 
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mercury, the same vegetable is also capa- 
ble of freeing the patient from what may 
be ealled the sequelae of a mercurial 
course. 

Pustular syphilitic eruption. — When the 
syphilitic disease was first recognized 
at the end of the fifteenth century, the 
eruptions which it produced were fre- 
quently described as pustular. No very 
accurate description of these so-called 
pustules is, however, given ; and, consid- 
ering the vague nomenclature of the day, 
it may appear doubtful whether these 
were not in reality vesicular eruptions, 
such as were observed in some of the fatal 
cases at Rival ta. Pustular syphilitic 
eruptions do occur, but they are very rare 
in unimpaired constitutions, as the first 
general eruption. 

From constitutional causes, the primary 
disease, which, in its normal course and 
in a healthy constitution, would present 
the characters of the adhesive form of in- 
flammation, ma}' soon after its first appear- 
ance suppurate, become phagedenic, or, 
in a few exceptional cases, it may be ac- 
companied by a suppurating bubo. So 
the secondary form of disease, which, in 
a healthy person, would produce one of the 
eruptions characterized by the adhesive 
form of inflammation, may suppurate, 
ulcerate, or become phagedenic. 

The most common form of pustular 
syphilitic eruption arises from the trans- 
formation of one of the forms of the ad- 
hesive into the suppurative inflammation. 
A papular or tubercular eruption will ap- 
pear in the first instance, and the plastic 
material effused will be completely or- 
ganized ; the patient may then have an 
imperfect or irregular course of mercury, 
or his health may be deteriorated from 
other causes, and the eruption will then 
reappear, and the summit of each spot 
will eontain a material incapable of being 
organized, which will become more or less 
perfectty transformed into pus. 

The proper syphilitic pustular eruptions 
are divided byCazenave' into three kinds, 
which he describes as follows : — 

1. In one form, the pustules (psydrace- 
ous) are either small and narrow, or of a 
large size, elevated, and round. They 
have a hard base, and nre surrounded by 
a eopper-eolored areola. The pustules 
themselves are of a dull reddish hue, and 
are developed in successive crops, pre- 
senting examples of the disease in its 
origin, maturity, and decline. Their 
progress is slow, and the inflammation 
attending them moderate ; in some cases, 
however, it destroys the true skin, and 
leaves behind it a .small, white, eircular 
scar, depressed in the centre, and not 

1 Manual of Diseases of the Skin, by Bur- 
gess. 



larger than a pin's head. These scars, 
which have been erroneously supposed to 
follow papules, because the affection has 
been confounded with a papular eruption, 
are in a great majority of cases the sequels 
of true pustules. This form chiefly occurs 
on the face and forehead, where it bears 
some resemblance to acne rosacea ; but it 
may appear on every part of the surface. 
The pustules dry off, and form a small 
grayish scab, which separates, and may 
leave behind it either a cicatrix, or some 
injection of the skin. The psydraeeous 
pustules rarely terminate in ulceration, 
and then only when several of them have 
become confluent. 

When seated on the limbs, these pus- 
tules present a different appearance. 
They are sometimes of the size of a lentil, 
numerous, but slightly elevated above the 
surface, with a hard base, and contain a 
very small quantity of yellowish-white 
matter, which presents a strong contrast 
to the copper-colored elevation on which 
it rests. They are not followed by ulcers ; 
a thin scab forms on them, which is fol- 
lowed by a sear, or sometimes by a livid 
discoloration, or a small chronie indura- 
tion. 

This form of syphilitic eruption (called 
also lenticular pustular eruption) is the 
most common of all those which assume 
the pustular character, and is the one most 
frequently taken for the papular form ; 
doubtless in consequence of the rapidity 
with which it passes into the purulent 
stage, and the persistence of the indura- 
tion which so early follows, and also on 
account of the peculiar arrangement of the 
eruption, whieh is always spread over a 
large surface in isolated elevations. 

2. Syphilitic impetigo. — This form is 
usually preceded by slight malaise, and 
commences with redness of the affected 
points ; this is followed by small collec- 
tions of purulent matter, forming irregu- 
larly-shaped patches, more or less conflu- 
ent, resting upon surfaces of a eoppery- 
red eolor, which are soon covered by scabs, 
irregular in shape, harder, darker colored, 
and more adherent than those of common 
impetigo. Beneath these scabs are char- 
acteristic ulcerations, whieh are followed 
by sears, varying in extent and shape. 
This is the form called pustulo-crustaceous 
syphilitic eruption. It may affect any 
part of the surfaee, but more frequently 
attacks the face. It sometimes appears 
on several places at the same time, but 
has no tendency to spread to neighboring 
parts. It is always secondar} r . 

3. In the third variety of syphilitic pus- 
tular eruption, the pustules are still larger 
(ecthyma sijphiliticum), and resemble those 
of ecthyma. They are few in number, 
isolated, and chiefly occur on the limbs, 
and especially the legs. They appear at 
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first under the form of a large livid spot, 
about the size of a shilling, or larger. 
The epidermis is now raised over a con- 
siderable portion of the spot, by a grayish, 
seropurulent matter ; the elevation in- 
creases slowly, and is always surrounded 
by a broad copper-colored areola, quite 
different from that of ordinary ecthyma, 
which is of a violet-red. After a few days, 
the pustule breaks, and the contained 
matter concretes in a dark hard scab, 
which gradually becomes thicker, and fis- 
sured at the edges, being of a circular 
shape. All this occurs without any local 
inflammation : there is little heat, and no 
pain ; the scabs are extremely tenacious, 
and may remain for an indefinite time 
without separating. When they do come 
away, we find underneath them deep 
round ulcers, with sharp-cut hard edges, 
of a purple color, whilst the bottom is 
grayish and ill-looking. They have little 
tendency to spread. The scabs now grad- 
ually form again, and are frequently re- 
newed, until, under the use of appropriate 
means, they become thinner, while the 
ulcers get clean and heal, leaving behind 
them circular and lasting cicatrices. 

This is the most common form of the 
syphilitic pustular eruption, aud the one 
which usually occurs in new-born children. 
Here the pustules are broad, superficial, 
flat, of an oval shape, and in great num- 
bers ; the scabs are dark and thick, and 
conceal small ulcers underneath. The 
countenance of the patient presents, at 
the same time, a peculiar appearance, 
which it is difficult to describe ; the skin 
is of an earthy hue ; the child is emaci- 
ated, the face is drawn in and marked, 
like that of an old person, by numerous 
wrinkles, while the whole body exhales a 
most disagreeable odor. 

Treatment of pustular syphilitic eruptions. 
— It will, I believe, be found a universal 
rule in the treatment of both primary and 
secondary syphilis, that mercury will not 
agree with patients during the time that 
active suppuration, on however small a 
scale, is taking place. Other remedies 
have then to be sought ; among these the 
iodide of potassium occupies the first 
place. This remedy may be given alone, 
or in combination with iron or other 
tonics. The usual dose is from three to 
five grains, three times a ; day, in solution. 
This medicine has a marked effect in re- 
moving the symptoms in almost every 
form of secondary syphilis. Practically 
this is a great advantage ; but it certainly 
does not cure the disease in the same way 
as mercury does, when that medicine is 
properly administered and can be conve- 
niently borne. 

Larger doses of the iodide of potassium 
are often given, as much as ten or fifteen 
grains three times a day ; but it is doubt- 



ful whether these doses possess any ad- 
vantage over the smaller ones. 

Guaiacum in the form of decoction was 
supposed, during two centuries, to possess 
antivcnereal properties ; and we are told 
by Mr. Pearson that its reputation was 
supported by well-attested narratives in a 
great number of instances where no mer- 
cury had been employed, or where that 
medicine had done no permanent good, or 
where the patients had suffered injury 
from it instead of finding advantage. 

After a careful investigation of the 
properties, of guaiacum, the following are 
Mr. Pearson's conclusions with regard to 
it: "The decoction commonly excites a 
grateful sensation of warmth in the stom- 
ach ; it gives a sense of dryness to the 
mouth, aud creates thirst; it also increases 
the natural temperature of the skin, and 
renders the pulse more frequent. If the 
patient drink the decoction warm and lie 
in bed, it generally proves moderately su- 
dorific ; and this effect may be heightened 
as much as we please, by employing the 
hot bath, the vapor-bath, antimonials 
combined with opium, or the pulvis ipeca- 
cuanhas compositus. When the decoction 
has been continued during ten or twelve 
days, in the quantity of four pints each 
day, the patient often complains of its 
producing the heartburn, accompanied 
with flatulence ; and he is usually costive 
during the whole course. If the person 
expose himself freely to the air while he 
is taking this medicine, the secretion of 
urine will be augmented, but no sensible 
alteration will take place in the state of 
the skin. 

"When I have exhibited the decoction 
of guaiacum in pains of the bones, as 
they are called, confining the patient at 
the same time to bed, and enjoining a 
diet consisting of fluids only, I have rarely 
seen any beneficial consequences result 
from the use of it, except where it acted 
as a sudorific ; and in this respect I think 
its qualities manifestly inferior to antimony 
or volatile alkali. In several instances, af- 
ter persisting in a course of it during four 
or five weeks, I have not gained any mate- 
rial advantage; and I have remarked, that 
when the dolores osteocopi were not con- 
nected with some morbid alteration of the 
structure of a part, this medicine was of 
little avail. When the strength and 
vigor have been reduced by a successful 
mercurial course, with confinement to 
the house, and where a thickened state 
of the ligaments or of the periosteum 
remains, or where there are foul indolent 
ulcers, these sores will often heal, and the 
enlarged membranes will subside, during 
the administration of this decoction. 

"The decoction of guaiacum will often 
suspend the progress of certain secondary 
symptoms of lues venerea for a short time, 
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such as ulcers of the tonsils, venereal erup- | 
tions, and even nodes ; but I never saw I 
one single instance in which the powers I 
of this medicine eradicated the venereal 
virus. It has been recommended by 
many people to combine guaiacum with 
mercury, with the intention of improving 
the specific powers, and of counteracting 
the injurious effects of that mineral ; the 
advantages to be derived from this com- 
pound mode of treatment are by no means 
well established, for guaiacum is certainly 
no antidote to syphilis." 

Mr. Pearson's opinion with regard to 
the virtues of sarsaparilla, founded as it 
was upon a very large experience and a 
great number of experiments, is perhaps 
as valuable and correct as can be obtained. 
"While I reject it," says he, "as a spe- 
cific, I would by no means disparage it as 
a medicine possessing no valuable quali- 
ties. In those cases where the malignant 
powers of the virus have proved materially 
prejudicial to the health, so that the pa- 
tient cannot enter upon the use of mercury 
with propriety, the decoction and powder 
of sarsaparilla will often retard the de- 
structive agency of the venereal poison, 
and repair the breaches made in the con- 
stitution; it may be sometimes given with 
advantage during a course of mercurial 
frictions, when it does not occasion a de- 
termination to the bowels ; and it will 
almost invariably remove manj' of the most 
troublesome sequela? of a course of mer- 
cury." 

jSTor are the salutary properties of the 
sarsaparilla-root useful in those diseases 
only that are either immediately or re- 
motely connected with syphilis ; its bene- 
ficial effects are often demonstrated in the 
treatment of foul, inti-actable, spreading 
sores in more than one form of scrofula. 

In all diseases characterized by want of 
power, bark may be advantageously em- 
ployed ; and it may often be most benefi- 
cially used in cases of syphilitic eruption, 
where, either from some constitutional 
peculiarity, or from the long continuance 
of the disease, or from the debilitating 
effects of the remedies employed, a want 
of power is manifested in a patient's sys- 
tem. It may conveniently be given during 
a mercurial course, or after the mercury 
has been discontinued. The beneficial 
effects of bark are, however, most mani- 
fest in cases where destructive ulceration 
or sloughing occurs. 

Opium is, next to mercury and the 
iodide of potassium, perhaps the most use- 
ful remedy in the treatment of venereal 
diseases ; and with regard to it Mr. Pear- 
son's opinion may again be taken. He 
saj r s : "An experience of nearly twenty 
years has taught me, that when it is com- 
bined with mercury, the proper efficacy 
of the latter is not in any measure in- 



creased •, that it would not be safe to rely 
upon a smaller quantity of the mineral 
specific, nor to contract the mercurial 
course within a shorter limit, than where 
no opium has been employed. 

"This representation will not, I pre- 
sume, admit of controversy ; yet we fre- 
quently hear people expressing themselves 
upon this head, as if opium manifested 
some peculiar qualities in venereal com- 
plaints, of a distinct nature from its well- 
known narcotic properties, and thus 
afforded an important aid to mercury in 
the removal of lues venerea. Perhaps it 
may not be unuseful to disentangle this 
subject from the perplexity in which such 
indefinite language necessarily involves it. 
"Opium, when given in conjunction with 
mercury, by diminishing the sensibility 
of the stomach and bowels, prevents many 
of those inconveniences which this min- 
eral is apt to excite in the prima? vise ; and 
thus its admission into the general system 
is facilitated. Mercury will likewise often 
produce a morbid irri ta'biiity, accompanied 
with restlessness and insomnolescence ; 
and it sometimes renders venereal sores 
painful and disposed to spread. These 
accidental evils, not necessarily connected 
with venereal disease, may be commonly 
alleviated, and often entirely removed, by 
a judicious administration of opium; and 
the patient will consequently be enabled 
to persist in using the mineral specific. 
It must, however, be perfectly obvious, 
that opium, in conferring this sort of re- 
lief, communicates no additional virtues to 
mercury ; and that, in reality, it assists 
the constitution of the patient, not the 
operation of the medicine with which it is 
combined. 

"The salutary effects of mercury as an 
antidote may be diminished, or lost, by 
the supervention of vomiting, dysentery, 
etc. Opium will often correct these mor- 
bid appearances, and so will spices, wine, 
an appropriate diet, etc. ; yet it would be 
a strange use of words to urge, wherever 
these articles of food wei-e beneficial to a 
venereal patient, that they concurred in 
augmenting the medicinal virtues of mer- 
cury. It may be supposed that the ma- 
jority of medical men would understand 
by the terms ' to assist a medicine in cur- 
ing a contagious disease,' that the drug 
conjoined with the specific actually in- 
creased its medicinal efficacy ; whereas, in 
the instances before us, it is the human 
body only which has been aided to resist 
the operation of certain noxious powers, 
which would render a perseverance in the 
antidote prejudicial or impossible. 

"The soothing qualities of this admir- 
able medicine can scarcely be estimated 
too highly ; yet we must beware of ascrib- 
ing effects to them which have no exist- 
ence ; since a confidence in the antivene- 
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real virtues of opium would be a source 
of greater mischief than its most valuable 
properties would be able to compensate. " 



SECONDARY SYPHILITIC VESICULAR 
ERUPTIONS. 

From some peculiarity in the patient's 
constitution, or from some want of power 
in carrying out the natural processes of 
the disease, the syphilitic eruption may be 
accompanied by an effusion of serum only. 
The diseases thus produced have received 
a variety of names, according as they have 
resembled other diseases of the skin. Thus 
we have described syphilitic herpes, syph- 
ilitic eczema, the varicelloid syphilitic erup- 
tion, the impetiginous syphilitic eczema. 

When the effusion of serum beneath the 
cuticle is larger, bullae are formed instead 
of vesicles, and then the disease is de- 
scribed as syphilitic pemphigus. These all 
are only accidental modifications, and do 
not belong to the essential nature of the 
syphilitic disease. They may pass one 
into another, and be preceded or followed 
by other forms of eruption. They do not, 
consequently, require any separate and 
distinct mode of treatment. 



SECONDARY SYPHILITIC ULCERATIONS. 

About the period when a patient's con- 
stitution gives evidence of being affected 
with the syphilitic poison, the original pri- 
mary chancre will often ulcerate in a way 
that it had not done before ; at this period 
also, as the consequence of that ulceration, 
the corresponding lymphatic glands will 
become affected, and sometimes suppurate, 
as has already been explained. These 
ulcerations must be regarded as altogether 
of a secondary nature, and they are fre- 
quently healed with much difficulty. The 
secondary inflammation of the skin may, 
in like manner, in any situation terminate 
in ulceration ; but this ulceration is gen- 
erally not attended with suppuration of 
the corresponding lymphatic* glands. The 
absorbent glands, which receive the lym- 
phatics from the ulcers now under consid- 
eration, become often enlarged, especially 
at the back part of the neck ; but they do 
not, as a rule, suppurate. 

Large portions of the skin are often de- 
stroyed by these secondary ulcerations ; 
and if they occur upon the face, they leave 
great disfigurement. 

No remedy is so efficacious for these sec- 
ondary ulcerations as the calomel vapor- 
bath. It generally happens, on account 
of the rapid progress of the ulceratiou in 
these cases, that it is advantageous to 
bring a patient's system rapidly under 
the influence of mercury ; and then the 



general calomel-bath should be used every 
night, taking care to have the parts ulce- 
rated as much exposed to the vapor of 
calomel as possible. But in cases where 
a general mercurial affection of the sys- 
tem is not desirable, a local fumigation 
will answer the purpose. Different plans 
are adopted for the local calomel fumiga- 
tion ; the only essential condition is, that 
the volatilized calomel should come in 
contact with the ulcerated surface, which 
it then covers in a state of most minute 
subdivision. 

The ordinary fumigating-lamp, used 
without water, answers the purpose of 
local fumigation extremely well. Five or 
ten grains of calomel may be volatilized, 
and the ulcerated part should then be 
held directly over the lamp. The vapor 
of calomel ascends perpendicularly, and 
is deposited upon the first surface with 
which it comes in contact. 

There is a form of ulceration in the 
skin of patients affected with secondary 
syphilis which does not depend upon the 
direct influence of the syphilitic poison, 
but which is extremely liable to be mis- 
taken for those that do. The ulcerations 
now referred to generally occur where 
some portion of bone about the skull has 
become affected, and where, either by di- 
rect irritation or by reflex action, the 
nerves going from the brain, or spinal 
cord, are kept in a chronic and persistent 
state of morbid irritability. 

Case. — Mr. , a tradesman in the city, 

came under my observation on March 3, 1S59. 
He gave no distinct history of any primary 
syphilitic affection, but a well-marked and 
accurately-defined induration existed at the 
upper part of the root of the penis. 

Eight years previously, an ulcer made its 
appearance on the forehead, immediately 
over the left eye. This spread rapidly in 
every direction ; abont the same time the 
skin over the right elbow began to ulcerate. 
This ulceration extended upwards and down- 
wards, and involved the skin of the whole 
arm. The ulceration on the forehead healed, 
but that on the arm had never entirely done 
so. Three years after the commencement of 
this ulceration, he had a severe convulsive 
fit ; he was not insensible, but there was vio- 
lent contraction of the muscles of the jaw and 
back. During the continuance of the spasm 
no food could be administered. The muscles 
of tbe face were likewise affected. 

In the year 1857 it became evident that 
the bones of the skull were extensively dis- 
eased. He was now one day suddenly seized 
with violent spasmodic contractions of the 
right side of the face, which lasted half an 
hour, without loss of consciousness. Four 
months later a second attack followed, of a 
more severe character. This lasted six hours 
and a half, was accompanied by partial pa- 
ralysis of the right side of the body, and 
tremor of the limbs. Subsequently to this. 
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several milder attacks occurred, and increased 
in frequency. He always had a warning of 
these attacks. His face became flushed, there 
was a difficulty of articulation, and tremor of 
the muscles on the right side of the face. 

This patient underwent a great variety of 
treatment by different medical men, and was, 
for a considerable period, an out-patient at St. 
Bartholomew's Hospital. On September 13, 
1859, he was admitted into the Lock Hos- 
pital ; an ulcer still at that time existed on 
the outer side of the right forearm. The 
cicatrized skin, from the shoulder to the 
wrist, firmly bound down the parts beneath, 
and the arm was, in consequence, very much 
reduced in size. There was no motion either 
in the elbow or wrist joints. The hand was 
greatly swollen andoedematous. The frontal 
and parietal bones were in several places de- 
nuded. Extensive portions of their outer 
tables were either carious or necrosed. 

All ordinary remedies having been pre- 
viously exhausted, this patient was placed 
under the influence of chloroform, on October 
25, and the trephine applied in several places 
over the right parietal bone. In the part 
apparently the most diseased, the whole 
thickness of the skull was removed, to the 
extent of one crown of the trephine. In 
other places, the outer and middle tables only 
were taken away. The exposed dura-mater, 
where the whole thickness of the skull had 
been removed, bled freely, and did not ap- 
pear to be covered by any deposit. The sur- 
face of bone which lay in contact with it was 
slightly eroded, and was also perforated by 
numerous very minute holes. 

October 26. Had slept well during the 
night. 

November 5. Had two fits last night similar 
to those he had had previous to the operation. 
They were reported by the house-surgeon as 
"of an epileptic character, accompanied by 
loss of voluntary power." 

November 12. General health improved. 
Healthy granulations from the scalp. The 
ulcer on the arm showed a disposition to 
heal. 

November 27. Had a slight fit which lasted 
about a quarter of an hour. During this 
time he was quite conscious, but the lower 
jaw was fixed, and the muscles of the face 
were slightly convulsed. From this time un- 
til he left the hospital, on December 23, there 
was no recurrence of the fits. The wounds 
in the scalp assumed a healthy aspect, al- 
though there were still some small portions 
of bone which remained uncovered. The 
wound in the arm became reduced to the size 
of a fourpenny piece, and ultimately healed. 

SECONDARY SYPHILITIC DISEASE OF 
MUCOUS MEMBRANES. 

When a portion of mucous membrane 
becomes exposed for any length of time 
on the surface of the body, it gradually 
assumes the characters of skin, and be- 
comes covered by cuticle. Secondary 
syphilitic eruptions here present the same 



characters as upon the true skin ; but in 
the mucous membrane itself the appear- 
ances of these eruptions are necessarily 
modified. These membranes are little 
prone to the adhesive form of inflamma- 
tion ; and although they may be affected at 
the same time and from the same cause as 
the skin, yet the peculiar characteristics 
of the adhesive inflammation will not in 
them be generally fully developed. In 
those situations, however, where the mu- 
cous membrane joins the skin, and espe- 
cially when from exposure and irritation 
it has become thickened and assumed the 
nature of skin, the different forms of 
syphilitic eruption will be well marked. 

Every form of syphilitic affection of 
the skin has its counterpart on the mu- 
cous membranes ; but the appearances 
will be modified by the comparative thin- 
ness of the structure, by the absence of 
cuticle, and by the little disposition these 
parts have to take on the adhesive inflam- 
mation. There are some of these which 
require a particular notice. 

Mucous tubercles correspond to tubercles 
upon the skin. They have generally a 
more extended base, with a flat surface, 
or the edges raised above the centre. Al- 
though dependent in their origin upon the 
adhesive form of inflammation, yet they 
soon suppurate, and so far lose their origi- 
nal character. Mucous tubercles are 
much more easily influenced by local 
treatment than tubercles on the skin. 
A solution of bichloride of mercury, one 
or two grains to the ounce, or some mer- 
curial ointment, or calomel powder, are 
very effective applications. The mucous 
tubercles affect the inside of the cheeks, 
the arches of the palate, the lips, the 
parts of generation, and the rectum. In 
the latter situation they are very likely to 
be mistaken for warts, from which, how- 
ever, they ought carefully to be distin- 
guished. Both may be communicated by 
impure contact-; but the mucous tubercle 
is a secondary syphilitic affection, requir- 
ing constitutional treatment ; the wart is 
a local disease, requiring only local appli- 
cations. (See Fig. 23, p. 22 i.) 

Deep ulcer of the tonsils commences in 
general without producing pain or other 
inconvenience. The mucous membrane 
is of a livid red color, and passes rapidly 
into a state of ulceration. The ulceration 
spreads, extending in every direction 
alike, and often produces a deep circular 
ulcer with sharp edges. It has often a 
yellowish base ; but this varies according 
to the nature of the secretion which ad- 
heres to it. This ulcer has been supposed 
to be particularly influen ced by the bichlo- 
ride of mercury, given internally ; an 
eighth of a grain may be given, in decoc- 
tion or tincture of bark,'' three times a 
day. 
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The mucous membrane of the pharynx 
and larynx is liable to be affected in sec- 
ondary syphilitic disease, the former prob- 
ably more frequently than the latter ; but 
on account of the importance of the parts 
concerned, the latter has been described 



separately under the name of syphilitic 
laryngitis. This disease is sometimes ac- 
companied by a fixed pain on a level with 
the thyroid cartilage, and there is occa- 
sionally evident swelling externally ; the 
voice, breathing, and deglutition may all 




Condylomatous vegetations about the vulva. (From Bumstead, after Jullien.)] 



be more or less interfered with. There 
is generally a hacking cough with at- 
tempts to expectorate, and some puriform 
matter streaked with blood is occasionally 
expelled. 

If the disease continues, it is some- 
times accompanied by emaciation, night- 
sweats, and dangerous exhaustion of the 
patient's system. Portions of the hyoid 
bone, or of the thyroid or cricoid carti- 
lages, may be destined by this disease, 
and pieces of those cartilages have been 
known, when disengaged, to pass down 
the bronchi into the lungs. 

Syphilitic iritis will be considered under 
the head of Diseases of the Eye. 

[The symptoms of the psychoses of the 
fever of secondary syphilis are analogous 
to those produced by alcohol, narcotics, 
and essential fevers, and at times require 
mechanical restraint of the patient, espe- 
cially if inunction be employed therapeuti- 
cally. 1 According to the best accepted 
nomenclature, syphilitic eruptions upon 
the skin are designated and classified 
as macular, papular, pustular, pigmen- 
tary, vesicular, squamous, and tubercular 
syphilides. Thus such terms as "syphi- 
litic lichen" and "syphilitic eczema" are 
properly excluded from the category. 
Viewed as a whole, their general charac- 
teristics are important in a diagnostic point 
of view. Thus the}'' are usually polymor- 

1 Kiernan. Chicago Journal of Nervous and 
Mental Diseases, July, 1880, p. 449. 



phic ; symmetrical in their earlier, and 
asymmetrical in their later manifesta- 
tions ; unaccompanied by subjective sen- 
sations, as a rule ; circular or partially 
circular in outline ; and resemble in color 
the tint which Swediaur compared to that 
of raw ham. The type of the cutaneous 
exanthem is clearly to be recognized in 
the papule, developed or not from the 
macular syphilide, scaling at apex or base, 
pushing upward before it a thinned or ex- 
foliating epidermis as in the palm or sole, 
enlarging by plastic processes into the tu- 
bercle or cutaneous gumma, developing 
pustule or subsequent ulcer at its apex, or 
finally itself degenerating into the char- 
acteristic syphilitic exulceration, of rela- 
tively rapid progress, sloughy floor, clean- 
cut edges, and foul secretion. Permanent 
relics of this last-named destructive pro- 
cess are the smooth, circular, slightly- 
depressed, and delicate cicatrices, usually 
non-attached, whose pigment clears at the 
centre, leaving purplish, light-chocolate, 
or dark-brown peripheral circles. The 
rare and very exceptional forms of vesicu- 
lar syphilides might well be omitted al- 
together from the list, depending as they 
do wholly either upon causes operating 
externally, or upon the irritant effect of* 
medicines swallowed for the relief of the 
disease. 
Keyes 1 has well drawn the diagnos- 



1 The Venereal Diseases, etc. New York, 
1880, p. 149. 
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tie differences between the papular syph- 
ilide and the lesions in Lichen planus. 
The color of each eruption is similar, but, 
in the last named, the papules are solid, 
differ in size, tend to form patches, occur 
in lines rather than circles, and are ura- 
bilieated. The palms and soles are here 
also much more apt to be exempt ; and 
there is no history of sj'philis, nor coinci- 
dent adenopathy. We have seen one of 
the rare forms of the quinine exanthem 
assume the lichenoid type, and take on 
the suspicious hue of the lenticular syphi-. 
lide. A few hours' dela}' will, in such 
cases, make the diagnosis clear. 

The pigmentary syphilide is a dirty- 
brown to black irregular mottling of the 
surface, usually of the neck and should- 
ers of blonde women, unaccompanied by 
subjective sensation, and produced by pig- 
mentation, at first involving the macular 
lesion, and subsequently the peripheral 
integument. It occurs during the first 
year after infection, and is usually the re- 
sult of uncleanliness. 

The importance of recognizing the 
characters of the palmar and plantar 
syphilide can scarcely be overestimated. 
In one form, split-pea-sized, clean-cut cir- 
cles appear, exhibiting, centrally, a deli- 
cate, newly-formed epithelium, and walled 
in by a whitish, slightly-undermined, and 
dense stratum corneum. In another form, 
usually later of appearance, yellowish or 
livid patches are visible in the palms and 
soles, which extend and deepen, giving 
origin to fissures which ma} r terminate by 
ulcerative processes. 

Besides the lesions of mucous mem- 
branes named by the author, should be 
mentioned scaly patches and gummata. 
The former are chiefly visible in the buc- 
cal membranes, and are flat, bluish and 
whitish, irregular epidermal accumula- 
tions, bleeding when roughly handled, and 
to be distinguished from the less sensitive 
ichthyosis linyuce. Gummata, found chiefly 
in the later periods of syphilis, usually 
degenerate into deep, serpiginous ulcers, 
of slow or rapid course, occasionally very 
destructive, and involving irreparable loss 
of tissue and constitutional cachexia. 

The treatment of integumentary lesions 
of secondary syphilis, including those of 
the mucous surfaces, is practically the 
treatment of the constitutional disease. 
But little reliance is placed to-day upon 
the several vegetable remedies named by 
the author. Mercury by the mouth, or 
applied externally by inunction or fumi- 
. gation, or injected subeutaneousry, ac- 
complishes the best results. For the pur- 
pose of inunction, the oleate of mercury, 
in the strength of the five, ten, or twenty 
per cent, preparation has become more 
popular than the officinal ointments, 
which, though cheaper, are less cleanly. 



In the strength last named there is produ- 
ced occasionally mild erythema, or slight 
pustulation of the surface. The five per 
cent, preparation answers well as a topical 

[Fig. 24. 
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Gummata of head and face (Bumstead, from Jullien.)] 

application to several of the cutaneous le- 
sions. Bamberger's solution of the albu- 
minate of mercury is preferable when the 
metal is injected subcutaneously (e. g., in 
hospital patients, completely under the 
supervision of the surgeon j, as by this 
method there is less irritation of the skin 
at the site of the puncture. In the thick- 
ened and indurated forms of palmar and 
plantar disease it is advantageous to dip 
the affected surfaces for a short time in 
water that is sufficiently hot to slightly 
macerate the epidermis, which can be 
subsequently medicated by appropriate 
unguents containing mercury, either in 
the form of the bichloride, the red oxide, 
the nitrate, or even the oleate. The use of 
the nitrate of silver, or solutions of corro- 
sive sublimate, is often indispensable iu 
the local treatment of the lesions of the 
mucous membranes.] 

XI. Tertiary Syphilis. 

In tertiary syphilis there is the same 
tendency to the effusion of a plastic ma- 
terial from the blood tbat we have traced 
throughout. Indolent nodules are formed 
in the skin, which very slowly desqua- 
mate, or ulcerate, or become phagedenic. 
In the cellular tissue circular deposits are 
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formed, which after a considerable time 
become softened down. The skin over 
them breaks, and a ragged ulcer is left, 
with overhanging edges, the cellular tis- 
sue having been destroyed to a greater ex- 
tent than the skin. 

In the substance of the heart, in the 
liver and other internal organs, even in 
the structure of nerves, the same deposit 
may sometimes be found. These forma- 
tions occur in irregular masses, often of a 
more or less circular form, and may re- 
main probably without undergoing any 
material change for a very considerable 
period. There is little doubt but that, 
under appropriate treatment, they may 
be entirely re-absorbed. These tubercles 
must be distinguished from the results of 
ordinary secondary inflammation, such as 
occur after surgical injuries and opera- 
tions. But, I believe that patients labor- 
ing under syphilis, even in its tertiary 
forms, are more liable to secondary depo- 
sits after surgical operations than others. 

Tertiary syphilis, in one form or an- 
other, may probably affect every structure 
of the body ; but the diseases thus pro- 
duced so much resemble those that arise 
from other causes, that from the morbid 
changes alone, independently of the his- 
tory of the case, it would often be impos- 
sible to recognize their true nature. A 
general description of some of the most 
important tertiary syphilitic affections 
will now be given. 

Diseases of the skin and mucous mem- 
branes. — These consist mainly of ulcera- 
tions of a peculiarly unhealthy and per- 
sistent character, attacking various parts 
of the body, but chiefly portions of the 
face r nails, ears, and mucous membranes 
of the various openings of the body. In 
many instances no secondary affection of 
the part involved has preceded these ul- 
cerations ; whilst in others, and especially 
in those which are found on the face, the 
disease seems to consist of an extension 
of ulceration from a previously existing 
secondary sore. The parts of the face 
usually attacked are the nose and lips. A 
tubercular nodule is commonly first no- 
ticed. This becomes a hardened copper- 
colored mass, varying in diameter from 
the eighth of an inch and upwards. It 
often remains for man} r months without 
undergoing any material change, and then 
perhaps in some temporary depression of 
health it will break out suddenly into an 
open sore, and extend itself by rapid ul- 
ceration ; or the ulceration may be more 
slow and gradual, eating, perhaps, through 
the cartilages of the nose, and reaching 
to its inner cavities, with more or less 
destruction of the sense of smell, and a 
decided change of voice. Occasionally, 
the ulceration begins from within, and 
extends outwards, producing similar de- 



struction of parts. If the ulcerative 
action should not be arrested, it may pro- 
gress to the deeper structures, attacking 
the bones of the nose and all the parts in 
its neighborhood, and completely destroy- 
ing the sense of smell. 

The disease of the lips commonly be- 
gins with a few cracks in either lip,which, 
like the preceding, may remain for weeks 
or months, and then ulcerate extensively. 

Onychia. — The parts about the nails 
are liable to similar ulcerations. That 
most generally observed is an ulceration 
of the root of the nail, of an obstinate 
and unhealthy nature, of a dark, almost 
black color, and surrounded by a deep 
copper-red margin. It is a form of onychia 
extremely difficult to eradicate, as the ul- 
ceration is very apt to return. It occurs 
either on the fingers or toes, though most 
commonly on the former. Ulcerations also 
frequently occur between the toes, and 
are characterized by a very offensive dis- 
charge. The best treatment for syphilitic 
onychia is to scrape the nail quite thin ; 
rub it with nitrate of silver, and wait un- 
til it separates. At the same time a lo- 
tion of nitrate of silver should be applied 
constantly, by which the extremity of the 
finger or toe becomes black, hardened, 
and a little sensitive. Sometimes the nail 
can be easily separated in this way. If 
not, it must be enucleated, and it is the 
shortest course to remove the fold from 
which the nail springs, or destroy it by 
caustic ; otherwise there is sure to be a 
reproduction of it. Lotions of liquor 
sodae ehlorinatse are very useful, followed 
by red oxide of mercury ointment, or by 
the application of a solution of nitrate of 
silver. It is essential, in most cases, that 
the patient should take mercury ; and lo- 
cal calomel fumigation has been found 
useful. When the nutrition of the skin 
is affected, the bulbs of the hairs are in- 
volved. The hair, being imperfectly 
nourished, becomes cracked, dry, and 
split at its extremities. It often breaks off 
short at the roots, and comes away in con- 
siderable quantities in the comb. AVhen 
the bulbs are much diseased, the hair is 
not reproduced, and partial or even en- 
tire baldness is the result. This has 
been called alopecia. It may affect the 
beard, the eyebrows, and eyelashes. A 
case is recorded by "Vidal where it was 
complete, causing total loss of hair over 
the whole body. 

The mucous membranes most liable to 
attacks of tertiary syphilitic ulceration 
are those covering the tongue, gums, rec- 
tum, vagina, and os xiteri. There is 
nothing remarkable about the two former, 
except that, as the parts are more freely 
supplied with blood, the action is apt to 
be more energetic and rapid than in other 
cases. Accordingly ulcei-ations of the 
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tongue are often seen of large size, even 
soon after it has become affected. 

When the gums are diseased, the teeth 
frequently become involved and lost. 

Diseases of the teeth. — The following re- 
markable and' highly interesting case is 
taken from Dr. Marston's most valuable 
paper in the forty-fifth volume of the 
Medico-Chirurgical Transactions : — 

Gr. D. C, aged twenty-eight. Upon April 
23, 1856, this man had connection. Upon 
May 18 following he was admitted into hos- 
pital with a glandular swelling in each 
groin. He discovered afterwards that two 
soldiers had caught a venereal affection from 
the same woman. There were many glands 
affected in both groins, and one upon the 
left side inflamed and threatened suppura- 
tion, and was opened by caustic potash. 
Subsequently an abscess appeared in the 
right groin, and was similarly treated. No 
sore of any kind existed on the penis, nor was 
there any urethral discharge, or cicatrix, or 
mark on the penis. Six weeks afterwards he 
suffered from a red rash over the whole body, 
and the skin came off in scales. This exan- 
them was followed by the appearance of nu- 
merous pustules, and iritis of the right eye. 
For these symptoms he was treated by mer- 
curials for a fortnight, but his mouth was 
not affected. He subsequently took large 
quantities of iodides in the decoct, sarsse 
comp. At the end of two months he was 
discharged cured (?). About seven or ten 
days afterwards he was re-admitted with 
"rheumatism in all his bones," particularly 
the legs. The rheumatism prevented him 
sleeping at night. After about four months' 
further treatment he was discharged cured, 
but he has never enjoyed the health he had 
before these attacks. 

In the beginning of 1858 his teeth began 
to decay in the most curious manner. A 
dark spot would first appear upon the front 
aspect of the enamel, close to the gum. The 
lateral incisors of the upper jaw were first 
affected, and disease of the remaining front 
teeth speedily followed. This discolored spot 
became the seat of caries, and a minute cir- 
cular hole resulted, situated in the middle 
line of the tooth, bordering upon the gum. 
The disease in each tooth gradually advanced 
from before backwards, extending laterally 
at the same time, and making its way in a 
very definite manner, until the. line of caries 
passed through the tooth, and severed it at 
its junction with the fang. He has lost the 
upper teeth in this way. The two central 
incisors, however, are not quite destroyed ; 
the disease in these has nearly severed the 
crown from the fang. The lower teeth have 
commenced to be affected in a similar manner. 
A line of caries has appeared upon the in- 
cisor and canine teeth, exactly at the junc- 
tion of the crown and fang, and threatens 
their destruction. 

Dr. Marston informs me that he has 
seen this very peculiar disease of the teeth 



follow the same course in two other eases. 
He directs attention to an interesting 
paper, read June 25, 1862, by Dr. Eoberts° 
of Manchester, upon two cases of double 
facial paralysis, apparently due to syphi- 
litic disease, wherein there was a curious 
destruction of the teeth ; and he refers to 
a similar case by the late Dr. Todd, in his 
volume of Clinical J..ectures upon Nervous 
Diseases. 

Diseases of periosteum, bones, and joints. 
— Perhaps the most important of all these 
tertiary affections are those which attack 
the bones and their coverings. 

They may be included under the heads 
of periostitis, acute and chronic ; nodes 
and exostoses ; inflammation of bone ; 
caries and necrosis. 

Acute periostitis is a rather rare result 
of syphilis ; but when it occurs, it is apt 
to be extensive and destructive. Chronic 
periostitis is very common. It is attended 
with great pain at night, and aching at 
every change of temperature or weather. 

[Fig. 25. 




Osseous Dactylitis (from Bumstead, after Bergh).] 

The interior as well as the surface of 
bones may be affected. The cancellous 
structure becomes thickened, condensed, 
and often much harder than natural. 
Fixed and long-continued pain in the 
bone, without much tenderness of its sur- 
face, may characterize this condition. 
The pain appears to rise from the pres- 
sure produced by the increased formation 
of bone, and is relieved, often perma- 
nently, by making an opening through 
the crust of the bone with a trephine. No 
fluid is found in the interior of the bone 
on these occasions. 
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Caries and necrosis of bone occur as | 
tertiary forms of syphilis in the same parts 
as from other causes ; the former in the 
cancellous structure, and the latter in the 
shafts of long hones or the dense parts of 
others. Necrosis is generally the result 
of acute periostitis. Caries is almost al- 
ways produced by an extension of ulcer- 
ative action from soft parts to the bones. 
Thus the bones of the ear are often af- 
fected by ulceration of the cartilage or 
lining membrane of the meatus ; the bones 
of the palate, from ulceration of the mu- 
cous membrane lining it ; the bones of 
joints, from ulceration of the surrounding 
soft structures. It is very rare for caries 
to begin as a primary disease, at least in 
tertiary syphilis. During this ulceration 
of bone, serious destruction may take 
place. Joints may be disintegrated, the 
organs of hearing lost, and the bones of 
the nose or palate destroyed. The bones 
of the skull are usually affected in their 
outer and middle tables only. The diploe 
becomes filled with bony matter, and then 
ulcerates or dies. Sometimes, although 
rarely, the inner table is affected to a 
greater extent than the outer or middle. 
Effusion may then take place between the 
bone and dura mater, and the disease may 
extend by continuity of action to the brain. 
The brain may then become affected with 
red softening, and a part of it be ultimately 
softened down to the consistence of crea m. 
In these cases it is the surface of the brain 
which is primarily affected ; but in those 
cases where the brain has been supposed 
to be affected independently of the bones, 
some of the central portions, such as the 
corpora striata, are the parts that have 
been found softened. 

Syphilitic orchitis will be more fully de- 
scribed under the head of diseases of the 
testicles. The course of the disease is re- 
markably slow and indolent, lasting for 
years, unless remedies have been applied ; 
sometimes, as Dr. Wilks has well pointed 
out, the testicle may atrophy, from absorp- 
tion of the effused material, and come to 
resemble a form of cirrhosis — as a firm al- 
veolated-looking fibroid tissue, from the 
shrinking of the organ, thickening of the 
tunica albuginea, and the disposition of 
the atrophied remains of the spermatic 
ducts, and the fibrous processes from the 
fibrous investment. The sexual desires 
are not changed, unless in very chronic 
cases, or when the state last described has 
affected both organs. 

The deposit usually occurs in the body 
of the testicle. Circular nodules of a yel- 
lowish-white material may be found dis- 
persed through the substance of the organ 
or collected in one mass. At other times, 
according toLancereaux, radiating bands 
of a tendinous appearance, starting from 
the thickened tunica albuginea, traverse 
vol. i. — 15 



a part or the whole of the thickness of the 
organ, insinuate themselves between the 
seminiferous canaliculi, and compress and 
separate them one from the other. The 
organ may then undergo a true fibro-fatty 
change. 

Dr. Lancereaux has, under the head of 
gummy deposits, given a description of 
syphilitic affections of a great variety of 
internal organs. The deposits which he 
describes are sometimes extensive and 
comparable to the chronic phlegmasia? ; 
sometimes limited and circumscribed. 
These deposits appear in the form of nod- 
ules or tubercles, and it is to this condition 
that the term "gummy tumor" is partic- 
ularly applied. Dr. Wilks has also given 
an admirable description of them as they 
occur in muscles, in the lungs, liver, and 
spleen, in different parts of the nervous 
system, and in other internal organs. The 
limits of this essay preclude the possibility 
of tracing here the peculiai'ities which 
syphilitic disease presents in these differ- 
ent parts. 

I 1 he absorbent glands are very frequently 
enlarged in tertiary syphilis. The condi- 
tion of those situated in the upper and 
back part of the neck has, by many emi- 
nent writers, been regarded as diagnostic 
of a patient's system being affected with 
syphilis, or otherwise. But the absorbent 
glands are generally only affected, in sec- 
ondary and tertiary syphilis, in conse- 
quence of disease in the parts from whence 
they have their origin. It very frequently 
indeed happens, both in primary and sec- 
ondary syphilis, that there is a sore upon 
some part of the head, and then the pos- 
terior cervical glands will be enlarged ; 
but if the sore be confined to one side only 
(as, for instance, a chronic ulceration on 
one cheek), then the cervical glands will 
be enlarged only on that side. 



TREATMENT OF TERTIARY SYPHILIS. 

The same general remedies are used for 
this so-called tertiary, as for the secondary 
forms of syphilis. Patients laboring un- 
der tertiary syphilis have, however, often 
undergone more than one course of mer- 
cury, imperfectly administered perhaps, 
or the effects of which may have been ill- 
regulated. In the great majority of cases, 
any further prolonged exhibition of mer- 
cury internally is out of the question. 
Iodide of potassium, sarsa pari 11a, bark, 
the mineral acids, and opium, are there- 
fore the remedies most generally used. 
The iodide of potassium is an excellent 
remedy in many forms of tertiary syphi- 
litic ulceration, in cases of enlarged glands, 
and in syphilitic affections of the bones. 
From three to five [or ten] grains of this 
medicine three times a day will seldom 
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fail to relieve the pain of a syphilitic node 
within a few days. 

The benefits of sarsaparilla are most 
marked in those cases in which the pa- 
tient's constitution has been debilitated 
hy the abuse of mercury, or where the 
bones have become affected with caries. 
In order, however, to obtain the remedial 
effects of this medicine, it should be given 
in sufficient quantity ; a pint of the de- 
coction should be given daily, or half an 
ounce of the fluid extract three times a 
day, and continued for some weeks. The 
iodide of potassium may very conveniently 
be combined with any of the preparations 
of sarsaparilla. Bark, iron, and the 
mineral acids are all of use in restoring 
the strength of the patient, impaired 
either by the disease, or by the injudicious 
use of remedies ; and opium, by relieving 
pain and giving rest, will often prove most 
useful. But none of the medicines now 
mentioned will cure syphilis. Every form 
of this disease may ultimately be cured 
by the unassisted powers of nature, and 
the remedies above mentioned may render 
much assistance ; and some of them, espe- 
cially the iodide of potassium, have great 
influence in removing particular symp- 
toms, but they do not cure the disease. 
The only medicine which can be con- 
sidered as doing this is mercury ; but in 
the tertiary forms of disease this medi- 
cine can scarcely be administered inter- 
nally, and inunction is apt to be followed 
by troublesome pustules and ulcerations. 
Where other means fail, the slow imbibi- 
tion of calomel through the skin affords 
an excellent means of introducing the 
medicine into a patient's constitution. If 
this remedy is really indicated, there is 
scarcely any condition in which it may 
not be used. In consequence of not inter- 
fering with the internal organs, it does 
not in any way increase the weakness 
under which the patient may be suffering, 
and maybe given as a patient lies in bed. 
A large class of cases, in which a few 
years ago mercury was thought altogether 
inadmissible, are now habitually and 
effectually treated in this way. In the 
treatment of tertiary syphilis, the action 
required is less than in the secondary 
forms of the disease, but it should be 
maintained for an equal length of time. 
Ten grains of calomel used with the fu- 
migating lamp, as described in the next 
section, are often sufficient ; and if there 
are any open sores, still less may some- 
times be used. Any of the usual tonics 
may of course be administered internally, 
at the same time that the patient is using 
mercurial fumigation. If the patient 
suffers much from perspiration, the calo- 
mel may be volatilized with a slight flame 
without any water. In this way any in- 
crease of debility in consequence of the 



sweating will be avoided. In cases where 
a patient's constitution has not been im- 
paired, other forms of mercury may oc- 
casionally be used. 

Some of these have been thought to be 
peculiarly adapted to one kind of affec- 
tion, and some to another. Thus, for 
iritis calomel has generally been given 
internally, combined with opium. For 
the deep ulcer of the tonsils the bichlo- 
ride of mercury has very often been pre- 
scribed ; and for eruptions on the skin 
the proto-iodide of mercury has been most 
extensively employed. But, generally 
speaking, whatever may be done with 
these remedies, may also be effected by 
the imbibition of mercury through the 
skin ; and the adoption of this mode of 
treatment, when properly carried out, is 
attended with a great saving of the powers 
of the patient's constitution. 

[The indolent nodules formed of plastic 
material, described by the author, are to- 
day best recognized under the title of 
gummata, already named in these notes. 
Occurring in the nasal passages, their de- 
generation is accompanied by the fetid 
forms of ozsena, and may terminate in 
deep ulceration, necrosis and exfoliation 
of thin lamellse of bone, breaking down 
of the bridge of the nose, and character- 
istic permanent deformity. The history 
of the development and involution of gum- 
mata is practically the same in all portions 
of the body, the accidents of site deter- 
mining the clinical differences in each 
case. Thus in the larynx, there may be 
stenosis from gummatous hyperplasia ; 
true membranoid occlusion leading to 
aphonia, dyspnoea, and even fatal suffoca- 
tion ; or ulcerative destruction of portions 
of the epiglottis, pharynx, vocal cords, 
perichondrium, and cartilages. Fibrous 
forms of pulmonary syphilis, more often 
hereditary, may be characterized by hy- 
perplasia of the interlobular connective 
tissue and complicated by pleuritic or 
bronchial inflammatory processes : while 
the ulcerative or degenerating varieties 
are accompanied by many of the signs of 
pulmonary phthisis, such as fever, haemop- 
tysis, and progressive emaciation. But in 
these cases, a diagnosis can be usually es- 
tablished by localizing the lesion, by ascer- 
taining the facts as to syphilis, and by the 
results of specific treatment, which are 
often brilliantly successful. 

Lingual gummata may occur upon the 
dorsum of the organ, immediately beneath 
the mucous surface, or be deeply imbedded 
in the muscles. They leave indurated 
irregular ulcers whose long diameter is 
usually in the axis of the tongue, with foul 
base and raised adherent borders. As dis- 
tinguished from epitheliomata in this re- 
gion, they form in earlier periods of life ; 
are not rarely multiple ; and, as a rule, are 
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unaccompanied by pain, discharge, hem- 
orrhage, or serious disturbance of function. 

Submucous hyperplasia of connective 
tissue constitutes the so-called auo-rectal 
syphiloma, whose evolution and subse- 
quent contraction result in stenosis of the 
gut. The induration in this part suggests 
the presence of a dense semi-elastic cylin- 
drical mass beneath the membrane. Com- 
mon sequelee are ulceration, fistulous sin- 
uses, and variable discharge. In the treat- 
ment of these and the similar oesophageal 
stenoses, the introduction of bougies, grad- 
uated as to size and occasionally medi- 
cated, is often requisite in connection with 
appropriate internal therapy. They may 
be employed at intervals, or where admissi- 
ble, continuously. It may well be doubted 
whether the iodide of potassium, of such 
efficacy in tertiary syphilitic manifesta- 
tions, is capable of exerting much influ- 
ence upon these membranoid or semi- 
membranoid occlusions of the outlets of 
the body. 

Gummata occur also, not only in the 
pericardium, but as exciting causes of a 
syphilitic parenchymatous myocarditis in 
the wall of the left ventricle. Similar 
gelatiniform masses have been discovered 
by Lancereaux in the arteries ; and also 
a diffuse thickening of the coats of the 
vessels, tending to occlusion of the lumen. 
These lesions, affecting the smaller arte- 
ries of the brain, may occasion apoplectic 
and epileptiform seizures, as late symp- 
toms of lues. Other symptoms of brain 
syphilis are : intense cephalalgia, vertigo, 
aphasia, hemiplegia, and strabismus. 
Balfour 1 points to the significance of co- 
existing facial neuralgia with paralysis of 
the ocular muscles — two or more of the 
latter being selected for implication with 
an apparent capriciousuess which is char- 
acteristic of syphilitic lesions. It should 
not be forgotten that intra-cranial bone 
lesions (nodes, gummata) ; pachymenin- 
gitis from hyperplasia of connective tissue, 
resulting in sclerosed patches of the mem- 
branes and adjacent substance ; gum- 
mata of the meninges ; and even true en- 
cephalitis from neoplastic masses in the 
cerebral substance, may lie at the founda- 
tion of the often obscure symptoms whose 
origin demands recognition. When the 
spinal cord is involved, the pathological 
processes are not different, and may be 
limited to the membranes, or medulla. 
Paraplegia and locomotor ataxia are the 
usual clinical results. In the former, the 
stumbling and unsteady patient complains 
of a sense of abdominal constriction, has 
but partial control over bowel and bladder, 
and under the most energetic treatment 
is liable to suffer from relapses. In our 
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experience both forms occur chiefly in 
cases long untreated or unrecognized, and 
an unrecognized is usually an untreated 
disease. 

The special signs of syphilitic involve- 
ment of the organs of sight and hearing are 
described in another part of this treatise. 
It should be stated, however, that syphilis 
of the nervous system finds expression in 
many lesions of the optic and auditory 
nerves, as also of the nerves which supply 
the apparatus accessory to the eye and ear. 

The renal diseases caused by syphilis 
may be induced by hyperplastic, gumma- 
tous, or degenerative changes. Albumin- 
uria, with casts demonstrable by the 
microscope, has been noted in several in- 
stances ; and, although suspected to be 
due to the ingestion of iodide ofpotassium, 
has been successfully treated by ourselves 
with that remedy. Besides the syphilitic 
affections of the testis, named by the au- 
thor, should be mentioned the epididy- 
mitis affecting the head and body of the 
organ, usually occurring in the earlier pe- 
riods of the disease, degenerating gum- 
mata with sequela? suggestive of benign 
forms of fungus of the testicle, and impo- 
tence depending on both functional and 
structural causes. In women, gummata 
and diffuse infiltrations of the substance 
of the mamma occur as rare phenomena ; 
while functional disturbance of menstrua- 
tion, abortion, miscarriage, and disfigur- 
ing granulation-cell proliferation of the 
placenta, 1 are sufficiently common.] 

XII. Administration of Mercury. 

Three different ways of giving mer- 
cury have been recommended. 1. The 
administration of the medicine internally. 
2. Its introduction into the patient's sys- 
tem through the skin, by means of mer- 
curial frictions. 3. The use of mercurial 
vapor baths. 

1. The blue pill is one of the most 
ordinary forms in which mercury is given. 
From three to five grains, combined with 
half a grain or a grain of opium, may be 
ordered two or three times a day. The 
hydrargyrum cum creta may be given in 
doses of from three to five grains, either 
alone or with an equal quantity of Dover's 
powder. 

Calomel, either alone or mixed with 
opium, or in the form of the red pill, may 
also be given in doses of from one to three 
grains two or three times a day. All 
these preparations of mercury, as well as 
those which have been previously men- 
tioned, are very valuable remedies under 
certain circumstances. But where a sus- 
tained and continued action is required, 

1 Frsenkel. Archiv f. Gynaek., vol. v., 
1873, p. 45. 
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they are very apt to produce irritation of 
the digestive organs. Even when com- 
bined with opium, the internal use of 
mercury can seldom be continued as long 
as is desirable. It will be found in some 
way or other to affect the patients' con- 
stitutions injuriously, and to make it ex- 
tremely distasteful for them to continue 
the course for a proper and necessary 
time. 

Mercury introduced into the stomach 
and intestines produces, as is well known, 
a powerful effect upon the liver. This 
doubtless depends upon the blood from 
these parts being directly conveyed 
through the vena portse to that organ. 
Sir Ranald Martin, in his admirable work 
on the influence of tropical climates, ob- 
serves, that mercury enters into intimate 
union with the elements of the blood, and 
that it must therefore modify its plasticity, 
and influence all the organic functions to 
which it is subservient. The parts upon 
which this influence expends itself, when 
mercury is given internally, are the liver 1 
and intestines. Even robust and healthy 
persons can seldom bear any prolonged 
irritation of these organs with impunity ; 
and in patients of relaxed enfeebled habits, 
any sustained mercurial action which pro- 
duces its primary and direct influence 
upon those parts is quite out of the ques- 
tion as a remedial measure. 

2. Mercurial inunction is a very efficient 
way of using mercury ; but is dirty, la- 
borious, and often little suited to the taste 
of those who require its use. On this ac- 
count, the patients very frequently apply 
the remedy with great irregularity, or 
even omit it altogether. It is, however, 
much less liable to produce griping and 
purging than when the drug is given in- 
ternally, and the effect upon the constitu- 
tion is not nearly so debilitating. When 
mercurial ointment is used, half a drachm 
or a drachm is rubbed into the inside of 
the thighs by the patient every night. 
This in winter is conveniently done before 
a fire. The ointment should be rubbed 
in until it disappears. The process will 
occupy about half an hour, and the pa- 
tient should wear some flannel drawers, 
and not wash the remains of the ointment 
off. The application of the ointment 
must be repeated every night until the 
gums become soft and slightly spongy ; 
this is the best indication of the proper 
action of mercury upon the patient's sys- 
tem, and the action should be maintained 
by regulating the quantity of ointment 
used, for six, seven, or eight weeks, accord- 
ing to circumstances. Many surgeons are 



1 A case has recently fallen under my ob- 
servation in which a yonng gentleman, after 
the prolonged use of mercury internally, died 
of jaundice, to the surprise of all his friends. 



in the habit of leaving off the mercury 
soon after the patient's gums are affected. 
According to the author's experience, this 
practice not only fails to cure the disease 
but actually- does harm. The patient's 
constitution is weakened to a certain ex- 
tent, and the disease is not cured ; but 
what is of more importance still is, that 
the secondary symptoms, when they do 
appear, are often of a worse and more 
intractable character than if no mercury 
had been given. 

There are two principal objects in view 
in treating a case of syphilis ; the first is 
to remove the symptoms, and the second 
to cure the disease. Now a short course 
of mercury will often effect the former of 
these two objects, as will also, in almost 
all secondary cases, the iodide of potas- 
sium ; but neither the short course of mer- 
cury, nor the iodide of potassium, will in 
general cure syphilis. The symptoms 
will, it is true, be removed, but they will 
return ; and practically it is found ex- 
tremely difficult to induce patients, par- 
ticularly in the upper classes of society, 
to continue a course of mercurial inunc- 
tion sufficiently long to prevent the oc- 
currence or the return of secondary 
syphilis. 

By introducing mercury into a patient's 
constitution by inunction, its deleterious 
action upon internal organs is avoided. 
The amount absorbed into the blood pro- 
duces its influence equally throughout the 
system, and is not conveyed direct to the 
liver, as when the medicine is adminis- 
tered internally. 

But great as the advantages of the in- 
unction of mercury are as compared with 
its internal administration, it neverthe- 
less is attended with certain inconveni- 
ences which prevent its very general use. 
The inunction of mercurial ointment, so 
as to insure the proper effect of the remedy, 
requires considerable labor and persever- 
ance on the part of the patients, and it is 
with difficulty that they can be induced 
to continue its use for any length of time ; 
and sometimes it produces a troublesome 
pustular eruption on the skin. 

3. Fumigation of the surface of the 
body by means of certain mercurial pre- 
parations possesses the advantages of in- 
unction, without some of the objections 
to which this is liable. But, like other 
modes of using mercury, it was tried in a 
variety of ways before a safe and efficient 
mode of administration was adopted. 

In the years 1786-7, Mr. Pearson had a 
fumigating machine constructed according 
to the directions given by M. Lalouette. 
This apparatus, although it was thought 
to be new at the time, differed in no mate- 
rial respect from that described by Nich- 
olas de Blegny in the year 1683. 
Mr. Pearson made a considerable num- 
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ber of experiments with this fumigating 
machine, and found that the gums became 
turgid and tender very quickly, and that 
thelocal appearances were sooner removed 
than by the other modes of introducing 
mercury into the system. But, to coun- 
terbalance these advantages, it was found 
that the mode of treatment adopted in- 
duced debility, and that ptyalism was often 
excited rapidly, and at an early period. 
Mr. Pearson found that he was conse- 
quently obliged often to discontinue his 
course of treatment. 

Sir Benjamin Brodie's experience coin- 
cided with that of Mr. Pearson. He 
found that it was difficult to regulate the 
mercurial action ; and he observes that by 
using mercurial fumigation "you may 
affect the system too much or too little ; 
and you may be taken unawares by the 
patient's gums becoming all at once ex- 
cessively sore." 1 

From observations and comparative ex- 
periments which I made during the years 
1855-6, I feel satisfied that the irregular 
results noticed by Mr. Pearson and Sir 
Benjamin Brodie, depended upon the dif- 
ference in the chemical composition of the 
powder used for the purpose of fumiga- 
tion, both before and after it was raised 
into a state of vapor. The gray oxide of 
mercury (the preparation generally used) 
varies much in color as obtained at differ- 
ent shops. Some specimens will not vola- 
tilize at the temperature produced by an 
ordinary spirit-lamp under a metallic 
plate. Other specimens of a lighter color 
volatilize quickly enough. When the 
darker specimens are sublimed, they are 
decomposed in a greater or less degree. 
A deutoxide of mercury is formed by the 
addition of an equivalent of oxygen from 
the air ; and if the temperature be much 
increased, then the oxygen is driven off 
altogether, and metallic mercury is sub- 
limed. Under these circumstances, with 
a mercurial preparation of uncertain com- 
position, and undergoing different changes 
according to the degree of heat applied, 
there is no wonder that very different 
effects should have been produced in dif- 
ferent cases. With some samples of the 
gray oxide it is necessary to use a consid- 
erable quantity of the powder in order to 
insure any effeet ; with other samples, a 
similar quantity produces much more ac- 
tion than is desirable. The gray eolor of 
the powder depends upon the admixture 
of a certain proportion of ealomel with the 
protoxide, and the temperature at which 
any particular specimen will volatilize will 
depend upon the relative proportions of 
the two. The bisulphnret of mercur}-, 
again, which has been extensively used 

1 Lectures on Pathology and Surgery, p. 
246. 



for the purpose of fumigation, gives off, 
when exposed to heat, a vapor, probably 
the sulphurous acid gas, which has some- 
times caused very considerable irritation 
of the lungs ; and all forms of mercurial 
fumigation have, in consequence, by some, 
been condemned. 

Now, all the inconveniences above men- 
tioned may be avoided with certainty, by 
using a mercurial preparation which is 
always of the same chemical composition, 
which does not irritate the lungs, and 
which is not liable to be altered by an in- 
crease of temperature. Such a prepara- 
tion is calomel. We have here a definite 
chemical compound. It is altered in com- 
position neither by heat nor by moisture, 
and when used for the -purpose of general 
fumigation may be relied upon to produce 
its action as certainly as any medicine ad- 
ministered internally. A very small 
quantity (as compared with the other 
mereurial preparations) will insure the 
required effect, and this may be regulated 
and controlled with great precision. 

General calomel fumigation may be used 
in cases where the administration of mer- 
cury by other methods is inadmissible. 
On account of the small amount of calomel 
required, it may be used, sometimes with 
the greatest benefit, even where other 
modes of fumigation, requiring larger 
quantities of mercury, cannot be borne. 

Calomel appears to have been formerly 
used for the purposes of general fumiga- 
tion, as well as other preparations of mer- 
eury. But it was used in the same quan- 
tities as those other preparations, and was, 
therefore, open to some of the same objec- 
tions as they are. 

M. Rapou published in Paris, in 1824, 
two volumes on Fumigations as employed 
in various diseases. The mercurial prep- 
arations which he recommended were 
cinnabar, Lalouette's mereurial powder 
(whieh consisted of a mixture of mereury 
and clay), calomel, and eorrosive subli- 
mate. 

The quantity used for the first three, 
he recommended to be from "a quarter to 
half an ounce each time." The amount 
of the eorrosive sublimate, he says, should 
not exceed five or six grains. 

Even with these very large quantities, 
M. Rapou had only seen salivation pro- 
duced in three instances, and these were 
of a very short continuance, and yielded 
to the use of ordinary baths. M. Rapou 
reeommended the mercurial fumigations 
to be used with steam, which, he said, 
ealmed the system, softened the skin, and 
did not prevent the absorption of the 
mereury. 

Mr. Langston Parker recommends an 
apparatus, for the use of which the patient 
is plaeed on a chair, and covered with an 
oil-cloth lined with flannel, which is sup- 
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ported by a proper framework. Under 
the chair are placed a copper bath con- 
taining from half a pint to a pint of water, 
and a tinned iron plate, on which is put 
from one to three drachms of the bisul- 
phuret of mercury, or the same quantity 
of the gray oxide, or the binoxide, or 
other mercurial preparation ; under each 
of these is a spirit lamp. 

Now, all the methods of applying mer- 
curial fumigation above mentioned re- 
quired the use of a complicated apparatus, 
which private individuals cannot com- 
mand. In order to adapt this method to 
general use, it was necessary so to modify 
the apparatus that any one could use it 
in his own room ; and this has now been 
most effectually accomplished. 

The most convenient calomel vapor- 
bath, and that which is now generally used, 
is one which was made at my request by 
Mr. Blaise. In this apparatus the lamp 
which sublimes the calomel boils the 
water at the same time. In the centre of 
the top, immediately over the wick of the 
lamp, is a small, separate, circular tin 

Fig. 26. 




Lamp for calomel vapor-bath. 

plate, npon which the calomel is placed. 
Around this is a circular depression, 
which maybe one-third filled with boiling 
water. The apparatus is then placed on 
the ground, and the lamp is lighted. The 
patient sits over it, with an American 
cloth cloak, or a Mackintosh, or a mole- 
skin cloak fastened around his neck. He 
thus becomes surrounded by calomel va- 
por, which he is generally directed to in- 
hale for two or three separate minutes 



during each bath. In doing this the pa- 
tient should not put his head under the 
cloak, but simply allow some of the vapor 
to escape from its upper part, and breathe 
it mixed with a large proportion of com- 
mon air. At the expiration of a quarter 
of an hour or twenty minutes the calomel 
is volatilized and the water has boiled 
away. A portion of the calomel is depos- 
ited, together with the condensed vapor 
of the steam, on the patient's body, and 
is there to be left. The quantity of spirits 
of wine used upon each occasion is so 
regulated that the lamp goes out of its 
own accord about the same time as the 
calomel disappears. The patient then 
gradually unfastens the cloak, and in 
about a minute he is sufficiently cool to put 
his night dress on without much interfering 
with the very fine layer of calomel which 
covers his body. He must be particu- 
larly told not to wipe his skin, as by so 
doing he would necessarily interfere with 
the action of the medicine. Should there 
be no objection on the part of the patient, 
he may go to bed in the cloak and sleep 
in.it either for a part or the whole of 
the night. 

Of all the modes of administering 
mercury, fumigation is that which is 
attended with the least demand upon 
the patient's constitution. The amount 
administered in this way can be regu- 
lated with the greatest facility ; and 
the action may be maintained without 
inconvenience for almost any length 
of time. On this account, as well as 
for other reasons, fumigation is, in my 
opinion, less liable to be followed by 
the recurrence of secondary symptoms 
than any other mode of treatment 
whatever ; and of all the kinds of 
mercurial fumigation, that by calomel 
is the safest and the most convenient, 
if not the most efficacious. The imbi- 
bition of the medicine through the skin 
prevents its injurious action upon in- 
ternal parts ; while the comparatively 
small quantity used, although quite 
sufficient to produce any amount of ac- 
tion that may be required, insures the 
patient against any sudden or violent 
effects. 

In this mode of using mercury, the 
whole of the skin may act as an ab- 
sorbing surface ; and, when requisite, 
the effect may be still further increased by 
absorption from the mucous membrane of 
the nose, mouth, and bronchial tubes. 

In secondary syphilitic disease, the sur- 
face of the body and the mucous mem- 
branes are peculiarly liable to be affected; 
and the process of fumigation has here 
this great advantage, that the remedy is 
applied directly to the diseased parts, 
and acts immediately upon them. When 
administered internally, it has, on the 
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contrary, first to be absorbed into the 
blood, and carried the round of the circu- 
lation, perhaps more than once, before it 
conies into contact with the affected struc- 
tures. Many old and intractable syphil- 
itic ulcerations yield with surprising 
rapidity to local calomel fumigation ; and 
there is no reason why the same prin- 
ciple should not be taken advantage of 
in treating the more general forms of the 
disease. 

[Fig. 27. 




Maury's apparatus for moist mercurial fumigation. It con- 
sists of two Bunsen burners, one surmounted by a pan to con- 
tain the water, the other by a small shallow dish for the 
mercurial. By means of a flexible tube, the apparatus may 
be connected with any ordinary gas-fixture.] 



Calomel alone, without the vapor of 
water, may be used, especially where the 
local action of the medicine alone is re- 
quired. But, from a series of compara- 
tive trials which were made in the early 
part of the year 1856, it became evident 
that, for the purposes of fumigation, it 
was advisable that a small amount of the 
vapor of water should be present. In the 
process of sublimation some free hydro- 
chloric acid is given off, and the vapor of 
water so far dilutes this as to prevent its 
irritating the lungs. 

The syphilitic poison, in a very great 
majority of cases, produces its principal 
effect upon the skin. Through this organ, 
nature attempts its elimination ; and a 
free secretion from the skin assists the 
action which nature has already com- 
menced. It appears, from an extensive 



trial, that not only is the poison eliminated 
from the system more effectually where 
there is a free cutaneous action, but that 
under this condition the internal organs 
of the body are much less likely to be 
affected by the disease than under other 
circumstances. The calomel vapor-bath 
combines the various advantages now 
alluded to, and its great practical advan- 
tage is attributable : 1. To the small 
quantity of mercury which is required, 
when used in this way, in order to 
produce the requisite effect. 2. To 
the fact that the imbibition of the 
medicine through the skin leaves 
the digestive organs unirritated and 
the digestion unimpaired. 3. To 
the circumstance that there is some- 
thing in the free secretion from the 
skin, which the combination of 
steam and calomel produces, that 
moderates and controls the mercu- 
rial action, and at the same time 
determines the secondary syphilitic 
action to the surface of the body 
rather than to internal organs. 

The action of the calomel bath 
should generally be continued until 
all syphilitic symptoms have disap- 
peared, and for a week or two after- 
wards. During the first few weeks, 
the patient should not be subject to 
the influence of much fresh air, or 
to cold water, and when practicable 
should remain in the house. The 
bath should be given every night, 
and its effects may be regulated 
either by the quantity of calomel 
used upon each occasion, or by the 
amount of vapor which is inhaled. 
Within the first few da}*s a slight 
tenderness, redness, and swelling of 
the gums will indicate the mercu- ' 
rial action. This condition should, 
if possible, be sustained during the 
whole of the course ; but it is not 
necessary to produce at any time 
a greater effect. 

The length of time during which this 
action is to be maintained must vary con- 
siderably with individual cases ; a first 
course should seldom be less than from 
two to three months. 

The calomel vapor bath in its present 
form, introduced bj r the author in 1857, 
may now be said to have come into gene- 
ral use. One instrument maker, Mr. 
Blaise, has sold upwards of 2700 lamps 
for the purpose. 

Local calomel fumigation. — But whilst 
the use of calomel fumigation over the 
whole body and with a view of producing 
a constitutional effect is so beneficial,, its 
local employment is not less advanta- 
geous. Scarcely any case of local syphi- 
litic disease occurs which cannot be 
benefited in a marked degree by it^ And 
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whatever objections there are to its be- 
coming of extensive application, they do 
not arise from any want of success in the 
treatment, but from a difficulty in obtain- 
ing proper apparatus. 

Different kinds of apparatus have been 
used for local fumigation. The calomel- 
fumigating lamp previously described 
answers the purpose extremely well. The 
vapor of calomel, being of very light spe- 
cific gravity, ascends, and any part placed 
over it becomes coated with a very fine 
layer of calomel. This forms an excellent 
dressing for intractable ulcers, whether 
of a primary or secondary nature. Tuhes 
of various shapes have also been em- 
ployed so as to direct the vapor uf the 
calomel to particular parts. Thus, a long 
tube has been adapted to the calomel- 
lamp with a mouthpiece, for the purpose 
of inhalation in affections of the throat. 
A roll of paper has been often used with 
the same object. But it is evident that, 
as the calomel mixes with the air, the 
simple act of respiration does all that is 
required ; and as far as the throat is con- 
cerned, any tube is much more likely to 
detain the calomel, than to direct its 
course. It is often, however, convenient 
to direct the vapor of calomel to parts 
which cannot well be brought over an 
ordinary lamp, and then an additional 
apparatus is necessax-y. 

A reference has already been made to 
the inhalation of the mercurial vapor for 
the purpose of accelerating its constitu- 
tional effect, but in all cases of secondary 
sore throat, particularly those in which 
iodide of potassium fails to effect a cure, 
the inhalation by its local influence is ex- 
ceedingly beneficial. The inhalation may 
be effected in the manner already de- 
' scribed, or if for other reasons it is un- 
necessary or inconvenient to use the 
general bath, an apparatus similar to a 
steam inhaler, but provided with a lamp 
and basin for the calomel and water, may 
be employed. Such inhalation should 
not be continued for any length of time, 
unless a constitutional result be desired. 
Four grains of calomel once or twice a 
day will generally be found sufficient to 
remove the disease. 

In cases of primary sores on the penis, 
an apparatus provided with a tube capa- 
ble of containing the whole organ is con- 
venient. The use of the instrument may 
in these instances be continued sometimes 
for twenty minutes or more, and may be 
repeated daily, or even more frequently, 
till the sore is healed, or at least furnishes 
a healthy innocuous secretion. 

In cases of suppurating bubo another 
form of apparatus must be employed. 
The instrument must "be furnished with a 
tube expanded into a funnel-shaped ter- 
mination, and when in nse^a -piece of Mac- 



intosh should be wrapped round the in- 
strument inclosing a space large enough 
to contain the whole of the diseased sur- 
faces. The Macintosh, by its flexibility 
and facility for adaptation to irregular 
surfaces, effectually retains the vapor in 
contact with the skin as long as may be 
necessary. 

In some instances it is desirable to use 
local calomel fumigation to the arms and 
legs, and as the extremities are more easily 
isolated from the rest of the body, the 
employment of apparatus is attended with 
less inconvenience. A simple modification 
of an arm or hip bath is alone sufficient. 

There is little danger of pushing the 
remedy in this kind of exhibition far 
enough to produce a direct constitutional 
effect. Generally improvement is so rapid 
that as the course of fumigation continues, 
its employment becomes less frequent un- 
til it is omitted altogether. 

[In considering the treatment of syphi- 
lis it is necessary to remember the dis- 
tinction, i-ecognizable in practice, between 
benignant and malignant cases. Many 
patients, untreated during years of infec- 
tion, exhibit trifling symptoms. The ques- 
tions relating to the hygienic management 
of the disease, especially including care of 
the teeth, mouth, skin, and ano- genital out- 
lets, are of prime importance, but scarcely 
to be discussed in these limits. The neces- 
sity of a tonic regimen, often to the exclu- 
sion of so-called u specific" treatment, is 
frequently imperative. The largest ex- 
perience has served only to increase the 
confidence with which reliance is placed 
upon mercury and iodine in the treatment 
of syphilis, and to throw into increasing 
disfavor the vegetable remedies vaunted 
as efficient, such as guaiacum, sarsaparilla, 
cundurango, and tayuya. Beside the 
methods of employing mercury named by 
Mr. Lee, may be mentioned subcutaneous 
injection, lately popularized by Lewin, of 
Berlin, and increasingly employed in hos- 
pitals where the patient is completely at the 
disposal of the surgeon. The use of the pills 
of the mercuric protiodide by the stomach, 
in the manner described by Keyes as the 
"tonic method," is justly popular when 
it is desired to suspend mercurial fumiga- 
tion and to substitute for it a more con- 
venient routine. By this method there is 
a very gradual increase of the dose of the 
metal, an additional pill being swallowed 
every third or fourth day, till slight effects 
ai-e produced (looseness of the bowels, 
slight dental tenderness) when the dose is 
promptly reduced one-half. This last is 
called the " tonic dose," and may be con- 
tinued with advantage for long periods of 
time, observations with the hematimetre 
showing that during .such periods thei'e is 
an actual increase in the number of the 
red blood-corpuscles. 
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The substitution of the iodide of potas- 
sium for mercury, as the disease advances, 
is followed by benefits now universally 
recognized. Whether given together in 
the so-called " mixed" treatment, admin- 
istered separately, or exhibited in rare or 
frequent alternation, it should not be for- 
gotten that for the removal of late lesions, 
nodes, gummata, and tertiary infiltrations, 
larger doses of the iodide are often requi- 
site than those declared to be officinal. 
Half-drachm, and even drachm doses will 



at times clear up a case of hemiplegia, 
amaurosis, or aphasia, when smaller quan- 
tities of the drug seem powerless. Balneo- 
therapy, as practised in Europe and 
America, is at the best but auxiliary to 
efficient treatment of other nature. Such 
treatment must be prolonged for a term 
of years, with faithful perseverance, to be 
worthy of the name or to be crowned with 
a success which cannot be questioned, viz. , 
the radical cure of syphilis.] 
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The natural history of new growths in 
the human body has of late years been 
the subject of much research. Virchow, 
especially, and many contributors in this 
country to the Transactions of the Patho- 
logical and other societies have extended 
our knowledge of it. But a complete de- 
scription of these diseases is not even yet 
possible. However desirable for its scien- 
tific interest or for the improvement of 
treatment, material is still wanting for so 
full an account of them as would include 
their varieties, construction, and chemical 
composition, their intrinsic changes of in- 
crease, propagation, and decay, their influ- 
ence on surrounding parts and on the sys- 
tem at large, and their many causes. On 
some points, as on the etiology, there is 
almost everything to learn ; the classifi- 
cation and nomenclature of the several 
growths are at the moment uncertain and 
transitional ; and, with a consideration 
rather for convenience than for science, 
certain overgrowths, which are allied to 
tumors but do not adopt their form, are 
arbitrai'ily excluded from that great surgi- 
cal group of diseases. Accordingly the 
scope of the present essay is limited as 
well by the positive knowledge of the 
times as by the particular object of Sur- 
gery. 

To the many diseases comprised under 
the title, Tumors and Cancer, both sexes, 
all ages, and almost every region of the 
body are liable. While possessing many 
characters in common, these growths have 
yet most important practical distinctions 
among themselves. They are all addi- 



tions to the substance of the organ from 
which they arise, and they consequently 
present themselves to first view as distort- 
ing its proportions. In most various de- 
grees they also deviate from the construc- 
tion of their parent texture, but with the 
unvarying effect of contributing nothing 
to the performance of its function. When 
once begun, they pursue a mode of life 
peculiar to themselves ; they grow or 
cease to grow independently of the regu- 
lating forces in the part from which they 
deviate, as well as of the increase, the 
wasting, or the ordinary maintenance of 
the rest of the bod}', and they pass through 
changes of their own which are unknown 
in healthy structures. Some of them are 
isolated by investing la}'ers of tissue, 
which strictly divide between the perfect 
actions of the normal organ and the mor- 
bid processes within the tumor ; whilst 
others, not so limited, induce continuous- 
ly their own disease in the surrounding 
natural parts. Most of them occur singly 
in the body, but sometimes they are mul- 
tiple, in which case they may be either 
alike or of different kinds. When unlike, 
they are independent of one another, 
whether occurring in separate parts or 
even in the same organ ; but if there be 
more than one of the same nature, they 
arise with so much connection as to be 
restricted to a common region, or to simi- 
lar though separate tissues, or there is an 
order in their successive development 
which shows the later to be dependent on 
the first. Surgical operations bring out 
marked differences in tumors, of which 
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some show no tendency to return, whilst 
others, though operated on in the same 
manner, recur again and again. "With 
this tendency to local recurrence there 
may also, or may not, be combined an 
original capacity of the growth to propa- 
gate itself in other distant and dissimilar 
parts of the body. 

The distinction thus broadly indicated 
was of old expressed in the words tumor 
and cancer. In the theories of former 
times, interpreting such different clinical 
issues, it was assumed that the growths 
were of wholly different nature and ori- 
gin, and the same difference was implied 
in the division of them into the innocent 
and the malignant. The one term express- 
ed harmlessness if the tumor were left, 
and curability if it were excised ; the 
other the converse of these propositions. 
Moreover, from the frequent return of 
the latter tumors after operation, and 
from their eventually implicating the sys- 
tem at large, a reflection upon their orig- 
inal nature came to be included in the 
epithet malignant, to indicate that they 
distinctively had a constitutional source. 
Modern opinion tends far away from as- 
signing such malignant characters exclu- 
sively to the cancers. A great distinction 
must still be maintained between the vari- 
ous tumors, but with their substantial 
unity they cannot be wholly studied 
apart. 

The classification of new growths by 
their anatomical characters would cer- 
tainly be the most satisfactory, both in 
explanation of the source, and as pre- 
saging the result of any tumor, if only 
its clinical progress were deducible from 
its texture. But, in fact, there is much 
overlapping of the qualities of different 
new growths, and between tumors and 
cancer especially, previously recognized 
distinctions become more and more oblit- 
erated hy the extension of clinical and 
microscopic study. Indeed scarcely any, 
if any, single ground exists on which 
they could be decisively distinguished 
from one another. On the one hand, tu- 
mors (as the cutaneous) may be heredi- 
tary, may persistently increase (as do 
some of the fibro-eeliular) without any 
apparent limit of growth, may recur (as 
the fatty) after threefold or fourfold inci- 
sion, may be repeated (as the cartilagi- 
nous and cysto-cartilaginous) in organs 
apart from that in which the primary 
tumor arose, may (as the fibroid and 
cysto-sareomatous) degenerate in texture 
while augmenting in rate of growth in 
the course of repeated local reproductions, 
or may prove fatal. Cancer, on the other 
hand, maybe true cancer, and yet devoid 
of any of these characters. 

Some instances may illustrate the 
qualities possessed in common by inno- 



cent tumors and malignant cancers. 
Most of the former are single ; the latter, 
though single originally, are usually nu- 
merous at the time of death, and scatter- 
ed in different parts of the body. But 
there are cancers, as in the rectum and 
mamma, which remain single to the end 
of life ; and there are tumors of the inno- 
cent kind which multiply. For instance, 
it is usual to regard a cartilaginous tu- 
mor as innocent ; yet Paget and Otto von 
Weber have recorded examples in which 
a tumor strictly cartilaginous underwent 
dispersion in the body, and multiple sec- 
ondary cartilaginous tumors formed in in- 
ternal organs, which naturally contain no 
cartilage. By Mr. Paget the source of 
the pulmonary tumors was demonstrated; 
the primary disease in the testicle having, 
in the manner of cancer, first infected the 
glands, from which a protruding enchon- 
droma opened within the inferior vena 
cava, and doubtless shed fragments into 
the blood ascending to the lungs. In the 
same way I have found uterine veins filled 
with soft epithelial growths which were 
identical in external and in microscopic 
appearance with multitudes of tumors 
scattered through the liver and the lungs. 
As the veins of the uterus pass into both 
the portal and the cava, whilst those 
of the testicle belong to the cava only, a 
mechanical conveyance of the respective 
new growths to the corresponding organs 
is manifest, and no diffei*ence in the na- 
tures of enchondroma and cancer can be 
drawn from their dissemination. Even 
the most virulent of the cancers spreads 
in the same way. 

A man. having lost his eyeball, came into the 
Middlesex Hospital with a vast bleeding mass 
of soft cancer protruding from the orbit. On 
inspecting the globe of the eye with the tu- 
mor which had previously been removed, the 
recurrence was explained by the discovery of 
cancerous elements in the optic nerve up to 
the very point at which it had been divided 
in the operation. By a combined use of the 
knife, cautery, and caustic, Mr. De Morgan 
extirpated the whole contents of the orbit ; 
the wound cicatrized, and the man was 
healthy for more than a year, but in the sec- 
ond year he died with palsy of the lower ex- 
tremities. It was then found that a third 
medullary tumor had formed on the stump of 
the same optic nerve, within the base of the 
skull, and that far off from it, within the spinal 
arachnoid, there were similar tumors of much 
smaller size adhering upon the point of the 
spinal cord and the roots of the lumbar and 
sacral nerves. Recurrence by continuity, as 
distinguished from constitutional reproduc- 
tion, was clear in the three optic tumors ; and 
the peculiar position of the spinal tumors, 
together with the date and progress of the 
symptoms, showed those tumors to be but de- 
tached fragments of that within the skull, 
which had sunk in the fluid of the arachnoid, 
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and had adhered and grown at its lower part. 
A few glands were found cancerous behind 
the arch of the aorta, but there was "no dis- 
ease in any internal organ from w.hich a gen- 
eral tendency to cancer could be inferred. 

Such recurrence after operation, which 
is characteristic in cancer, may be paral- 
leled in growths so simple that no. one 
ascribes to them any malignity. Not to 
mention the importance of wholly extir- 
pating cysts, I may refer to Mr. Curling's 
specimen of fatty tumor four times recur- 
rent, in which Mr. De Morgan and Mr. 
Hulke ascertained that a fragment, com- 
posed of young and growing fibrous tissue, 
had been left in the wound. Thus in 
recurrence and in mechanical dispersion 
different tumors are alike. 

The source of new growths is the natural 
textures. Some tumors obviously are ex- 
travagant and disorderly overgrowths of 
normal parts, as when the fang of a tooth 
exceeds by four or five times the size of 
the tooth itself. Whether deviating little 
or much, therefore, from the parent tex- 
ture, tumors bear traces of that element 
of an organ in which they originated. 
Each texture would thus appear to have 
its own tumor, and cell, fibre, and nucleus 
respectively be capable, like an ovum, of 
overgrowth. Hence, on the one hand, 
wholly different new growths, both inno- 
cent and malignant, may coexist in sepa- 
rate tissues or organs of the same person ; 
and, on the other hand, there occur no 
inconsequent developments, as of brain 
into bone, or of skin from an exostosis. 
The tumors arising in similar organs are 
alike. This rule applies not only to par- 
allel organs, as a right mamma and a left, 
but to those also of separate persons, when 
one is but rudimental. Thus scirrhous, 
or cystic, or fibroplastic disease presents 
the same character, whether it occur in 
the female mamma or the male mammilla; 
the prostate has its fibro-muscular tumor 
equally with its homologue, the uterus ; 
and there is correspondence in the tumors 
of the testicle and the ovary. There are, 
however, tumors which do not resemble 
any part of the organ in which they lie. 
Of such it may be said, that a tumor un- 
like its seat comes from elsewhere. And 
this in one of two ways. Either it origi- 
nates in a structure proper to one region, 
but dislocated into another during growth, 
of which there is an instance in the carti- 
lage capping an exostosis of the shaft of 
the femur or tibia near the knee ; or it 
has escaped from a kindred morbid growth, 
and has travelled and rooted itself in a 
different soil. Cystic tumors growing in 
the lungs after castration of a cystic testi- 
cle, melanotic masses staining halves of 
organs by pigment derived from a black 
tumor of the skin, or scirrhus from a can- 



cerous mamma appearing in the compact 
part of a femui - , are some of many exam- 
ples of foreign and transplanted tumors. 
It should be added that changes within a 
tumor in the course of growth or degen- 
eration may obliterate almost every trace 
of its first te.xtural character, and that in 
some rare instances the same effect may 
be more completely produced by the su- 
pervention of cancer in a tumor originally 
of a different nature. 

Of all questions relating to tumors, the 
causes are perhaps the least known. They 
are numerous, and more so perhaps than 
even the growths themselves. Either they 
operate primarily in the texture which is 
the source of the tumor, or they are such 
as can act upon it. Tumors thus severally 
caused might therefore be named sponta- 
neous or induced. A cyst, for instance, 
would arise from one or the other of such 
causes, according as it depended on altered 
osmosis through its walls, or on obstruc- 
tion of an excretory duct. But in the pro- 
duction of tumors a more important dis- 
tinction must be recognized according as 
they result from em external cause, or from 
one within the body, which internal one 
may be either distal or intrinsic. Tumors 
are traceable to an external cause, when 
it directly produces overgrowth of one or 
more of the suffering textures. In this 
manner pressure leads to the formation of 
a bursa, that is, of a hypertrophied and 
condensed state of all the parts pressed 
on, and the permanent maintenance of 
fluid within them, with possibly a fibrous 
tumor. And in this manner also may a 
growth of the natural connective tissue of 
the cerebral substance into a "glioma- 
tous" tumor be accounted for, a rough 
bony projection into the substance, of the 
brain beneath an old fracture of the skull 
inducing overgrowth by the ceaseless 
movements of the hemisphere against it 
at every pulse and respiration. 

The production of tumors by a cause 
which influences the misgrowing texture 
from within is less easy to approach. 
Much must here be assigned to the origi- 
nal power of each part of the body to out- 
grow its proportion to the adjacent parts, 
and to multiply indefinitely, as do bosses 
of wood on the trunks of trees, when once 
it has escaped from the usual neighborly re- 
straints. Considering, however, the great 
activity put forth by some of the natural 
organs in the fulfilment of their functions, 
and still more the energy of the ovum, it 
is not difficult to understand the power 
residing in textures, when misdirected, 
to form textural tumors. Spontaneous 
overgrowth sometimes presents itself in a 
rapid development of epithelioma, when 
local efforts toward the healing of an open 
wound have continued for a long time, 
and have been unsuccessful ; or when in 
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a mole, or near a scar, or at any region 
where dissimilar tissues in close contact 
act and react upon one another, cancer 
at length springs up. Such causes may 
be called local internal, or intrinsic causes. 
There appear to be others also which are 
internal, but which depend on a more 
profound relationship of organs and tex- 
tures to one another, and even act from a 
distance on the part in which the tumor 
grows. This last provocation of one organ 
to morbid growing by another organ re- 
mote from it, is conceivable only as reflect- 
ed through nerves, and is deducible only 
from clinical evidence. The influence of 
nerves upon textures is illustrated in many 
ways ; sometimes in the nutritive decay 
of an organ ill supported by nervous force, 
and oftener perhaps, as in the stringed 
pustules of herpes zoster, by inflamma- 
tory changes. The neuromas which cluster 
along a nerve, or the fatty tumors forming 
in a single limb, might well be traced to 
such a cause, and indeed Van der Kolk 
once concluded respecting a cancerous tu- 
mor that it was due to nervous influence. 
That which is true of direct nervous ex- 
citement of a texture is likely to be equally 
true of an incitement reflected on it. 
Nerves respond to distant irritation with 
remarkable precision., and as by their in- 
tervention organs remote from one another 
do mutually control and adapt their nor- 
mal functions, so are the nerves capable 
of propagating a morbid influence. The 
well-known effect, for instance, of gastric 
disturbance upon the mouth suggests the 
order of causation of such of the epithelial 
cancers of the tongue, fauces, and lips as 
have not a local origin ; but the influence 
of the uterus over the breast is the most 
prominent instance, both of the normal 
control of one organ over another, and of 
the source of some mammary tumors, in- 
cluding cancers, in prolonged uterine ail- 
ment. Nerves indeed furnish the only 
means by which moral feeling and emo- 
tions can exercise their acknowledged 
influence over the tissues, whether to sup- 
press or excite a secretion, or to call up, 
as in the instance of grief, a morbid growth. 
Of other once reputed causes, for instance, 
of a constitutional origin particularly of 
cancer, none now command the general 
opinion, which is rather led in the estima- 
tion of them by more and more extensive 
physical research. 

The liability to new growths is partly 
determined by age. Some arise during 
the development of organs, but many 
more in the period of their involution. 
The tumors then usually differ in nature 
with the state of the organ at the time of 
their formation. Those are the most 
active which begin during growth ; in 
completed organs they are, as a rule, 
slower but still innocent ; while the ma- 



lignant belong to parts of which the func- 
tions are waning. There are occasional 
exceptions to these usual rules. Thus 
Mr. Nunn recently had in his practice a 
case of ordinary but rather rapid epithe- 
lioma of the lip and cervical glands at so 
early an age as twenty-five ; and, on the 
contrary, I removed a very large cysto- 
sarcoma of five years' growth with the 
breast of a woman aged seventy-five. The 
rule of sex appears to be more decisive 
than that of age. With greater functional 
capacity the female generative organs are 
more exposed to tumors than those of the 
male sex, and indeed so excessive is this 
liability that women present many more 
tumors of both kinds than men, although 
particular growths, and especially cuta- 
neous cancers, are more numerous in the 
male sex. 

In the composition of a grown tumor 
there are parts which are accidental, as 
well as those which are essential. Blood 
and various pigments and liquids are 
sometimes superadded to the original tu- 
mor, and assume by their color and other 
effects an undue importance. The essen- 
tial parts of the tumor are the living and 
active. The decaying part or the dead 
may accumulate in it, or be harmlessly 
eliminated, but by the living part increase 
of the tumor takes place, sometimes in- 
terstitially, as in the soft cancers, some- 
times on the exterior only, as in the rodent, 
and sometimes by a wavelike advance and 
return of growth, as in scirrhus. This 
part alone maintains the original character 
of the tumor, both while remaining in its 
primary seat, and when disseminated. 
The difference here indicated is shown in 
some innocent tumors, as well as in the 
cancers. Either may shed mere used-up 
surplusage or their own living elements. 
From the skin of a toothed mole within 
an ovarian cyst there were shed in ten 
years into the cavity of the cyst seven 
pounds in weight of epithelium and hair. 
Probably no change took place in this 
stuff after it had been cast ; it lay harm- 
less in the cyst, and only accumulating. 
But besides this refuse matter within the 
cyst, there were other living cysts, some 
still in the thickened wall of the parent 
cyst, and others wholly apart from it in 
the peritoneum. So from some tumors 
dead changeless matters may be shed, and 
even from some cancers nothing else ; but 
from cancers generally, and from some tu- 
mors having other names, there pass off 
elements which are equivalent to the 
cystic progeny of that ovarian cyst itself, 
not to its cast debris. Such elements, 
shed while alive, grow independently of 
that which produced them, and equally 
after its death or removal, and whether also 
they remain in their original place or be 
carried elsewhere with the movable fluids. 
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The tissues composing innocent tumors 
approach so nearly a perfection of growth 
as enables them, like the part they occupy, 
to endure, and some tumors having reach- 
ed a certain size cease thenceforth to grow 
any more. But there is no such vital sta- 
bility or such term of growth in the ma- 
lignant tumors. Some indeed of their 
component substance, as the bony and 
fibrous case of medullary cancers, might 
live on, for their texture is true fibre and 
true bone. But the older elements of 
most cancers ulcerate, or wither, or die, 
and thus either remain unchanged among 
the more active parts, or slough out and 
leave cavities where once was a healthy 
organ. The cancer, living still, survives 
only in its youngest part. 

The chief points of difference between 
tumors are set forth in the special descrip- 
tions which follow, but the diagnosis is 
facilitated by a methodical inquiry into 
the various particulars. Some of these 
can be noted at the first glance, and the 
eye often guides an experienced practi- 
tioner to facts which spare the patient 
a prolonged manual examination. Age 
and sex suggest many probabilities as to 
the nature of a tumor. Observance of 
region narrows the investigation to such 
tumors as can occur in structures known 
to exist therein. Study of form, magni- 
tude, absolute or varying size, pulsation 
and bruit, vascular aspect, color, and re- 
lation to indigenous parts, now indicates 
and now excludes a tumor of a particular 
nature. Regard to the number of growths 
and the relation of those which are multi- 
ple to one another, further reduces the 
possible kinds of tumor which maybe un- 
der examination. The history, both as 
to duration and as to foregone changes, 
sometimes clears up a difficulty, as when 
too brief existence distinguishes from can- 
cer the pitted skin over a dense mass of 
suppuration. But the most trustworthy 
evidence is that obtained by the sense of 



touch, to educate and to rely on which is 
most important. Too often the state- 
ments of a patient are inconsistent with 
other apparent facts of his case, when the 
discrepancy may be decisively settled by 
an exact touch. By it an appearance of 
connection between tumours may be dissi- 
pated, as of chronic mammary with axil- 
lary hydatid. By it the broad distinction 
between solid and fluid tumors is usually 
easily made, the density of the one con- 
trasting with the impressible or fluctu- 
ating character of the other. The wave 
of fluid in a tumor struck on one side and 
felt on the other loses distinctness as the 
tumor lessens in size, increases in tense- 
ness, is divided by partitions, is deeply 
seated, or is closely bound with soft sur- 
rounding tissues. Thus hydatids and 
chronic abscesses become difficult to dis- 
tinguish, or varicocele within an unusually 
dense fascia, uterine and ovarian tumors, 
or a deeply seated and tense mammary 
cyst, which acquires a deceptive granular 
exterior from the adhesion of the lobules 
around it. On the other hand, a tumor 
which is not a cyst may fluctuate from 
having a loose central texture infiltrated 
with liquid or with oil. Soft cancers may 
thus be almost more than elastic, and they 
are sometimes opened as abscesses ; and 
large fatty tumors within the abdomen 
have proved indistinguishable from fluctu- 
ating cysts. But with all care in estimat- 
ing the various indications of the nature 
of~a tumor, it is sometimes impossible to 
ascertain those which would be decisive ; 
and it may be advisable to puncture with 
a fine trocar a tumor suspected to contain 
fluid, or even to take a small portion from 
one that is solid for examination with the 
microscope. In most cases of doubt, how- 
ever, the practical conclusion is often 
obvious enough without such preliminary 
investigation, that, whichever it be of 
alternative tumors, the growth may with 
equal propriety be removed. 
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By Sir James Paget, F.R.S., and C. H. Moore, Esq. 
Revised by Morris Longstreth, M.D. 
The subjoined classification of the non-malignant tumors will be here followed 



I. Cystic tumors ; cysts. 
A. Simple or barren. 

Serous ; hygromata. 

Synovial. 

Mucous. 

Sanguineous. 

Oily. 

Colloid. 

Seminal. 
II. Solid tumors and outgrowths. 

Tatty ; adipose. 

Fibro-cellular ; connective- 
tissue ; glioma ; myxoma. 

Fibrous ; fibro-muscular ; 
nbro-nucleated ; -fibro- 
plastic. 

Cartilaginous ; fibro-carti- 
laginous ; mixed. 

Myeloid. 

Osseous. 

Glandular. 

Vascular. 

Recurrent ; Sarcoma. 

[The classification given by the authors 
is not used by pathologists or surgeons 
at the present time, and therefore it will 
be useful to speak of the many methods 
which have been employed at different 
periods to arrange the various tumors or 
new formations. No system of classifica- 
tion of tumors has obtained the common 
consent of the profession for any great 
length of time, and in these later years, 
since such great advances have been 
made in the accuracy of the methods and 
means, both of clinical and of histologi- 
cal studies, but especially the latter, no 
system has been able to maintain itself 
very long. Nearly all the earlier meth- 
ods of nomenclature were founded on 
what may be called the symptomatic or 
prognostic basis, having for subdivisions, 
classes named from some general charac- 
teristic (consistence, hardness, vascu- 
larity, etc.) or the chemical nature (se- 
rous, mucous), or, again, the anatomical 
structure (fibrous, glandular, osseous). 
This basis is the one followed by Paget, 
but recently, most surgeons and patholo- 
gists have abandoned the idea of allowing 
the symptoms or prognosis to have any 



B. Compound or proliferous. 
Complex cystic. 
With intra-cystic growths. 
Cutaneous. 
Dentigerous. 



Neuralgic. 
Pulsating. 
Floating. 
Phantom. 



part in the classification of tumors. Many 
years ago, an attempt was made to divide 
tumors, as well as all diseases, according 
to their nature and causes, but this at- 
tempt was a failure, from a deficient 
knowledge of the natural history of dis- 
eased processes. 

Unquestionably, the true basis of classi- 
fication of all tumors, as well as of all 
diseases, is that of their physiological 
pathology ; to establish such a nomencla- 
ture would require a complete knowledge 
of their etiology, symptoms, prognosis, 
and anatomy, and in addition, would de- 
mand of us, at least, as complete infor- 
mation of the physiological working of 
morbid process as we possess of the nor- 
mal. Alas ! we do not possess this knowl- 
edge, and are compelled to accept a lower 
basis as our standard of classification. 
We yield to this necessity because a 
knowledge of anatomical structure only 
has been acquired. The same reasons 
which prevent a complete and perfect 
knowledge of normal physiology being 
attained, deprive us, in even greater de- 
gree, from obtaining a clear perception of 
the workings of diseased processes. But 
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in yielding, we would do well to remem- I 
berthe higher standard, and to constantly 
keep in mind that our object is to know 
the origin, mode of life, and of death of 
tumors, rather than simply their morpho- 
logical details ; to endeavor to remember 
that our aim must not be limited to the 
microscopical field of view, and to strive 
to grasp, not only the anatomical details, 
but the nature and cause of the patholo- 
gical disturbances ; we possess a fairly 
accurate knowledge of the histological 
appearances of new growths, but it is 
very necessary to increase our belief in 
the fact that they are governed by the 
same physiological laws as normal pro- 
cesses. This principle was, in all its 
essentials, very early recognized, but 
became lost to view through a deficient 
anatomical and physiological knowledge. 
John Hunter propounded the law that 
every new formation took its departure 
from an- exudation of plastic lymph ; it 
was not then known that cells were the 
essential element in this lymph, neither 
was it known that the foetus was devel- 
oped from a cell. The plastic lymph, and 
the new formation resulting from it, was 
regarded as something foreign to the or- 
ganism, and was, therefore, a parasite. 
This belief was but a continuation of the 
very ancient religio-medical opinion that 
all diseases were a possession of the 
devil, — that, in other words, the devils 
entered into the body. 

In spite of the good start, in what we 
now know to be the right direction, the 
law of Hunter became buried in a mass 
of theories ; it was in opposition to all 
prevalent beliefs and prejudices of the 
time. And even after the discovery of 
the cell, and development of the cell doc- 
trine (omnis cellula e cellula), the belief 
in the parasitic and foreign nature of new 
formations was still maintained, and spon- 
taneous and extraneous origin was trans- 
ferred from the tumor, as a whole, to the 
primitive cell of the new growth. This 
primitive cell was regarded as foreign, and 
its growth as separate from, and indepen- 
dent of, the laws regulating normal tis- 
sues. After the establishment of the cell 
theory, came the question of the origin 
of the cells and the development of the 
vascular system on which the new growth 
depended. For a long time it was con- 
tended that the cells arose in the plastic 
lymph, by the putting together of the 
minute granules always present in the 
exudation fluid. The origin of the minute 
granules was left undecided. "When the 
essential part played by the cells in new 
formations was acknowledged, the blood- 
vessels became a secondary consideration, 
and as it was shown subsequently that 
the bloodvessels were always the offspring 
of pre-existing vessels in the normal- tis- 



sue, a good part, if not the whole, of the 
distinct and independent nature of tumor- 
growths was taken away. Where then 
exists the cell, and whence does it come, 
from which the tumor takes its origin ? 
Virchow, to whom, in great degree, be- 
longs the honor of promulgating the views 
at present held on this subject, said that 
the cells at the point of departure of the 
tumor multiplied by division, and that 
the new growth substituted a certain 
amount of the normal tissue. Cohnheim 
showed that an emigration of white blood- 
corpuscles may also furnish the elements 
from which a growth takes place and in- 
creases by cell-division ; in this case the 
parent cells do not exist at the seat of 
growth, but are found in the blood, in the 
spleen, in the lymphatic glands, or, as 
lately proposed, in the marrow of the 
long bones. Of course, the cells from 
which the tumor arises do not acquire the 
morbid propensity until after they have 
left the parent soil. Both the views of 
Virchow and those of Cohnheim are pro- 
bably too contracted, and rather than 
adopt one to the exclusion of the other, 
Strieker has suggested that each finds its 
exemplification in the production of mor- 
bid growths ; in some cases, emigration ; 
in others, autochthonous cell-division, as 
according to Virchow ; while in other 
cases both processes contribute to the 
formation of the neoplasm. 

The present acknowledged system of 
classification is the anatomical, having 
for its underlying philosophical principle 
the genetic relations, which the tissue or 
growth bears to the primordial tissue of 
the fcetus. W 7 hilst all writers are pretty 
much agreed as to the general basis of 
classification, the results, as seen in the 
groups given by each, are certainly not 
very satisfactory, and the differences of 
arrangement are inconsistent and in many 
cases most startling. It is difficult to find 
harmony or consistency where we see 
carcinoma classed by one author with fibro- 
ma and lipoma, and by others placed with 
epithelial growths. Or, again, to see 
myxoma placed by one along with carci- 
noma, by another among the connective 
tissues ; again, a papilloma with an an- 
gioma, by others with a carcinoma. 

That the system has great deficiencies 
is evident in the first place, because no two 
authors are agreed as to the number of 
groups necessary to include all kinds of 
growths ; secondly, because there are great 
differences of opinion on merely histologi- 
cal questions, and thirdly — and this seems 
to be the greatest difficulty — the genetic 
.relations of the various normal tissues on 
which this classification rests are not 
known, or at least not universally ac- 
knowledged. Surely, if the genetic rela- 
tionships of the cells found in a carcinoma 
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of the liver were not well known, Cornil 
and Eanvier could not be justified in 
speaking of it as an alveolar fibroma, or 
of classing such a growth with syphilitic 
gumma, tubercle, and glanders. In set- 
tling the genetic basis for the classification 
of tissues it is necessary to determine the 
point in foetal development at which we 
shall consider the differentiation of tissues 
sufficiently complete to base our nomen- 
clature. Shall we select the stage when 
the three embryonic layers are devel- 
oped, the inner, middle, and outer ; or 
shall we defer the time till we find the 
various organs distinctly formed, and 
their intimate structures recognizable by 
the microscope ; or wait until they have 
reached the complete foetal development ? 
If our classification is made on the ana- 
tomico-genetic basis it is demanded of us 
to select one of these three periods or 
stages, and by common consent one stage 
alone should be adhered to by all. If the 
attempt should be made, which has not 
been done, to choose the three layers 
of the embryo as the genetic types for 
classification, we are at once met with a 
difficulty as yet unsolved : it is impossible 
to point out a sufficient anatomical his- 
tological distinction between tissues com- 
posing the outer layer and those developed 
from the inner or mucous-membrane layer; 
both are in a certain sense epithelial, and 
each have connected with them secerning 
glands built on the same type. A partial 
attempt to use this basis in the classifica- 
tion of histioid growths has been made 
by Eindfieisch. This author divides all 
pathological new formations into those 
which are exclusively the effects of the 
intermediary nutritive apparatus ; and 
secondly, those which are abnormal effects 
of epithelial growth. 

This system of classification, having for 
its foundation three types of tissue, re- 
lated respectively to the three — outer, 
middle, and inner — layers of the blasto- 
derm, unfortunately cannot be carried 
out completely, as would be so desirable, 
because, as yet, we have only an uncer- 
tain knowledge of the evolutional history 
of the cell-elements composing the pri- 
mary layers of the developing ovum. In 
the liver, for example, this want of knowl- 
edge is conspicuously displayed, although 
the assertion of facts in respect to its 
structure are numerous and positive ; of 
the histogenesis or line of descent of the 
liver cells we may be pretty certain that 
they are derived from the inner blastoder- 
mic layer, but of the fibrous tissue of the 
organ the question may be considered an 
open one. "While to all appearances 
from the nature of its structure and its 
relation to other connective tissues it 
would seem to belong to the middle blasto- 



dermic layer, yet found, as it is, placed 
among the gland cells, this intermingling 
ma} 7 well lead to doubt of its histogenetic 
classification. How much more difficult 
becomes the classification of a new growth 
arising in the liver ! 

Yirchow has selected, as the basis of 
his arrangement of tumors, the fully de- 
veloped tissues, and his nomenclature, to 
which a large majority of writers adhere, 
conforms to the histological relations of 
the morbid to the normal growth. 

The following schedules will show the 
varied opinions of some authors as to the 
proper classes to which new formations 
belong, and also the points of agreement 
and disagreement in respect to the nature 
of these growths. 

Cornil and Eanvier. 
1st. Embryonal tissue. 

Sarcoma. 
2d. Connective tissue. 

Myxoma. 

Fibroma. 

Lipoma. 

Carcinoma. 

Tubercle. 

Syphilitic gumma. 

Glanders. 
3d. Enchondroma. 
4th. Osteoma. 
5th. Myoma. 
6th. Neuroma. 
7th. Angioma. 
8th. Lymphoma. 
9th. Epithelial tissue. 

Epithelioma. 

Papilloma. 

Adenoma. 

Cysts. 
10th. Mixed tumors. 

Green. 
L Fully developed connective tissues. 

1. Fibroma. 

2. Lipoma. 

3. Enchondroma. 

4. Osteoma. 

5. Myxoma. 

6. Lymphoma. 
II. Higher tissues. 

i. Myoma. 

2. Neuroma. 

3. Angioma. 

4. Papilloma. 

5. Adenoma. 

III. Embryonic tissue. 

1. Sarcoma. 

IV. Epithelial tissue. 

1. Scirrhus. 

2. Encephaloid. 

3. Colloid. 

4. Epithelioma, adenoid cancer. 
Y. Cystic Tumors. 

Cysts. 
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A. 



B. 



RlNDFLEISCH. 

Pathological new formations, which 
are exclusively the. effects of the 
intermediary nutritive appa- 
ratus. 

1. Interstitial inflammation. 

2. Non-inflammatory hyperplasia of 

connective tissue. 

3. Specific inflammations. 

4. Histioid tumors. 

a. Sarcoma. 

b. Lipoma. 

o. Enchondroma. 

d. Myxoma. 

e. Osteoma. 
/. Myoma. 
g. Neuroma. 

h. Histioid mixed tumors. 
Pathological new formations, which 
are abnormal effects of epithe- 
lial growth, with and without 
the participation of the vascu- 
lar connective-tissue system. 

1. Glandular carcinoma. 

2. Epithelial carcinoma. 

Virchow (Modified). 
I. 1. Fibroma. 

2. Myxoma. 

3. Glioma. 

4. Lipoma. 

5. Chondroma. 

6. Osteoma. 

7. Lymphoma, lymphadenoma. 

8. Angioma. 

9. Lymphangioma. 
10. Sarcoma. 

Myoma. 
Neuroma. 

1. Clavus. 

2. Papilloma. 

3. Glandular hypertrophies. 

4. Adenoma. 

5. Squamous epithelioma. 

6. Cylindrical epithelioma. 

7. Hard carcinoma. 

8. Soft carcinoma. 

9. Endothelioma. 
10. Cylindroma. 

V. Cysts. 
VI. Mixed tumors. 

TIL Granulation or infections tumors. 



II. 
III. 
IV. 



LiJCKE (Billroth's and Pitha's Surgery). 
I. Cysts. 
II. Neoplasms. 

A. New formations of the connec- 
tive-tissue type. 

1. Normal connective tissue. 

a. Fibroma. 

b. Lipoma. 

c. Chondroma. 

d. Osteoma. 

2. Embryonal connective tissue. 

a. Myxoma. 

b. Sarcoma. 

c. Connective-tissue 

(cancer. ) 
vol. i„— 1G 



B. New formations of the epithelial 
type. 

a. Papilloma. 

b. Epithelioma. 

c. Carcinoma. 
C Higher types of tissue. 

a. Angioma. 

b. Neuroma. 

c. Adenoma. 

S. W. Gross. 
Benign tumors. 

1. Cystic. 

2. Hydatid. 

3. Myxomatous. 

4. Li'pomatous. 

5. Fibrous. 

6. Cartilaginous. 

7. Osseous. 

8. Papillary. 

9. Polypoid. 

10. Myomatous. 

11. Vascular. 

12. Neuromatous. 

13. Adenoid. 

14. Lymphatic. 



Sarcomatous tumors. 

1. Round-celled sarcoma. 

2. Spindle-celled sarcoma. 

3. Giant-celled sarcoma. 
Carcinomatous tumors. 

1. Scirrhus. 

2. Encephaloid. 

3. Epithelioma. 

4. Colloid. 

5. Melanosis. 

It will be of advantage now to speak of 
each class of tumors as given in the origi- 
nal text, and to add such matter to the 
author's description as more recent dis- 
coveries and growth of opinions require. 
The new classes will be interpolated, where 
the author's classification does not give 
such as are found in the above schedules.] 

Cystic tumors consist essentially of ab- 
normal cysts, sacs, or bags, filled with 
fluid or other substance produced by se- 
cretion or growth from their walls. Some 
appear to be formed by the increase and 
coalition of spaces in the connective or 
other tissues, in which spaces fluid accu- 
mulates, and becomes gradually encysted 
by the definition and more distinct organ- 
ization of its boundaries. Such is (1), 
probably, the origin of many synovial or 
bursal cysts, and of some cysts in tumors. 
But (2) many more cystic tumors are 
formed by the morbid growth of natural 
ducts, or sacculi. Such are many mucous, 
sebaceous, and other cysts. (3) Some are 
protruded portions of a serous membrane, 
which separate from that membrane by 
closure of their canal of communication, in 
the way which is natural in the case of the 
tunica vaginalis testis.. Thus, closed cysts, 



242 



TUMORS, 



symmetrically placed outside the femoral 
rim_*s, appear to be detached portions of 
peritoneum. Others, which once commu- 
nicated with the sub-arachnoid cavity 
through a bifid spine, are severed from 
it in later life by the union of the arches 
of the vertebra?. And (4) many are due 
to the enormous growth of elementary 
structures which increase from the form 
of cells or nuclei, and become sacculi 
with organized walls capable of secreting 
or producing other growths. After this 
brief indication of the general modes of 
origin, by one or other of which it is pro- 
bable that all abnormal cysts are derived, 
the pathology and surgery of each kind 
may be more fully considered. 

[The division of cysts given in the text 
is not the one now most generally made. 
These bodies, many of which are not re- 
garded by some writers as tumors, in the 
strict acceptation of the term, have been 
classified in three different ways. First, 
according partly to their contents, and 
partly to the organ with which they are 
connected. Secondly, according to the 
mode of their formation. Thirdly, strictly 
according to the anatomical nature of 
their contents. It is a fact, however, 
that their structure, varieties, and mode of 
development are so diverse and involved 
that an entirely satisfactory and compre- 
hensive classification is impossible. Some 
contend that a connective-tissue mem- 
brane or proper cyst-wall and an epithelial 
(or endothelial) lining are essential con- 
stituents of every cyst, and exclude all 
cavities not having such an envelope, as, 
for example, the cysts formed in the inte- 
rior of divers tumors or organs, which are 
formed by degeneration of the tissues 
which surround them. 

A very good general division of cysts is 
given by Billroth. lie speaks of cysts 
developed from sacs already formed (true 
cysts), and of those altogether newly 
formed (cystomata). But even by this 
method of division it is difficult to arrange 
all cystic developments. Some apparently 
belong under both headings, as, for exam- 
ple, cystic disease of the thyroid gland. 

The classification according to the mode 
of development is the best. Here we 
have : — 

1. Retention cysts, which are form- 
ed by the retention of the secretion of a 
gland, which normally reaches the skin or 
mucous membrane. The usual condition 
preliminary to the production of this vari- 
ety of cysts is something which occludes 
the ducts or mouths of secreting glands or 
tubes, and which converts them into 
closed cavities in which the products are 
retained and accumulated. The duets 
may be closed by inspissation of the secre- 
tion, by foreign bodies intruding them- 



selves, and by obliteration of the canals 
from external pressure or from inflamma- 
tory changes within or immediately sur- 
rounding them (skin and mucous glands, 
the gall-bladders, kidneys, and the salivary 
glands). Again, retention cysts l-esult 
from the cohesion of the termini of the 
papillae, or processes of dendritic vegeta- 
tions (cystic papilloma and others). The 
contents of this variety of cysts vary very 
greatly ; some have solid cheese-like mate- 
rial, others oily, and others glairy mucus, 
depending in each instance on the gland 
or organ involved and the stage of the 
process. 

2. Exudation cysts. — These cysts 
may also be called accumulation cysts, to 
distinguish them from the previous class, 
in which the contents are derived from a 
special secreting apparatus. Like the pre- 
vious class the sac already exists, but 
unlike them the cavity is from the first 
a closed cavity, and not one formed by the 
closure of a normal outlet or duct. The 
accumulation and distension are produced 
by an exudation, generally of a kind nor- 
mal to the part, but which contains an 
excess of the normal salts, albuminous, or 
fibrinous material in varying proportions. 
Of this class bursa? mucosa?, serous sacs, 
cerebro-spinal cavities, etc., furnish the 
larger number of instances. The watery 
character of the contents is expressed by 
the various names which they beai', as 
hygroma, hydrops, etc. 

3. Extravasation cysts. — Here we 
are concerned mostly with a hemorrhage 
in the. parenchyma of an organ or into the 
interstitial connective tissue. We scarcely 
would speak of a recent bleeding or blood- 
clot as an extravasation cyst ; it does not 
i*eceive this name until after the cyst-wall 
is formed by the condensation, etc., of the 
surrounding tissue. Occasionally a cyst 
is immediately formed, for example, when 
blood is effused between the layers of a 
fibrous membrane and remains fluid. The 
contents vary from fluid blood to a clear 
serous fluid in which blood-crystals alone 
remain to attest its origin. In their late 
stages, and even in their origin, these 
cysts may be undistinguishable from the 
preceding class. 

4. Softening cysts. — In this class, 
and to a certain extent in the preceding 
one, we have to do with cysts of new for- 
mation. To this class has been applied 
the name cystoma, to indicate their rela- 
tionship to the general class of tumors or 
neoplasms, and to show that they are pro- 
duced by such definite morbid processes 
as lead to the growth of new formations. 
The pathological process here concerned 
leads to the formation of a fluid, it may 
be in normal tissues, or it may be in pre- 
formed new growths. During the pro- 
cess of formation these cysts are deficient 
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m a cyst-wall, and for this reason they 
have been by some denied admittance into 
this class of growths. It is not until they 
have ceased to extend peripherally that 
an enveloping membrane partitions them 
off from the "surrounding tissue, and in 
this, so to speak, completed condition 
they bear a close resemblance to exuda- 
tion cysts, and ma} r then receive accretions 
to their contents by the same process as 
this latter class. 

In this classification of cysts no men- 
tion has been made of barren and prolifer- 
ous, or of unilocular and multilocular, or 
again, of exogenous and endogenous — 
words so frequently in use formerly — and 
they have been excluded with a purpose. 
The names barren and proliferous signify 
conditions and not modes of formation 
of cysts, and they arose from ignorance 
either of the pathological processes or of 
the histological structure. The barren 
cyst is one either in which the process of 
production has ceased, or in which, a 
structureless wall exists, or whose exist- 
ence or nature was ignored, as, for exam- 
ple, the simple serous cysts (exudation 
cysts). The proliferous cyst is one in 
which the process is in activity, or which 
shows a cellular lining in an active bud- 
ding condition. Now in truth such a barren 
cyst — barren in its fully developed condi- 
tion — as a sebaceous follicle or cyst was 
at one time in a most active stage of 
proliferation, and its whole contents are 
due to the proliferative action of its for- 
mer lining of gland-cell epithelia, now 
destroyed by pressure. Many barren 
cysts of this variety again take on active 
proliferation, if a portion of their contents 
is removed and the cell lining thus re- 
lieved from the pressure of distension. 

The names unilocular and multilocular, 
as descriptive of different varieties of 
C} r st growths, have to a great degree lost 
their value, and have only been retained 
for their usefulness in description. We 
know that a unilocular cyst which, during 
its growth, becomes lined with a dendritic 
vegetation of papillaiw out-growths, may 
by the process of cohesion of their ter- 
mini become multilocular (retention cyst 
of papilloma cysticum). A multilocular 
cystoma may, by the process of distension 
and the breaking down of its septa, be- 
come unilocular.] 

Serous cysts, simple and barren, are 
probably the most numerous of the whole 
class. The name may include such as 
have been named hygroma, meliceris, and 
many forms of hydrocele ; and, generally, 
all the cystic tumors which have thinly 
liquid or honeylike contents of yellow, 
brownish, or other tint, not very differ- 
ent in consistence ( from serum of blood. 
They may occur in almost any part of the 



body. By far their most frequent seats 
are in or near glands or gland-like struc- 
tures, as the kidneys, the tigroid, the 
mammary gland, 1 the labial, and others ; 
but the}' are not rare in the subcutaneous 
tissue^ especially of the neck and trunk ; 
they may be found too in nerves, in bone, 
in muscle, etc. In the neck they have 
been often described as " hydroceles of the 
neck." 

The most frequent serous cysts have 
their membranous walls white and mode- 
rately vascular, formed of connective 
tissue, usually too firmly connected with 
the surrounding parts to be easily de- 
tached during life, and generally lined 
with a tesselated epithelium, or a nucle- 
ated membrane. Such serous cj'Sts may 
be single, or multiple and clustered"; 
hundreds, even, may be collected in one 
part or place, and may either communi- 
cate freety, or be merely collected in one 
mass of tissue. Their contents may be, 
and most of them are, like ordinary se- 
rum ; but they may be thick and honey- 
like ; or may have various tints of green, 
olive, brown, ruddy, or red ; or they may 
glisten with crystals of cholesterine ; or 
may have fibrine, and coagulate on re- 
moval : and as yet no relation or corre- 
spondence can be traced between the cyst- 
walls and their contents ; there is no such 
variety in the former as in the latter. 

No general rule can be stated concern- 
ing the origin, manner, or rate of devel- 
opment and growth of serous cysts. Of 
those that are of chief importance in sur- 
gical practice, some seem to originate in 
transformations of the structures of neevi, 
and are traced to the time of birth or ear- 
liest childhood ; some, as the ovarian, be- 
ginning in enlargement of Graafian vesi- 
cles, are diseases of puberty or later life ; 
some, again, as the mammary, are most 
apt to originate during or after the time 
of natural degenerac} 7 of the milk-glands. 
To many others no date at all can be as- 
signed. With the exception of the ova- 
rian, those grow largest which begin in 
youth, and spread in loose tissues, as in 
the axilla. The increase of most others 
is moderate, and they may long remain 
stationary. 

For the diagnosis of serous cysts seated 
in external parts these are the chief facts 
to be remembered. They are usually 
regular, well-defined swellings ; smooth, 
round, oval, or, more rarely, lobed; mova- 
ble with, not in, the surrounding and gen- 
erally healthy or only wasted parts ; 
painless ; covered with healthy integu- 
ment. In some situations they are trans- 



1 The special characters of the cysts in each 
organ will be described in the parts devoted 
to the surgery of the thyroid, mammary, and 
other glands, etc. 
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lucent. "Where they are large and not 
very tensely filled, they may give the sen- 
sation of perfect to-and-fro fluctuation ; 
but in many instances, especially in the 
mammary gland and by the gums, they 
are so tensely filled, that the detection of 
fluid must rather be by their admitting 
of deep central pressure, and instantly re- 
coiling as the pressure is withdrawn. By 
one or other test of fluid, its presence can 
be general]}' ascertained. The diagnosis 
is made more probable if the tumor that 
has these characters be in the neck, the 
mammary gland, or the gums ; if in the 
first situation, it. had its origin in some 
congenital error ; or if in the second, it 
was first noticed during or near middle 
age, or can be partially emptied through 
the nipple. 

The diseases most likely to be confound- 
ed with serous cysts are the softer kinds 
of solid tumors, as the glandular, fibro- 
cellular, soft cartilaginous, etc. ; abscesses, 
especially the chronic ; and cystic tumors 
of other kinds. For help in the diagnosis 
from solid tumors, the characters related 
above may be compared with those that 
will be assigned presently to each kind of 
tumor ; but chiefly the detection of fluc- 
tuation, or of the yielding and immediate 
recoil of fluid, must be relied on. Serous 
cysts assume the characters of a solid 
tumor, when deeply seated and tensely 
filled and rendered uneven by the close 
adhesion of rough surrounding textures. 
Prom acute abscess, the diagnosis is usu- 
alty made clear by the pain, and other 
signs of active inflammation ; from chronic, 
with more difficulty, by the walls of the 
abscess being usually thicker, harder, and 
less pliant, so that the borders feel much 
denser than the central part. From 
other barren cysts, the diagnosis may de- 
pend wholly on the localities in which 
they are severally found ; but this will be 
generally sufficient. 

The treatment of serous cysts must 
greatly vary in different cases. Referring 
here to none but those in external parts, 
some are too large and involve too many 
and important parts for curative treat- 
ment, but any may be punctured, whether 
for help to diagnosis or for beginning 
treatment ; puncture alone, however, is 
very rarely curative, though it may be 
successful when followed by a chilling lo- 
tion or by pressure. Some may be cured 
•by external irritation ; those in the mam- 
mary gland are commonly thus curable, 
either before or after tapping; with others 
the same remedy more often fails. Iodine 
injections are often successful, especially 
for serous cysts in or near the tigroid 
s;land. Setons may succeed where these 
have failed, but they are apt to inflame 
the cyst too much, and with very large 
cysts may be dangerous. The cysts by 



the gums are best treated by being widely 
laid open, and either cauterized within or 
filled with lint, so that they may freely 
suppurate. Those in bones may be treat- 
ed in the same way ; and similar means 
may be used, if milder measures fail, for any 
that are not too perilous by size or depth. 
Complete excision is rarely necessary for 
simple serous cysts, for such portions as 
may be left will granulate and scar. But 
if the cysts be multiple and clustered, it 
is not sufficient to remove some of them : 
those which are left entire will continue 
to increase. Hence the occasional neces- 
sity of removing a whole mammary 
gland containing many cysts. The not 
rare connection of clustered serous cysts 
with venous nsevi explains the serious 
bleeding which sometimes occurs during 
their excision, and which had better be 
anticipated in operations on those in the 
neck or near any large veins. 

The prognosis of serous cysts is gener- 
ally favorable. Once closed or cut away, 
no further mischief is likely to ensue. 
Yet in some cases great caution is neces- 
sary : for, in the breast, a coincidence, 
apparently accidental, of cystic disease 
with cancer is not very rare; in the neigh- 
borhood of a large cyst a small one may 
be overlooked, and may increase after a 
seeming cure ; and it has happened that 
a serous cyst, after being obliterated by 
treatment, has been found to be part of a 
medullary cancer which its size had con- 
cealed. 

Synovial cysts. (Diseases of Btjrs^e.) 

Mucous cysts [retention cysts], including 
all that contain a fluid like mucus, are 
commonly derived either from cystic dis- 
ease of so-called mucous glands, or from 
dilatation of obstructed ducts or reser- 
voirs. The chief of them are the Nabo- 
thian and Cowperian cysts, ranula, and 
cysts of the antrum, and' of these it may 
suffice to say that their distinctive charac- 
ters are like those of serous cysts, from 
which they differ only in the localities in 
which they are found. Where the one 
kind are rare, the other are common. As 
a rule, the sufficient treatment of mucous 
cysts is to lay them wide open, and then 
keep them open, or make them granulate : 
smaller measures are very rarely useful ; 
but particular methods must be adapted 
to each form or locality. The prognosis 
is very favorable, for mucous cysts do not 
appear in the complications with which 
the serous are sometimes found. They 
are, however, more difficult to obliterate, 
and even long after apparent cure may 
fill again. 

Sanguineous cysts [extravasation cysts. 
There are two distinct varieties, one of 
entirely new formation, the other from a 
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normal cavity], (heematoceles of the neck, 
and of any parts other than the tunica 
vaginalis) are very nearly related to the 
serous ; differing only in their contents, in 
their occasional origin from violence, and 
in that they are usually single, never very 
numerous in a cluster. They are most 
frequent in the subcutaneous tissue in or 
near the neck or trunk, but not rarely 
they rise from the deeper part of a limb, 
and reach a large size. In such a position 
they are likely, even more than serous 
cysts, to be or to become the seat of me- 
dullary cancer, although, even when of 
large size, they may present on being 
opened and explored no trace of a solid 
growth. Their walls may be merely 
membranous, like those of the most fre- 
quent serous cysts ; but sometimes they 
are remarkably fasciculate within, not 
very unlike the interior of an auricle ; 
and sometimes they have minute cysts in 
their own substance. Those which are 
fasciculate appear to be formed by une- 
qual distension of the natural tissues. 
The distending force may be a rapidly 
secreted fluid, but it is sometimes due to 
the rupture of a bloodvessel. In this way 
a cyst was formed in the popliteal nerve 
which filled the ham, although it origi- 
nated in a rupture of the small artery and 
vein within the nerve. 1 The blood in 
some sanguineous cysts is clotted and 
partially decolorized, or mixed liquid and 
clot ; in others it is liquid like ordinary 
venous blood, but coagulates when with- 
drawn. In the former case, it is probable 
that the blood is derived from an acci- 
dental hemorrhage into a serous cyst (as 
a hydrocele may be changed into a haema- 
tocele of the tunica vaginalis) ; in the 
latter case it is probable that the cyst has 
always contained blood, and has owed its 
origin to some transformation of the struc- 
tures of a neevus, such as an enlargement 
and coalition of its venous canals or 
spaces. And this view is confirmed by 
the occasional existence of growths in 
which blood-cysts and nsevus are com- 
bined ; and of others in which veins are 
found opening into the cysts. 

The diagnosis of sanguineous cysts 
from solid tumors, and all diseases other 
than cysts, must rest on evidences similar 
to those already stated for distinguishing 
the serous cysts. From these a diagno- 
sis without exploration may be impossible. 
Both alike may be congenital, or may 
first appear at any later period ; both 
may be connected with ncevi ; neither ob- 
serves any definite rule of inerease ; 
neither belongs especially to any one 
period or condition of life, though both 
alike commonly come under treatment 
before middle age. A sanguineous cyst 



1 Med.-Chir. Transactions, vol. xlix., p. 29. 



communicating with a bloodvessel may 
in some positions be made to vary in size. 
The treatment of sanguineous cysts 
may resemble that of serous. Emptying 
by tapping is rarely successful, but may 
always be allowed the chance. Iodine or 
other stimulant injections may be tried ; 
and, these failing, the cysts must be laid 
open or removed, with due care for the 
free bleeding that may ensue in those 
that are connected with nrevi. The 
growth of cancer does not appear to be 
accelerated by opening and obliterating 
the foregoing cyst. 

Oily and colloid cysts have too little prac- 
tical importance to need more of state- 
ment than that the former may be found 
in the place either of cutaneous cysts or 
of dilated milk tubes, and the latter in 
any place where a serous cyst may occur, 
but chiefly in the thyroid gland and kid- 
ney. These, may, therefore, be passed 
by ; and seminal cysts will be described 
among diseases of the testicle and sper- 
matic cord. 

Compound or proliferous cysts. — Under 
either of these names (but the second is 
the better) may be included all the cysts 
on whose walls vascular, or other fully 
organized structures are formed. The 
boundary line between the barren and the 
proliferous is not well marked, yet the 
distinction has some practical utility. 

When many simple cysts are clustered 
together, they may appear like a prolifer- 
ous cyst ; but in general the distinction 
can be ascertained that, in the one case, 
the numerous cysts are only contiguous, 
and in mutual contact at their adjacent 
walls ; in the other case, some are inclosed 
within others, or are outgrowths from 
others' walls. 

Among the varieties of proliferous cysts, 
distinguished, as they may best be, by 
their growths or other products, the chief 
are enumerated at p.238. The complex cys- 
tic, or cystigerous, growths are best typified 
by examples of the complex ovarian cysts, 
and by the cystic disease of the chorion, 
the so-called hydatid mole. The import- 
ance of the former in practice is almost 
entirely confined to those that occur in 
the ovaries. In other parts they are ex- 
tremely rare ; there are no sufficient signs 
by which to distinguish them from the 
multiple or clustered simple cysts, and 
their treatment must be the same. 

[In respect to the general class of pro- 
liferous cysts, we have already stated the 
modern views of the inutility of this divi- 
sion. The impossibility of this distinction 
is especially true as concerns the complex 
cystic or cystigerous growths, especially 
those of ovarian origin. The ovarian cysts 
arise in general either from a colloid de- 
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generation of the Graafian follicles or from 
a similar change att'euting the connective- 
tissue stroma of the ovary. The cysts 
with intracystic growths, in the study of 
which Paget has mostly relied on tumors 
of the breast, are now generally classified 
by authors, not under cystic growths, but 
under the head of tumors which in many 
instances become cystic. In fact it would 
seem that Paget has described the prolif- 
erous cyst as the origin of the tumor, and 
the intracystic growths as something pro- 
duced, by an irritative process, from the 
cyst wall — in other words, he has mistaken 
the accident for the chief factor in the 
morbid change, because, as is now well 
known, the cystic cavities of these tumors 
are due to changes of the new formations 
cither in the pericanalicular or endocana- 
licular tissue which is represented, and 
the fluid filling the cavities is either of the 
nature of a retained secretion or an ex- 
cretion from its cellular lining. That the 
cystic cavities are the accidental quality 
of these tumors is evident from the fact 
that in the early stages the cysts are in- 
conspicuous and the tumor is solid ; the 
older they become the larger are the cys- 
tic cavities and less active are the prolif- 
erative qualities of the cellular lining,since 
the cells become destroyed or atrophied 
from the pressure of the contained fluid. 
It is evident, as M. Labbe remarks (Labbe 
et Coyne, Traite des tumeurs benignes du 
sein, Paris, 187G, pp. 50-54) that Paget 
has examined these growths only in their 
completed stage, and has not studied the 
process of development. Therefore, most 
of these cysts are left for description and 
study under the heads of the various 
classes of tumors in connection with which 
they occur, viz., the cystic sarcomata and 
cystic adenomata, as well as other varie- 
ties, and to which special reference will 
be made in connection with the organs in 
which they occur with special frequency.] 

Ousts proliferoils with vascular growths, 
including most of the "sero-cystic sarco- 
mata," are most frequently found in or 
near glands, especially the mammary, la- 
bial, thyroid, and prostate glands ; but 
they may be found also in the subcuta- 
neous tissue, and in deep intermuscular 
spaces. 

The walls of these cysts, which may be 
either single or multiple, are usually 
formed of thin connective tissue, smoothly 
lined within, and externally combined 
closely with the surrounding structures, 
so that they are not easily dissected out 
entire. Their cavities, till they are filled 
with the vascular growths, may contain 
either serum or any of the fluids that 
occur in the simple cysts of the same parts. 
The intracystic growths, according to their 
duration, or the proportion between the 



rate of their increase and that of the cyst, 
fill more or less of the cavity. They ap- 
pear to spring from single points or spaces 
on the inner wall of the cyst ; thence en- 
larging and extending, they may gradually 
fill it, excluding the" fluid which at first 
surrounded them, and then, it may be, 
uniting with those parts of the inner sur- 
face of the cysts from which they did not 
spring, and coalescing with them so as to 
form a solid tumor, around which the for- 
mer cyst-walls appear as a capsule. By 
still further increase the intracystic 
growths may protrude through the cyst- 
walls and their superjacent tissues, and 
thence may project as '•''fungous growths," 
looking like cancerous excrescences. 

The form of the intracystic growths is, 
in different instances, extremely various. 
Some are low, broad-based, like heaps of 
granulations ; some are very lobed and 
"cauliflower-like;" some are variously 
branched with narrow leaf-like processes, 
clustered and arborescent. Their struc- 
tures are not less various. Some are soft, 
yellowish, like laminated fibrine-clot ; 
some spongy and succulent ; some are like 
soft gelatine ; some firm, like mammary 
gland. Again, they are all variable in 
vascularity, and therefore in their tints of 
color ; cysts may form in them ; they may 
be diseased or degenerate. 

The minute structure of the intracystic 
growths connected with glands is gene- 
rally glandular, imitating the structures 
of the corresponding glandular tumors, 
but more often than in them very rudi- 
mental, or imperfect, or altered by degen- 
eracy or disease. (See Pig. 36.) In other 
parts they appear, generally, like the 
structures of granulations, and other ex- 
amples of developing connective tissue. 

In the diagnosis of this form of proliferous 
cysts (sero-cystic sarcoma, cysto-sarcoma), 
one looks first to their seat. They are not 
rare in or near glands, or structures beset 
with glands ; they are very rare in any 
other situations. Their shape is generally 
roundish or oval, sometimes lowly lobed or 
tuberous; they are well-defined and mova- 
ble. If they still contain much fluid, this 
maybe detected by the tension and elasti- 
city of the cysts or by fluctuat ion. Before 
the skin gives way, and the fluid escapes, 
a characteristic bluish or black hue may 
come over the prominent soft lobes. Some- 
times the combination of solid and fluid 
may be detected, as when one feels a hy- 
drocele with the testicle behind the fluid. 
If there be little or no fluid, the tumor 
may not be distinguishable from a soft 
gland ular or fibro-cellular growth. There 
may, indeed, be no distinction possible, 
seeing that many of the solid tumors thus 
named very probably originate in such 
intracystic growths as are here described. 
The size of the growths will rarely help a 
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diagnosis ; tbey may be of any size, from 
one just discoverable to a foot in diameter. 
The structures adjacent to them are al- 
ways healthy, unless when they have pro- 
truded ; and then the integuments or 
other structures, through ulcerations of 
which they have passed, are thinned out 
to the apertures of ulceration, but are 
otherwise not diseased. The surface of 
the protrusion is usually like that of ordi- 
nary granulations ; florid, soft, elastic, 
pliant ; bleeding easily on contact, yet not 
profusely. Sometimes the foliated ar- 
rangement of the growth is distinguish- 
able as it lies in or projects through the 
circular aperture of healthy skin. The 
protrusion of the growth may cause gene- 
ral disturbance or some cachexia ; but, 
except in this case, these tumors are not 
attended with ill health ; and their ordi- 
nary history before they come under treat- 
ment is, that they have been long observed 
increasing slowly and without pain, though 
it may be with occasional more rapid en- 
largements. The age at which they appear 
is not distinctive, for, while they are most 
common in the breast between thirty and 
fortjr years of age, they are met with up 
to seventy-five. 

By all these characters the most im- 
portant diagnosis of the proliferous cysts 
— that, namely, from cancer — may usually 
be made. It may be nearly impossible to 
distinguish them, on the one hand, from 
simple or clustered cysts ; and, on the 
other, from glandular or flbro-cellular 
solid tumors : but this diagnosis is of com- 
paratively little importance. From can- 
cers, especially the medullary, which they 
most resemble, they must be distinguished 
by the signs just enumerated ; to which 
may be added the absence of correspond- 
ing disease in tho lymph-glands and other 
distant parts. 

Excision appears to be the best remedy 
for all these proliferous cysts. In the 
breast, the close adhesion of the cyst to 
the adjacent structures may require that 
they should be removed with it ; in other 
parts, the cyst may usually be removed 
alone. 

The prognosis, after removal, is favor- 
able. But by no means rarely cases oc- 
cur of repeated recurrence of proliferous 
cysts in the breast ; and this event may 
be feared when care is not taken to 
remove the whole, and when the intra- 
cystic growth, and in less degree the cyst- 
walls, are particularly soft, succulent, and 
of gelatinous appearance. The account 
of cases of such recurrence will be given 
in the section on recurrent tumors. 

Cutaneous cysts. — Under this name may 
be included all those whose walls have the 
structure, or form any of the usual pro- 
ducts, of skin. Some of them, especially 



those which are congenital and those 
which grow in the ovaries, have evident 
cutaneous structures lining them ; cutis, 
epidermis, hair-follicles, etc.; in others, 
including most of those that have been 
called sebaceous, epidermal, and athero- 
matous cysts, there are onty such mate- 
rials as the skin, or some of its included 
organs, produces. 

The cutaneous cysts in ovaries need be 
mentioned here only as being types of the 
whole group in respect of the complete- 
ness of the cutaneous structure, and the 
abundance of perfect hair, epidermis, and 
other structures that they produce. And 
those that occur in other parts than the 
subcutaneous tissue have their sole or 
chief interest in their singularity and 
rarity. They have been found in the tes- 
ticle, lung, kidney, bladder, sublingual 
tissue, and within the skull ; in the last 
situation being probably such as were 
formed in foetal life, and shut in by the 
gradual closure of the ossifying skull. But 
of air these, no diagnosis or general rules 
of treatment can be given. Of those 
that are found in the subcutaneous, or 
just deeper, structures, it is useful to dis- 
tinguish the congenital from those that 
form first in later life. 

[Under the head of cutaneous cysts the 
author has included varieties of growths 
which, under the present method of classi- 
fication, are now widely separated, and 
which are, also, evidently widely sepa- 
rated in their mode of origin. The Jirst 
class mentioned in the text arc now 
spoken of as dermoid cysts or tumors, 
and where their contents are greatly diver- 
sified by the presence of one or more highly 
organized tissues of the body (teeth, 
bones), Virchow has named them tera- 
toma. The second class are simply reten- 
tion cysts, due to the closure of the excre- 
tory ducts - of the follicles. The dermoid 
tumors are invariably of congenital ori- 
gin, and their walls repeat the textural 
and structural relations of the outer skin, 
which, with its appendages, forms a closed 
sac with the epithelial surface turned in- 
wards. The epidermis shows the typical 
separation into a horny and mucous layer ; 
the hair follicles are scarcely to be recog- 
nized, neither are the sebaceous glands. 
Papillce certainly are not present with the 
same regularity as in the outer skin. 
These cysts arc very distinctly separated 
from the surrounding connective tissue. 
Teeth, which occur with great frequency 
in them, are complete in all their parts, 
and are sometimes found embedded in 
bony sockets. The bones which occur 
also are covered with periosteum, and are 
supplied with vessels, and exhibit normal 
articulations. More rarely, nervous and 
muscular tissues are present.] 

The congenital cutaneous cysts are by far 



248 



TUMORS. 



most frequent under the eyebrow or in 
some other position in or near the orbit. 
They may occur in any other part, but no 
general account could be given of any but 
those in or near the orbit. Here they are 
usually round or oval ; often flattened ; 
deep-seated, resting on or embedded in 
the frontal bone ; and in some cases even 
prolonged through apertures in the inner 
Avail of the orbit into the ethmoidal cells 
or the cranial cavity. Their walls are 
very thin, membranous, white, formed of 
perfect connective tissue, very closely 
connected with the textures around them, 
lined within with perfect epidermis, and 
often showing hairs like fine eyelashes, 
growing from perfect follicles. Usually 
they are filled, but not tensely, with tur- 
bid" or oily liquid ; or with sebaceous or 
spermaceti-like substance, including cast- 
off hairs. 

Cysts of this kind are usually of slow 
growth. Tliey increase in the first years 
of life at a scarcely greater rate than the 
rest of the body does, and they rarely 
attain a greater diameter than about two- 
thirds of an inch ; they are usually less. 
They may, however, enlarge by unusual 
increase of their contents, and inflaming 
at last may ulcerate. 

By the characters just described, the 
diagnosis of these congenital cysts is not 
difficult. The existence of one may be 
believed in any case of a small growth 
having the general characters of a cyst, 
seated nearor just within the upper or the 
inner boundary of the orbit, observed at 
birth or in early childhood. A naevus 
may present some of these characters, so 
may a fatty tumor or a serous cyst : but 
the diagnosis of the latter is not very im- 
portant ; and that of the former maj r rest 
on its greater softness, compressibility, 
and pliancy ; the bluish tint, or visible 
bloodvessels, over or near it ; its soft puffy 
feel, its pulsation, or its variable size. 

The only appropriate treatment of these 
cysts is excision. The depth of the cyst 
and its close adhesion to all the parts 
around it, and especially to the periosteum 
and bone, make the operation and the 
subsequent healing almost always very 
tedious. Care should be taken to dissect 
away the cyst entire: for if its contents 
escape during the operation, the remain- 
der of the dissection is made much more 
difficult ; and if a portion of it be left, it 
may continue to produce cuticle and se- 
baceous matter, and prevent the healing 
of the wound. Generally, the immediate 
union of the avouik! should not be attempt- 
ed, lest pus form and burrow under the 
orbicularis muscle. If the removal of the 
cyst be complete, no return of the disease 
is to be feared. 

Tlie more common cutaneous cysts, which 



are not congenital or formed in earliest 
life, have rarely so complete and perfect 
structures as those just described ; only 
their contents are always like the epider- 
mal or other products of skin, more or less 
perfect or degenerate. In different speci- 
mens the Avails of these cysts are Avidely 
various. In a great majority they are 
thin, pliant, formed of healthy-looking 
connective tissue, loosely connected with 
the surrounding textures, and lined Avith 
smooth shining cuticle. In some they are 
thick, hard, laminated; in some, toughly 
fibrous ; in some, calcified ; but all these 
conditions are probably due to morbid 
changes in cyst-Avails that Avere originally 
thin. In some i-are instances the cyst- 
walls appear complicated by the growth 
of other cysts in or from their Avails. 
Their contents are yet more various, and 
the varieties have suggested the several 
synonyms of cuticular, sebaceous, athero- 
matous, etc. Most commonly the}'' con- 
sist of layers of Avhite soft epidermis, 
easily scaling asunder, disorderly, and 
mixed with softer or liquid matter at the 
centre. In some instances, abundant 
crystals of cholesterine, mingled with the 
epidermal scales, give a peculiar glisten- 
ing mother-of-pearl character to the lam- 
inae of the cyst-contents; and many of 
these have been named cholesteatoma. 
And in many cases, probably through 
disease, or through degeneracy of the cyst- 
Avalls, the contents consist of turbid broAvn- 
ish, yelloAvish, or other colored fluids in 
which clusters of epidermal cells, with 
granular, earthy, and fatty matter and 
crystals, are floating. But hoAvever 
strange the contents may seem, the micro- 
scope will ahvays disclose in them true 
epidermal structures; nucleated scales, 
filmy and folded, lying in clusters, or free, 
or collected in the form of laminated cap- 
sules (like those Avhich some have thought 
characteristic of epithelial caucer). Often, 
too, the smell of cutaneous secretion is as 
evident as the sight. 

The cutaneous cysts maj- be found un- 
der the skin of any part; but they are 
probably a hundred times more common 
in the scalp than in any other situation. 
Some of them have, in the skin over their 
chief prominence, a small dark point, 
through Avhich a fine probe may be passed 
into their cavity; over others no such 
mark can be seen. And this difference 
indicates a difference in their modes of 
oi'igin; namely, that the former are due 
to distension and overgrowth of hair folli- 
cles, Avhose orifices remain obstructed by 
the material of the dark point; and the 
latter are complete cysts, formed, it may 
be, after the fashion of hair-follicles, but 
ha\ r ing never contained hairs or possessed 
external openings. [These cysts originate 
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from the sebaceous glands, and are reten- 
tion cysts by closure of the ducts. So far 
as is known, they generally start in glands 
connected with hair-follicles which are im- 
mature.] In either method the cysts are 
usually first formed in youth or early adult 
age, though they rarely come under treat- 
ment till many years later. They are very 
rarely referred to any local cause, but are 
commonly hereditary, though not con- 
nected with any constitutional peculiarity. 
Their rate of growth is uncertain. Many, 
after attaining a diameter of about half an 
inch, remain long or always stationary ; 
others, even in the same person (for these 
cysts are often very numerous in the 
scalp), maintain a regular rate of increase, 
and thus some have reached a diameter of 
six inches. But when they grow very 
rapidly, or when they are actively in- 
flamed, as after injury, it is common to 
find cutaneous cysts very thinly covered 
with ruddy or dry skin; and this, ulcera- 
ting, may permit them or their contents 
to protrude. Hence are derived most of 
the so-called "horns" of the scalp and 
face, and more rarely of other parts. 
Sometimes, too, it has happened that the 
protruded contents of an inflamed and 
ulcerated cyst have become vascular, 
grown rapidly, and formed a granulated 
bleeding mass, very like an exuberant 
epithelial cancer. 

The sebaceous cysts which grow in the 
tympanum and external auditory meatus 
claim particular notice, as they sometimes 
prove fatal. They increase toward the 
bone rather than toward the cavity of the 
meatus, and having perforated by gradu- 
ally producing absorption of the bone, 
they set up inflammation of the cerebral 
membranes and abscess of the brain it- 
self. The importance of early treatment 
of these apparently trifling tumors is ob- 
vious. See Diseases of the Eak. 

[These cysts have been called choles- 
teatoma, and are, in the great majority of 
cases, nothing more than a retention of 
inflammatory products, the result of a 
purulent catarrh of the middle ear, ac- 
companied with polypoid granulations 
and perforation of the membrana tympani. 
They are therefore retention c}-sts. In 
other cases they represent a true new 
growth arising from the bone or from some 
of the soft parts of the ear, and in these 
instances the clinical peculiarity exists 
that all inflammatory irritation in the 
neighborhood is wanting in the earliest 
stages of development, and the suppura- 
tive destruction is only shown later. The 
whole temporal bone may be infiltrated 
and destroyed, and by pressure on the 
neighboring tissues, from increase of the 
collection or the swelling of its mass by- 
moisture and secretions, serious diseases, 



and even death may result (purulent 
sinus — thrombosis with pyaemia, menin- 
gitis, abscess of the brain). 1 ] 

In the scalp the diagnosis of cutaneous 
cysts is rarely difficult. The most impor- 
tant resemblance which they may bear is 
that to medullary cancers perforating the 
skull ; and the distinction may be the 
more difficult as the skull is sometimes 
defective beneath a congenital cyst of the 
scalp. In other parts it may be difficult 
to distinguish them from chronic abscess, 
fatty or fibro-cellular tumor, acephalo- 
cyst, or any softish tumor. The chief 
points to be looked to, in addition to those 
that are common to all cysts, are their 
immediately subcutaneous situation ; their 
regular, smooth, round or oval form, which 
may in some instances be made to change 
by pressure, when the contents are a soft 
substance that may be moulded into vari- 
ous shapes ; the easy mobility ; the dark 
central point ; the hereditary origin ; the 
slow growth ; the healthiness of the im- 
mediately surrounding parts ; the absence 
of change in them from the pulse or res- 
piration, and of head symptoms when 
they are pressed. 

The cutaneous cysts admit of several 
modes of treatment. Those that have the 
minute openings may be gradually emp- 
tied by dilating their openings and press- 
ing out their contents ; and being thus 
treated, they may be kept from being un- 
sightly or otherwise troublesome, or may 
shrivel up and disappear. But if this 
treatment fail, or if there be no opening, 
and if either the size or any of the incon- 
veniences of the cyst make their removal 
desirable, they may be extirpated with 
caustic or the knife. The latter alone 
might be advised, if it were not for the 
peril of erysipelas and other mischiefs 
that attend even minor cutting operations 
in some persons. Few surgeons of large 
experience have failed to see one or more 
deaths after the excision of cutaneous 
cysts, especially of those in the scalp. The 
treatment of wounds after operations by 
the sulphurous or carbolic acids, or by the 
chloride of zinc, is likely to reduce this 
mortality ; but whenever there appears 
more than average risk of such a calamity, 
the caustic treatment should be employed. 
A space of half an inch or less in diame- 
ter over the most prominent part of the 
cyst being thoroughly cauterized with 
nitric acid or potash, the separation of 
the slough will lay open the cyst, which 
may then be left to empt} r itself and with- 
er ; or may be drawn out through the 
opening ; or may be emptied with pressure 
and cauterized within. Or, in another 

1 Scliwartze's Pathological Anatomy of the 
Ear. 
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method, the cyst being first punctured, its 
interior may be cauterized, and it will 
slough out. 

"When excision is to be practised, it is 
not necessary or usually advisable to dis- 
sect round the cysts. Their connections 
with the tissues next to them are gene- 
rally so loose that, if they be freely cut 
into, they may be seized at their cut edges 
and pulled out. If the cyst have been in- 
flamed, or become adherent by the changes 
induced by friction — changes which are 
chiefly frequent with those on the trunk 
and limbs— it may be necessary to dissect 
out the whole cyst, and perhaps to remove 
a portion of skin with it. In such dis- 
sections the possible connection of the 
cyst with the dura mater must in doubt- 
ful cases be remembered. 

Cysts containing teeth are of two kinds. 
Some, found in the ovaries, or, much more 
rarely, as congenital growths, in other 
parts, contain, with one or more teeth, 
the products of skin, as hair, epidermis, 
etc. Others, occurring in the jaws, appear 
to be enlarged tooth-capsules, in which 
the teeth, through defective or erroneous 
development, have not been extruded. 
The former will be best considered among 
the diseases of the ovaries ; the latter 
among the Diseases connected with 
the Teeth. 

Fatty or adipose tumors and outgrowths 
(see Fig. 33) are the most frequent of all 
innocent tumors. They are commonly de- 
scribed under the names lipoma, and stea- 
toma, and afford good examples of the two 
modes of growth of tumors, the continu- 
ous, and the encapsuled or discontinuous. 

The continuous or fatty outgrowths 
commonly appear as lumps of fat in the 
subcutaneous tissue, ill-defined, as if the 
ordinary fat of some one part had in- 
creased beyond all natural proportion to 
that of the parts around. The excessive 
double chin that some persons have is a 
growth of this kind ; and others, more evi- 
dently morbid, and more rare, occur espe- 
cially at the nape, or behind the ears, or 
over the lowest cervical vertebra?. [Dif- 
fuse lipomata rarely involve a whole limb 
or a portion of a member, and grow in be- 
tween the muscles, tendons, vessels, and 
other structures.] They do not differ in 
structure from the ordinary fat of the adja- 
cent parts, unless in being rather firmer ; 
they are generally troublesome only by 
their ugliness ; yet some patients com- 
plain of pain in and about them. 

ISTo good cause can be assigned for these 
hump-like outgrowths of fat. A child 
presented one in the lower part of the 
back of the neck, whose father had one 
in the corresponding place ; and a woman, 
having seventeen of them, was aware of 
the existence of many similar fatty tumors 



in her father and grandfather. Generally 
they begin their growth in persons about 
forty years, old, and slowly increase, till, 
attaining some uncertain size, the}- stay 
thereat. They appear not more liable to 
degeneration or disease than is the natu- 
ral fat adjacent to them. 

There is very rarely any difficulty in 
the diagnosis of these fatty outgrowths. 
They are evidently only too much subcu- 
taneous fat in a certain place. And gen- 
erally they are hardly amenable to treat- 
ment. Sometimes they may be cured by 
the long-continued taking of liquor po- 
tassre ; but if this fail, excision would re- 
move them ; and this is rarely advisable, 
for the scar of the operation would be as 
ill-looking as the growth. 

Fatty tumors, properly so called, are far 
more common than these outgrowths. 
Their most frequent seats are the trunk, 
especially about its upper half, and the 
parts of the limbs nearest to it. The 
further from the trunk, the more rarely 
they appear ; they are exceedingly rare 
in parts that do not naturally contain any 
adipose tissue ; but, with the rarity of 
curiosities, they may be met with beneath 
the tongue, or in the peritoneum, or per- 
haps anywhere [even on the pleural sur- 
faces, and the synovial folds of the joints. 
A unique instance of a fatty tumor grow- 
ing between the hemispheres of the brain 
and moulded to the corpus callosum is 
recorded]. They usually lie in the sub- 
cutaneous fat, upraising the skin, and 
connected rather more closely with it 
than with any other of the tissues next to 
them. 

Among fatty tumors, some are much 
firmer than others, and than the normal 
adipose tissue ; and the firmer are usually 
smooth, round, or oval, or very largely 
lobed. These have generally tough in- 
vesting capsules, from which partitions, 
extending inwards, intersect them, and 
make a kind of close brawny mesh-work 
filled with fat-cells. The firmer fatty tu- 
mors are, probably, more often deep-seat- 
ed than subcutaneous ; especially they 
are apt to grow near joints ; but they are 
altogether much more rare than those of 
the softer kind. These, which are the 
common fatty tumors, resemble in their 
minute structure, with scarcely a differ- 
ence, the natural adipose tissue. 

[The lipomata belong to the connective 
tissue class of new growths. They are 
characterized histologically, in their ori- 
gin and throughout their development, 
by a peculiarly central mode of growth, 
as distinguished from peripheral. First 
appears a circumscribed proliferation of 
connective tissue, and then the newly- 
formed connective-tissue cells become infil- 
trated with fat. This new-formed con- 
nective tissue forms the bond of union 
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between the new growth and the organ- 
ism, and through this nidus the tumor 
receives its vascular supply. It is this 
point of origin which must be extirpated 
during operation to prevent the return of 
the growth. The lipoma imitates closely 
the panniculus adiposus of the body, but 
distinguishes itself by the large size of the 
individual lobules and nodules, as well as 
of the individual fat-cells, which are more 
fluid and richer in oleine, and therefore 
more elastic. 

The lipomata are subject to various 
metamorphoses. A chronic inflammatory 
hyperplasia, affecting the connective-tis- 
sue trabecule, causes a partitioning of 
the growth into very distinct lobules sep- 
arated by broad bridges of fibrous tissue 
(fibrous lipomata). This process is occa- 
sionally followed by a retrograde change 
with the formation of delicate calcified 
mesh-work, which still further increases 
its firmness and weight. Further, a meta- 
morphosis or degeneration of the adipose 
cells into mucous tissue, and the trans- 
formation of the tumor into a myxoma 
may result. Billroth says the combina- 
tions of lipoma with soft fibroma, with 
myxomatous sarcoma, and with lymphoma 
may and do occur, though very rarely, 
and the same author has observed consid- 
erable cavernous dilatation of the veins 
in lipomata. Metastases to the neighbor- 
ing lymphatic or to the internal organs 
are never observed. Recently there has 
been indicated the possibility of death 
from these usually innocent tumors, 
through fatty embolism of the lungs or 
the brain, but such a result must ever re- 
main most problematical, since the resorp- 
tive apparatus of these growths is so 
poorly represented.] 

They are generally of a somewhat round 
or oval shape, flattened if they lie with 
little prominence between the skin and 
fascia ; pyriform if they are pendulous. 
Commonly they are deeply lobed, and 
large outlying lobes sometimes extend 
from them, and dip far into the adjacent 
fat, or, rarely, through the fascia into 
intermuscular spaces. They are alwaj's 
invested with a thin, dry,, fibro-cellular 
capsule, isolating, and yet connecting 
them with the surrounding parts, espe- 
cially the skin ; and partitions extending 
from the capsule separate their lobes. 
Their principal bloodvessels ramify in the 
capsule before passing to the lobes ; and 
are most frequently derived from one or 
two trunks rising from vessels beneath 
the tumor. The laxity of the capsule 
often permits a fatty tumor to shift or 
slide from the place of its first growth to 
one lower down. Thus, one beginning 
in the groin may shift down the thigh; or 
from the perineum one may pass into the 
scrotum : facts of great use in diagnosis, 



since such changes very rarely happen 
with other tumors. 

Fatty tumors come under treatment in 
young persons, and adults of all ages. 
They are very rare in children, but not 
rarely begin to grow in youth, though, 
growing slowly, they may be overlooked 
for many years ; they may begin to grow 
at any later age, but very seldom appear 
first in old age. They are sometimes as- 
signable to local causes, as a blow, or, 
more commonly, frequent friction, as by a 
strap or band over the skin. Sometimes, 
too, they have so appeared after fever or 
some general illness, as to seem clue to a 
constitutional cause. But, in a majority 
of cases, no good cause can be assigned 
for them. From the first they present a 
perfect adipose structure ; no changes of 
development are known in them. Their 
growth is commonly very slow, sometimes 
fitful, very rarely rapid ; but, though slow 
in growth, they may grow long enough to 
attain an enormous bulk ; some have 
weighed fifty pounds. They are usually 
insensible, yet are sometimes referred to 
as the centres or causes of vague radi- 
ating aches and pains. After injury, or 
sometimes spontaneously, they may in- 
flame or degenerate. Of this, the most 
frequent consequences, and the most im- 
portant to be remembered in diagnosis, 
are, central collections of serum or pus, 
or some glutinous fluid in a cyst ; central 
nodular induration or calcification ■, slough- 
ing or ulceration of the superjacent skin, 
and exposure of the tumor, a result which 
is especially likely to happen with such as 
are pendulous. 

In a great majority of cases fatt} r tu- 
mors occur singly ; yet instances are not 
rare in which large numbers of them ap- 
pear in rapid sequence in the subcutane- 
ous tissue of the limbs (especially the 
arms) and trunk, all slowly increasing, till, 
after attaining about an inch, or rarely 
more, in diameter, they usually cease to 
grow. Their multiplicity and general 
limitation as to size are~ the only cha- 
racters distinguishing the tumors in this 
singular form of disease. In the times 
and conditions of life in which they 
may first appear ; in the absence of all 
evident constitutional disease ; in their 
varieties as to degree of firmness and 
amount of intersecting connective tissue ; 
and in every other respect, they are ex- 
actly like the more common single fatty 
tumors. 

Little need be added to the foregoing 
description to indicate the diagnosis of a 
fatty tumor. A firm deep-seated one may 
be not distinguishable from a fibro-cellu- 
lar or fibrous tumor ; but this is of little 
importance ; it is enough to make out, by 
the uniform firmness, elasticity sometimes 
hardly distinguishable from fluctuation, 
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mobilitj', smooth, regular, or largely- 
lobed shape, by the slow growth, and 
freedom from pain, that the tumor is not 
a chronic abscess, cyst, bursa, or firm me- 
dullary cancer, but an innocent tumor, 
proper, if required, to be removed. 

The diagnosis of the common subcuta- 
neous fatty tumor is much more easy, and 
will seldom be missed if it be observed 
that, with most of the characters indicated 
above, a tumor feels soft, pliant, "pil- 
lowy," easily movable, and that, by com- 
pressing its base and borders, so as to 
make the skin tense over it, the skin pre- 
sents dimples corresponding with the 
spaces between its lobes. Pendulous fatty 
tumors can be confounded with none but 
pendulous cutaneous growths ; and the 
diagnosis is difficult but unimportant. 
The consequences of inflammatory and 
other changes will not make the diagnosis 
harder than usual, if the probability of 
their occurrence be kept in mind. Mul- 
tiple fatty tumors have nothing like them, 
except the neuromata or fibrous tumors 
that sometimes occur in great numbers in 
subcutaneous nerves ; but these are gene- 
rally much firmer, more variable in size, 
often painful, and are associated with 
other and deep-seated tumors. 

Only one method of treatment, excis- 
ion, is applicable to fatty tumors. It is 
to be recommended for an} r that are un- 
sightly, or inconvenient by their bulk or 
hindrance of movements, or increasing so 
quickly that delay, of the operation will 
materially augment its extent. In the 
excision it is usually sufficient, and ad- 
visable, to cut fairly, with a single median 
incision, into the tumor, and draw or 
scoop it out by splitting the capsule that 
loosely invests it. In the case of the mul- 
tiple fatty tumors, removal is very seldom 
to be advised, unless for any one that may 
grow very far in advance of the rest. 
With those that are pendulous, all the 
covering skin should be cut away, except 
so much as may be necessary for flaps to 
close the subcutaneous part of the wound. 

The prognosis of fatty tumors is most 
favorable. They may be removed with 
as little danger as attends any cutting 
operation whatever ; they almost never 
return after removal ; and small portions 
left in operations commonly fail to grow. 
In one case, however, after several re- 
movals of a fatty tumor, there was again a 
recurrence ; and it was found that, with 
the fat, there was a large quantity of 
young and growing fibrous tissue in a 
stalk of the tumor which lay beneath the 
pectineus muscle, and which had in each 
operation been cut through. 1 

1 Messrs. De Morgan and Hulke's Report 
on Mr. Curling's case, Pathological Transac- 
tions, vol. xviii. p. 186. 



Fibro-cellular tumors and outgrowths are- 
such as consist entirely, or chiefly, of tis- 
sue resembling the ordinary cellular, 
areolar, or connective tissue of the natu- 
ral structures. In different specimens the 
tissue may be more or less embryonic or 
perfect, more or less delicale, or firm and 
tough, succulent or dry ; or other tissues, 
as the fatty, elastic, or even glandular^ 
may be mixed with it ; but, in all these 
respects, the tumors' scarcely exceed the 
differences which exist among different 
examples of the natural structures re- 
ferred to the cellular or connective tissue 
in its various conditions of development 
or disease. 

The most frequent of the outgrowths 
are found in the softer kinds of polypi, 
and in the pendulous growths of skin. 
These will be described in other appro- 
priate places (Nose, Ear, Skin, etc.) ; 
but it may be observed of nearly all the 
so-called mucous or gelatinous polypi, 
that a very large part of their substance 
is composed of gland-structures ; and of 
the cutaneous outgrowths, that not the 
fibro-cellular tissue alone, but all the com- 
ponent structures of the skin, are usually 
together, though not equally, increased. 

Fibro-cellular tumors are among the 
rarer forms. Their most frequent, but 
not exclusive, seats, are the deep inter- 
muscular spaces of the limbs, the scro- 
tum, labium, or by the wall of the vagina, 
and (in the form which most closely con- 
nects them with the fibrous tumors) in the 
subcutaneous tissue. Their typical char- 
acters are best marked in those removed 
from the limbs, scrotum, or labium. 
They are usually oval or round, more or 
less deeply and largeby lobed, invested 
with thin capsules of connective tissue, 
by the splitting of which they may be 
each separated or enucleated from the ad- 
jacent parts (a character by which those 
of the genital organs are at once distin- 
guished from the cutaneous outgrowths 
and hypertrophies of the same parts). 
To the touch they are firm, tense, and 
elastic, very like tough-walled cysts tightly 
filled with fluid. On section they usually 
present a shining, pale-yellowish, or se- 
rous-colored basis, intersected by opaque 
white bands, moderately firm, succulent, 
and very elastic. The intersecting bands 
or marks are curved, but with no regular 
plan, and give no distinct fibrous appear- 
ance to the section. At first sight many 
of these tumors, soaked as they are, or, as it 
were, oedematous, with yellow serous fluid, 
look like fat ; but when left at rest, or 
suspended, the fluid oozes from them, and 
their tissue contracting becomes firmer, 
whitish and opaque. 

[The classification given by the author 
of the fibrous tumors differs entirely from 
that at present used by writers. It is easy 
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to distinguish under the names here used 
the kind of tumor indicated, but many 
which are here included under fibrous 
tumors are placed by other authors under 
different headings and even classes. The 
fibro-eellular and the fibrous tumors of 
Paget are spoken of generally by others as 
soft and hard fibromata; the glioma is made 
a separate division, or by some placed with 
the sarcomata; the myoma, although it 
may in some cases resemble a soft fibroma, 
cannot be confounded with it. The fibro- 
muscular has been differentiated from this 
group by Virchow, although the cells of 
the growing fibroma closely resemble the 
smooth muscle cells. "VVe shall describe 
each of these classes of tumors according 
to the at present existing views held con- 
cerning them. 

The fibromata consist for the most 
part of well-developed connective or 
fibrous tissues, and present in their struc- 
ture the same variations as are met with 
in these tissues. These variations depend 
to some extent on the seat or position of 
thegrowths,andthe tissue from which they 
originate. Thus, tumors of this variety 
growing in the uterus are generally firm 
and dense, while those from the skin are 
commonly loose in their structure, and 
more nearly resemble the connective tissue 
of the cutis from which they spring. On 
the other hand, their characters in respect 
to consistence vary or may be changed by 
the position of their growth. A fibroma 
growing from the surface of the skin may, 
as it protrudes and becomes pendulous, 
have the character of its fibres change by 
infiltration of serum, and that which for- 
merly presented close dense interlacing or 
concentric grouping may become loose and 
spongy. Again, firm fibrous tumors may 
grow from tissue essentially loose in struc- 
ture, as, for example, fibroma of the 
mamma. 

Soft fibromata consist of very tough, 
rather oedematous whitish tissue, resem- 
bling that of the cutis. Histologically 
they are composed of loose connective tis- 
sue, resembling that of the cutis in con- 
ditions of oedema, although the fibres fre- 
quently present broader bands or a looser 
structure ; fine delicate fibres closely wo- 
ven are not absent. Bloodvessels are fre- 
quently large and abundant, and never 
rare, though they may be represented only 
by wide-calibred capillary tubes, around 
which proliferative changes are active. 
The surfaces of these growths, and they 
are generally surface growths, are covered 
by integumentary or mucous-membrane 
structures, of which the epithelial, hairy, 
and gland tissue exhibit hyperplastic con- 
ditions. Billroth says that almost always 
pointed papillae occur on the surface of 
these tumors, even in places where the 
cutis is not normally covered with papillre; 



on the other hand, there unquestionably 
occurs, as we have observed in these tu- 
mors, a smoothing out or obliteration of 
the papillary and other integumentary 
structure, clue to an unusual protrusion 
or rapid outgrowth of these neoplasms. 
Another peculiarity frequently to be noted 
in these outgrowths as they occur on the 
skin is the deposit of pigment in the lower 
or lowest layer of the epidermis, by which 
the whole of the surface of the tumor be- 
comes darkened in color, even several 
shades darker than the surrounding nor- 
mal skin. This pigmentation is seldom 
found deeper in the tissue, and has not 
been noted on the mucous-membrane sur- 
face of these tumors. 

The general statement is made rather 
loosely that these growths are generally 
found in the cutis, but it is doubtful 
whether they take their origin from the 
subcutaneous or submucous connective 
tissue. In the strictest sense, the con- 
nective tissue of these parts is a differen- 
tiated tissue, and whilst, as yet, embr} r - 
ological studies do not allow of our pro- 
nouncing positively, it is probable that 
histogenetically the sub-epithelial tissue of 
both the cutaneous and the mucous sur- 
faces belongs not to the middle or connec- 
tive-tissue layer, but to the epithelial, in 
the one case outer, and, in the other case, 
inner layers. If then the fibrous tumors 
are genetically related to the connective- 
tissue structure, the apparent origin so 
frequently seen of these growths in the 
cutis is onby apparent, not real, and the 
relation of the cutis to these growths is 
one of blending and not that of origin. 
Billroth's observation, on which he lays 
stress, that the epidermal structures par- 
ticipate in the growth, would tend to neg- 
ative this view, but his observation cannot 
be considered wholly correct, and cannot 
be held to support the cutis origin of the 
tumors, because in similar new growths 
taking place in the mammary gland, the 
acinous structures of the mamma become 
variously altered ; although in this case 
there is no question of the origin of the 
growth from the periacinous connective 
tissue, and the new growth is not partici- 
pated in, except accidentally, by the epi- 
thelium of the gland structure. These 
tumors are usually seen as diffuse out- 
growths, loosely hanging and often well 
pedicellated. They are without capsules, 
or only acquire such coverings when by 
their weight they move from the seat of 
origination, and compress or condense the 
surrounding tissue. 

The polypi of the mucous membranes, in 
the more contracted sense, are not to be 
classed as soft fibromata, for the principal 
mass of the tumor is formed of hypertro- 
phic glands; they are covered by a con- 
tinuous layer of cylindrical epithelial cells, 
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generally, in nasal polypi, ciliated in cha- 
racter ; the gland ducts and vesicles are 
lined with cells, and their lumen is filled 
with tough mucous masses. In these 
tumors, besides the glandular elements, 
there exists a certain quantity of soft con- 
nective tissue,moreorlessrichin cells; this 
connective tissue concentres into a firmer 
fibrous mass to form the pedicle, which 
contains the bloodvessels, often abundant 
in amount. It is clear, therefore, that in 
such a mass we are dealing with a circum- 
scribed hypertrophy of the mucous mem- 
brane, principally manifested in its glandu- 
lar changes. The tibro-cellular tissue is 
an incident of the growth, necessary to the 
support of the glandular formation, but 
not the principal element of the neoplasm. 
We distinguish these polypi from fibrous 
neoplasms, not alone on account of their 
different constitution, but because of their 
different seat of origin. Here, as in the 
skin, the increase of connective tissue 
arises from the sub-epithelial tissue, and 
not from the true fibrous layer of the 
organism. 

The molluscous fibroma, of which the 
author does not speak, has been included 
among the soft fibrous outgrowths, and is, 
as a rule, a multiple tumor. It takes its rise 
in the papilla or even a single papilla of 
the skin, and may from this enlarge to an 
euormous size. The tissue of the papilla 
shows a growth of round or spindle-shaped 
cells, and these elements progress to the 
formation of fibrous tissue. This fibrous 
tissue never exhibits a compactness, and 
its interspaces are filled with fluid, as in 
oedema, and the tumor is always soft. A 
section of the new growth shows the same 
arrangement of the fibrous trabeculse ra- 
diating from the seat of the original pa- 
pillaB which produced the growth. The 
striking peculiarity of these growths 
seems to be the fact that the complete 
growth represents the greatest part of the 
original germinal tissue whieh was its 
foundation, and that the growth is an un- 
folding of this new tissue rather than the 
deposit of new germinal matter, which 
proceeds by the same steps of develop- 
ment to the enlargement of the growth. 
This method of growth differentiates fibro- 
ma molluscum very distinctly from other 
fibrous outgrowths or tumors, and allies 
it more closely to the hypertrophies or 
hyperplasia? than to true tumor formation. 
Again, fibroma molluscum, like polypi, 
and for the same reason, is to be distin- 
guished from fibromata in general, in that 
it is a growth from the papillary layer, 
and not from the true fibrous tissue of the 
organism. 

For the same reasons that we have ex- 
cluded polypi and fibromata molluscafrom 
the class' of soft fibromata, where they 
have generally been placed, we are led 



to exclude the congenital cutis prolifera- 
tion, such as hairy ncevi and the larger 
moles, as well as the keloids ; these, on 
the one hand, are usually pigmented pa- 
pillomata, and on the other are allied to 
sarcomatous growths (both true and spu- 
rious keloids). Likewise, elephantiasis 
must be regarded as an hypertrophy, and 
not as a fibroma. 

We have therefore left in the class of 
true soft fibromata tumors which occur in 
great variety, as those in the deep inter- 
muscular spaces, within the scrotum and 
labia, and in the subcutaneous connective 
tissue, and very rarely in any other situ- 
ations, and that this variety of growth 
can be distinguished from the hard fibro- 
mata is very doubtful. It is probable 
that its soft condition is the result of a 
complication with oedema, caused by po- 
sition or any general interference with 
local circulation, rather than an essen- 
tially different type of new formation.] 

In microscopic examination the fibro- 
cellular tumors present the same elements 
as the similarly named and natural tissue, 
but, usually, with a larger proportion of 
them in a rudimental form. Generally 
there are, or appear, abundant fine color- 
less filaments in undulating bundles, vari- 
ously interlaced or matted ; and with 
these, are various proportions of nuclei, 
and of fusiform or caudate, or stellate 
nucleated cells, such as may be found 
more abundantly in granulations, or in 
the softer kinds of connective tissue, in 
which the connective-tissue corpuscles 
are most abundant. (See Figs. 36, 38, 
30.) Occasionally, very soft examples of 
the tumors are met with, in which these 
corpuscles predominate over the filamen- 
tous tissue. In most instances, the ele- 
ments of connective tissue are alone found 
in these tumors ; and their varieties de- 
pend on the degrees in which these ele- 
ments are developed, or variously com- 
pact, or infiltrated with fluid. Elastic 
yellow tissue is very i - arely seen ; a singu- 
lar fact, if the almost constant presence 
of that structure in the natural connective 
tissue be considered. But, occasionally, 
nodules or thin layers of cartilage or bone 
are found, either embedded in, or encasing 
the mass of the tumor, adding not a little 
to the difficulty of the diagnosis. 

The origin of a fibro-cellular tunlor is 
very rarely to be traced. They are so 
seldom referred to violence, inheritance, 
or any general disease, that when they do 
seem to have such an origin, it is, pro- 
bably, only by a chance -coincidence. 
They may begin to grow at any period of 
life, but they do so most rarely before 
adult age, and most frequently at middle 
or older age. Their rate of growth is 
variable, but sometimes very rapid, as 
much as three or four pounds in the year ; 
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or even, as Mr. Paget saw in one case 
(which however, was an instance of re- 
current tumor), at the rate of a pound 
per month. 1 Thus, or more slowly in- 
creasing, they may attain a weight of 
forty or more pounds, especially in the 
scrotum, whose texture offers them the 
least resistance, and, by its extensibility, 
and quick growth, the best protection. 
The extreme distension, however, which 
such tumors cause, often leads at last to 
sloughing or ulceration of the integuments 
over them, especially at their lowest or 
most dependent part. The ulcer, in these 
cases, presents no specific characters ; 
and the tumor usually only lies exposed 
at its base, without protrusion ; but the 
purulent discharge and increased irrita- 
tion to which the change gives rise, being 
added to the burden of a huge tumor, 
may prove fatal. The tumor may par- 
take of the changes of the parts over it, 
becoming inflamed, soft, or sloughing ; 
but in these changes resembling only the 
ordinary connective tissue, when similarly 
diseased. Except in these morbid states, 
the ordinary fibro-eellular tumors are very 
rarely painful. 

The statements just made respecting 
rapid growth, sloughing, and ulceration, 
apply to the fibro-cellular tumors of the 
external genital organs, much more than 
to those of any other parts. And corre- 
sponding differences must be had in view 
in making a diagnosis, during life, of any 
example of this "form. In the scrotum, it 
may be difficult to diagnosticate a fibro- 
cellular tumor from some disease or growth 
in the testicle ; and here the chief point 
to be looked to (in addition to those al- 
ready mentioned in the description of the 
tumor), is the separateness of the testicle 
from the new formed mass. If the testicle 
be free, the nearest likenesses are in large 
omental hernia? ; in fatty tumors in the 
scrotum ; in hydroceles ; in elephantiasis 
scroti. It must suffice to enumerate these, 
for no single sufficient ground of diagnosis 
can be stated ; and the discrimination 
must, in each case, be made by comparing 
the characters of the disease under exami- 
nation with those of each of the several 
diseases above named. So also with fibro- 
cellular tumors in or near the labia ; the 
diagnosis is to be similarly made from 
large labial herniee, from Cowperian cysts, 
from fatty tumors, and from cutaneous 
outgrowths. In the subcutaneous and 
intermuscular tissues, the most nearly 

1 It should be mentioned, however, than in 
these, as, in a less degree, in other tumors, 
there may be much increase' of size without 
so much growth ; for their bulk may be aug- 
mented by serous infiltration, or inflammatory 
deposit, or other causes of mere swelling, with- 
out growth. 



similar diseases are chronic abscess, h}<- 
datid, and the several forms of tumors of 
the softer kinds, as the fatty, cystic, me- 
dullary, and others. Happily, a nearer 
diagnosis is important for the cancers 
only, since all the other confusible swell- 
ings are such as may properly be cut into 
or cut out. 

Excision is the only proper treatment 
of the fibro-cellular tumors, and it is to 
be advised in nearly every case, unless in 
those of old people, in whom the growth 
has attained such a size that its removal 
would be too dangerous to life. What 
has been said of the excision of fatty 
tumors might be repeated here ; and so 
might the statements as to the very fa- 
vorable prognosis after removal ; but with 
this reserve, that if a fibro-cellular tumor 
be very incompletely developed, soft, 
looking like little more than size or other 
soft gelatine, or presenting a great pre- 
ponderance of its elemental structures in 
an embryonic state, it is likely to prove 
recurrent. 

Among the most remarkable tumors 
formed of fibro-cellular tissue are some 
of those named "-painful subcutaneous 
tubercles." But inasmuch as the pain, 
which is their chief characteristic, may 
exist with tumors of other structure, there 
will be some practical convenience in de- 
scribing them at the close of the essay. 

Closely allied with these is the mucous 
tumor, or myxoma, of Virchow. (See 
Figs. 39, 58). It resembles the loose ge- 
latinous tissue, named mucous, which 
composes the substance of the umbilical 
cord, and is found in adults in the moister 
and soft connective tissues, and in the 
vitreous body of the eye. From such 
tissue the myxoma is derived, as the fatty 
tumor is from adipose tissues, and the 
fibrous tumor from fibre. Myxomas are 
sometimes remarkable for the looseness 
of their build, and for the freedom with 
which on section their substance will 
trickle away in thick gelatinous strings. 
In their simplest form they present no 
other character than this, as in the eye, 
or in the brain, where they spring from 
the neuroglia. Sometimes, however, they 
are mixed with other textural elements, 
and grow (as we have seen in the septum 
of the nostrils) into a gigantic tumor, 
in which bone and cartilage are irregu- 
larly mixed with mucous tissue, no denser 
or more capable of supporting its own 
weight than is the corresponding slimy 
substance of the hydatid mole. They also 
form in the connective tissue of a thigh, 
or of the neck near the angle of the jaw, 
in that of the nerves, the subcutaneous 
tissue, or in the breast. They have also 
been met with in the jaw. They may be 
removed by the usual operation in suit- 
able cases, but those in the eye require, 
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like the other disorganizing tumors, ex- 
tirpation of the globe. After complete 
removal they are not liable to return. 

[The mucous tumor or myxoma (Vir- 
chow) is a morbid product composed of 
mucus or mucous tissue, as it is commonly 
spoken of, and which imparts the distinc- 
tive characteristics to the new growth. 
Tumors of this variety have a yellowish 
or yellowish-gray, reddish-white, or green- 
ish color, differing somewhat according to 
the tissue in which they develop, al- 
though the seat of growth is not abso- 
lutely determinative of their eolor, as 
accidental conditions, sueh as blood, or 
fatty changes occurring in the tissues of 
the tumor, exercise a stronger influence 
on the color than any other factor. They 
are always of jelly-like consistence, and, 
if of sufficient 'size and isolated, tremble 
to the touch, are elastic, sometimes cede- 
matous and pitting, and vary greatly as to 
firmness, and commonly lobulated. On 
section, a mucilaginous fluid escapes, 
whieh varies considerably in tenacious- 
ness in difl'erent specimens, in some thin 
and flowing easily, in others thick and 
ropy, and again in others more like lumps 
of jelly. The surfaee of the section in 
the smaller pure myxomata appears nearly 
uniform, or, perhaps, presents a polygo- 
nal mapping out by lines of fibres invisi- 
ble to the naked eye ; in the larger ones 
the tissue is partitioned off* into large or 
small areas or compartments by bands of 
fibrous tissue varying greatly in width 
and density. In the largest growths, the 
whole mass of the tumor is divided up 
into globular masses, and the whole in- 
closed in a thick capsule. From the gene- 
ral capsule, as well as the capsules of the 
individual nodules, fibrous trabecular are 
given otf, which penetrate the tumor as 
well as its lobules, and these trabecular 
are seen on cross section as intersecting, 
radiating, or parallel bands of fibrous 
tissue. 

The great hulk of the material, which 
flows or is scraped off the cut surface, is 
a nearly transparent and homogeneous 
material which yields large quantities of 
muein. Besides this material a varying 
number of blood corpuscles, foreed from 
the vessels of the growth, are seen together 
with cells of various forms, whose charac- 
ters are best studied in sections of the 
tumors. 

The structure of a myxoma is usually 
described as consisting of a mesh of capil- 
lary vessels in whose walls are seen the 
nuelei and the outlines of their endothe- 
lial eells. In the vaseular interspaces is 
the mucous tissue, in which exist the char- 
acteristic eells, multangular and spindle- 
shaped, with long processes connecting 
them with their fellows, or. as more fre- 
quently seen, simply ending in the mucous 



interspaces ; towards the periphery of the 
tumor the cells are more abundant and 
more regular in shape, and the processes 
derived from them connect with fibrous 
trabecular or with the enveloping capsule. 
These cells have indistinct outlines, and 
may contain one or more nuelei. Besides 
these cells, there are others contained in 
the mucous material and unconnected 
with fibres, of a round or oval figure, 
varying considerably in size, generally 
without nuclei, though in the larger ones 
these bodies may be present. The smaller 
ones resemble the white blood-corpuscles, 
the larger the wandering connective-tissue 
cells. Elastic fibres are to be seen, but 
no nerve fibres or lymphatics are spoken 
of by any author as being present ; the 
latter structure, however, we have seen 
in the main fibrous partitions of an enor- 
mous myxomatous growth (39 pounds) 
from the connective tissue of the poste- 
rior abdominal wall. 

Of the individual elements of the 
growth, some writers speak of the blood- 
vessels as abundant, others as scanty. 
Thus, Green says, the bloodvessels are 
not numerous. Bindfleisch, from original 
investigation of a myxoma of the cheek, 
as large as a fist, by the injection method, 
concludes that the capillary supply is 
poor, and that only large vessels occur 
running in the coarser partitions. Gross 
and Cornil and Banvier both give promi- 
nence to the amount of the capillary 
meshwork. From our own investigations, 
the condition has been seen to vary not 
only in different tumors and in those of 
different size and age, but also in different 
lobules of the same growth. As the 
growth of these tumors progresses, un- 
questionably there may take plaee a rela- 
tive lessening of their vascularity. ]STo 
one has shown a distinet tendency to vas- 
cular outgrowth, but all investigations 
point rather to an expansion of the pre- 
existing vessels of the part. Again, vas- 
cularity is never marked, and in some 
instances is wholly wanting, in the myxo- 
matous changes occurring in pre-existing 
morbid growths. 

Development. — In speaking of the de- 
velopment of myxomata, there are two 
things especially to be borne in mind, 
first," that it is physiologically represented 
in both the foetal and adult conditions, 
and is therefore a thoroughly independent 
and vitalized constituent of the connec- 
tive-tissue series. In the adult we find it 
in the vitreous humor ; in the foetus, in 
the umbilical cord, and in all the embiwo- 
nic connective tissues, especially those 
whieh later, by preference, receive a de- 
posit of adipose material. Secondly, that 
very many of the fully developed mem- 
bers of the connective-tissue series may, 
by degenerative processes, become con- 
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verted into mucous tissue, or, more 
strictly speaking, tissue having its inter- 
spaces filled with fluid containing mucin. 
We see this process in the mucoid soften- 
ing of cartilage and bone, of adipose tis- 
sue (of which especially good examples 
may be found on the pericardial surface 
of the heart in conditions of emaciation), 
and of areolar connective tissue. 

The seat of origin is always from some 
member of the connective-tissue series. 
They arise especially from the adipose 
cellular tissue, either superficially or be- 
tween the muscles, from the connective 
substance of the nervous system, from 
cartilage, or from bone. It is just here, in 
connection with the seat of origin, that we 
must consider the question of the essen- 
tial nature of these growths. That they 
are tumors in the sense in which this 
word is applied to many masses which 
appear as morbid products, we have no 
wish to deny. But in all the tumors, ex- 
cept perhaps the cysts, we recognize cells 
having a more or less definite arrange- 
ment as the essential characteristic of a 
tumor. K"ow, in a myxoma, what are we 
to look upon as the essential characteris- 
tic of the neoplasm ; is it the cells or is it 
the mucous material V The cells, from 
their appearance and description, are 
typical cells, having none of the atypical 
characters I'ecognized in the cells of all 
other morbid growths, even the lipomata. 
Thecellsare the same as those of connective 
tissue, and they show no tendency as cells 
to proliferate or reduplicate themselves. 
The mucous tissue is formed from the 
cells, not exactly as a secretion, but simi- 
larly to the fibres as produced by the 
connective-tissue corpuscles. That this 
material cannot be carried in from with- 
out is shown by the fact that from its 
colloid nature it cannot pass the blood- 
vessel walls, and probably with equal 
certainty and for the same reason cannot 
be carried away. It would seem, therefore, 
that these mucoid masses must be looked 
upon as the results of degeneration, rather 
than as new growths, and that they are 
tumors only in the sense of their having 
a given bulk, which has been produced 
by the imbibition of fluid and not by the 
proliferation of cellular elements. 

Situation, — These tumors grow from 
the connective tissues, and therefore may 
be found wherever this tissue is present. 
There is a tendency for them to develop 
from the adipose tissue, and hence they 
occur with especial frequency in situations 
where fat ordinarily preponderates. Thus, 
the connective tissues of the neck and 
face, of the external genitals of women, 
of the thigh and back, furnish the larger 
number of instances of these growths ; 
the nervous system and the bones furnish 
a small number ; they grow also from the 
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connective substance of the large glands, 
as the parotid and mammary. We have 
examined a large growth, already men- 
tioned, from the connective tissue of the 
abdomen. They have been found in the 
scrotum, the cheek, the axillse, and the 
testicle. The uterine moles and certain 
forms of nasal polypi, as well as polypi 
from the mucous surfaces, furnish other 
instances ; occasionally, the mucous tis- 
sue of the umbilical cord gives rise to 
these tumors. 

These growths found in connection 
with the nervous system always arise from 
its connective tissue. In the brain, they 
occur both as diffuse masses or in the 
form of rounded tumors, and in these 
cases usually have a greenish color ; it is 
from the neuroglia that they spring. In 
the peripheral nervous system, they arise 
from the perineurium, where in rare cases 
they occur as multiple tumors developing 
at various points along the course of the 
different nerves. It is a striking fact that 
in these cases the nerve tubules show a 
marked power of resistance to the inva- 
sion of the growth or the effects of its 
pressure. Occasionally these growths ex- 
tend to the spinal dura mater, and in the 
case of those in the brain, to the cerebral 
membranes, and to the optic nerves. In 
the osseous system they develop not rare- 
ly from the medulla of the long bones, 
but frequently from the short or flat 
bones, and in these cases are connected 
with the periosteum. 

In the mammary gland, this form of 
tumor, in comparison with other morbid 
growths, occurs, in its pure form, with 
great rarity. S. W. Gross records only 
ten instances of the myxomata occurring 
in the mammary gland. 

Myxomata are classed into various spe- 
cies, according to the predominance of 
one or the other of the normal constitu- 
ents. M. hyalinum are those in which 
the mucous tissue predominates. M. me- 
dullare, in which the whole tumor or some 
portions show a preponderance of cells, 
and have a whitish, medullary appear- 
ance. Either of these forms may be lobu- 
lated, Myxomata exhibit combinations 
with the tissues of other growths, as M. 
fibrosum,M.cartilaginosum,M. sarcomato- 
sum ; probably these combinations should 
more properly be called fibroma, sarco- 
ma, and enchondroma myxomatoses. A 
more frequent combination is with lipoma, 
or perhaps more correctly with adipose 
tissue (L. myxomatodes or myxo-lipoma). 
The combination with adenoma we see in 
the ovary. Klebs considers that most of 
the ovarian cystoids are produced by the 
development of the mucous fluid (myxoma) 
in combination with an adenoma of the- 
ovary. This connection is also seen ia 
nasal polypi. 
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A form of this tumor occurs which is \ 
markedly vascularized, and has received 
the name of M. telangiectodes. Moore 
has recorded such a case in the mamma, 
from which profuse hemorrhage occurred. 
Specimens where anew formation of ves- 
sels has taken place (true M. telangiec- 
todes), and those in which hemorrhage 
and consequent staining of the mucoid 
tissues have taken place, have been only 
imperfectly distinguished by writers. 
Myxoma cystoides forms a variety due to 
complete softening and disintegration, 
from fatty degeneration, of both the cellu- 
lar and the mucoid tissues of these 
growths, and in which, consequently, the 
contents have become markedly fluid. 

The diagnosis of these growths is ex- 
tremely difficult, and their general fea- 
tures are far from characteristic. The 
slow, though continuous growth which 
they usually exhibit, the peculiar soft 
elastic feeling, the mobility in relation 
to the skin and the underlying tissues 
(though not always present), the absence 
of pain (except from nerve pressure), the 
freedom from involvement of the neigh- 
boring lymphatic glands, are all to be 
noted in connection with these growths, 
but fail to distinguish them from other 
tumors. 

Myxomata must be looked upon as 
non-malignant growths. That they pro- 
duce death directly, either from the or- 
gans in which they are situated, for 
example, the brain and spinal cord or their 
membranes, or from their enormous size 
when in other situations, is true, but they 
show no tendency to the metastatic in- 
volvement of other organs, a feature so 
constantly observed in malignant growths. 
They frequently exhibit a very obstinate 
tendency to local return after extirpation, 
and this peculiarity does not seem to be clue 
so much to any failure in the thoroughness 
of the operative treatment, as to a per- 
sistent and inherent tendency of the sur- 
rounding connective tissue, and this con- 
dition is more striking when the original 
tumor is developed from adipose tissue. 
This condition is looked upon by some 
as similar to that shown by certain lipo- 
matous tumors, by others as due to the 
formation not of a simple tumor but of a 
lipoma mj^xomatodes, which is regarded 
as more malignant in its nature. Pure 
myxomata show less tendency to return 
than the mixed growths. 

The successive appearance of myxoma- 
tous growths, for example, at two points 
on a nerve or on two different nerves, has 
been looked upon as evidence of its me- 
tastatic or malignant character, but proba- 
bly incorrectly. Such instances are merely 
examples of a similar degeneration of the 
perineurium occurring at two distinct 
places at different dates.] 



Passing by Virchow's Psammoma, or 
tumor containing sand, which is limited 
to the choroid plexuses and dura mater, 
and the syphilitic gummy tumor, lupus, 
elephantiasis Grsecorum, glanders, and 
farcy, which he groups with the title, 
Granulation-tumors, we refer to another 
of Mr. Paget's group of fibro-cellular 
tumors, to which Virchow has given a 
specific name, Glioma (see Pig. 38), from 
its originating in the neuroglia or deli- 
cate connective tissue of the nervous 
system. It is a disease of the young, and 
comes before surgeons only when it grows 
from the retina or the perineurium of the 
cerebral nerves. In the eye it slowly 
forms a tumor which may grow to a con- 
siderable size. It may advance inwards 
into the vitreous body, or, detaching the 
retina from the choroid, may invade the 
outer tunics and protrude from the globe. 
(See Diseases of the Eye.) Some of 
these tumors are soft and resemble the 
myxoma, or even the medullary disease, 
whilst others by their hardness are allied 
to fibrous tumors. On section, the glioma 
is vascular, and maybe translucent, blu- 
ish white, or pinkish gray. Though con- 
nected with nerves, there is no nerv- 
ous element in a glioma, but cells, 
nuclei, and an intercellular substance. 
The cells are sometimes small, and their 
anastomosing offshoots delicate : at other 
times both cells and offshoots are large. 
The intercellular substance also varies in 
development and in toughness in differ- 
ent tumors. Parts of a tumor may be 
found in a state of fatty and earthy de- 
generation. 

These tumors come not unfreqnently to 
operation in ophthalmic practice. Thej' 
require the complete extirpation of the 
globe, and, if their cells do not exceed 
the size of those of the connective tissue 
of the retina, they are not likely to recur. 
Gliomas beset with cells r>f a larger size 
are apt to become malignant, 

Fibrous tumors and outgrowths (see Pigs. 
32, 34) are among the most common 
kinds, including, as they do, those that 
are so frequent in the uterus, and others 
like them in that the fibrous is the most 
abundant but not the only tissue. Among 
the various names (desmoid, chondroid, 
tendinous, fleshy, and others) by which 
they have been described, "fibrous" may 
be chosen as implying their general like- 
ness to the natural fibrous (tendinous or 
ligamentous) tissue ; and where other 
tissues are combined with it, their pres- 
ence may be indicated by compound 
names, as fibro-muscular, etc. 

The fibrous outgrowths or polypi of the 
uterus, nose, pharynx, and other parts, 
will receive sufficient illustration in the 
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essays on the surgery of the several organs 
they affect. 

The most frequent seats of fibrous tu- 
mors are the uterus ; the bones, especi- 
ally of the jaws ; the nerves, where it 
may be impossible to distinguish the 
fibrous neuroma from that composed . of 
nerve-elements ; the subcutaneous tissue ; 
the cellular tissue near joints, and many 
sheaths of tendons ; the testicles ; and 
the lobules of the ears. [In this country, 
fibromata in the lobules of the ear occur 
with great frequency in the negro race, 
following the piercing of the ears for ear- 
rings ; it has been supposed that the 
brass of an inferior sort of jewelry is the 
common source of irritation leading to 
these growths. Whether it is that the 
negro wears a more irritating ear-ring 
than the white, or whether the growth 
develops more readily, as keloid certainly 
does in the black race, is an undecided 
question,] In all situations they tend to 
the rounded, oval, or true spherical 
shape, but adapt themselves perfectly to 
the shapes or resistances of the parts 
around them. Except in the uterus, and 
when connected with the jaws, they are 
rarely lobed. They usually are distinctly 
invested with a thin capsule, which, ex- 
cept in the nerves and bones, may be 
easily split ; but those that grow on the 
exterior of bones are firmly connected 
with them, less or not more easily sepa- 
rable than is periosteum, and appearing, 
indeed, more like overgrowths of" perios- 
teum than like the distinct fibrous tumors 
of other parts. Their substance is usu- 
ally very firm, resistant, elastic, tena- 
cious, in some specimens intensely hard ■ 
in some, but probably through decay or 
inflammation, softer, brittle, cedematous. 

[Fibrous tumors of the author are called 
by others hard fibromata. These tumors 
present, microscopically, a connective or 
fibrous tissue similar to that seen in ten- 
don ; the fibrous bundles run in various 
directions, frequently interlacing, and 
sometimes arranged concentrically. In 
the same manner as in physiological fibrous 
structures, there are found between the 
fibrillar cellular elements, the so-called 
connective-tissue corpuscles, and these ele- 
ments are at times richly developed. They 
are mostly small, oval bodies, with a 
shining nucleus ; besides these there are 
seen not infrequently, especially in grow- 
ing fibromata, rows of spindle-cells run- 
ning through the tumor in various direc- 
tions, and also foci of germinal matter, or 
simple nuclei sprinkled into the continuity 
of the fibres. It is probable that the very 
earliest stages of the growth of a fibroma 
exhibit a mass of indifferent germinal 
matter, which later is differentiated into 
spindle cells, and finally the greater mass 
of a fibrous tumor, at its completest stage 



of growth, shows tissue scarcely, if at all, 
to be distinguished from tendon, except 
in the irregularity of the arrangement of 
the fibres. Just as in tendon, so here, it is 
difficult to see the connective-tissue cells 
placed at intervals among the fibrillar 
The difference between the soft fibrous 
growths and the hard fibromata seems to 
consist in this : in the former all the ele- 
ments of soft connective-tissue are repre- 
sented — elastic fibres, some adipose tissue 
(probably a residue of the normal fat of the 
part), and the serous fluid always present 
in the normal connective-tissue inter- 
spaces ; and these elements have the same 
confused arrangement which we see, for 
example, in the subcutaneous connective- 
tissue. We may, therefore, view these soft 
growths as an hypertrophy or hyperplasia 
of the normal tissue. In the hard fibro- 
ma, which has its physiological prototype 
in a different species of connective tissue, 
viz., tendon, the morbid growth presents 
an arrangement of its textural elements 
quite different and more irregular than 
the tendon, and on the whole it gives the 
impression of a formation unlike the 
"fixed appearance" which is defined as 
normal. However, these two species, easy 
to separate into classes by words, are 
found to shade into one another by insen- 
sible gradations, and the two are to be 
viewed, to express it briefly, as growths, 
the one having more serum disjointing 
and separating its minute elements than 
the other, rather than having a different 
embryological force for their causation, or 
belonging to different species. 

It is particularly necessary to attend to 
the minute structure of tumors classed as 
hard fibromata, and to know intimately 
their appearance in their earliest stages 
of growth, because, since Virchow estab- 
lished the class of myomata and pointed 
out that a very numerous class of fibro- 
mata, viz. , the uterine, are not really fibrous 
growths, but in truth muscular growths, 
composed of unstriated muscle cells, all 
so-called uterine fibroids have been claim- 
ed by many subsequent writers as mjo- 
mata. JSTow while it must be admitted 
that a very considerable number of firm 
uterine tumors are myomata, yet it is 
equally true that a true fibroma grows 
from this organ. It must be admitted 
that nearly all solid tumors of the uterus, 
probably all that have reached the size of 
the fist, show by microscopic examination 
a structure precisely similar to that of true 
fibromata, and that, so far as these tumors 
are concerned, we are not in a position to 
determine whether they started as fibrous 
or as muscular growths. If they were 
muscular in their inception, by the time 
they have reached a larger size the com- 
pacting of their tissue has destroyed the 
typical appearances of the spindle-formed 
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muscle cells "with their rod-shaped nuclei. 
It is also true that uterine tumors of large 
size yield a glue-forming substance char- 
acteristic of fibrous tissue ; whether pure 
muscular tissue at all stages of develop- 
ment will yield a similar substance is not 
yet determined, so that chemical investi- 
gation is unable to assist in the solution 
of this problem. 

Certainly very many of the smallest- 
sized tumors found in a uterus in which 
the large so-called fibroids are present — 
even tumors not larger than a pin-head, 
which we have personally investigated, 
show none of the typical appearances of 
a myoma, but unquestionably were fibro- 
mata. 

It must be remembered, however, that 
size is not necessarily absolutely indica- 
tive of the age, and while no very large 
tumor can be young, on the other hand a 
very small one may be old, and merely 
have ceased growing before it had attained 
great bulk. Many of the small tumors 
which we have investigated furnished 
other evidences of their youth besides their 
dimensions : they showed a richness of 
growing cellular elements. Others, how- 
ever, were nearly pure fibres, resembling 
the larger tumors, and were unquestion- 
ably instances of arrested growth. 

The failure to distinguish clearly be- 
tween a young fibroma and a myomatous 
tumor arises from a disregard of the ger- 
minal condition of fibrous or connective- 
tissue growths. Every connective-tissue 
new-formation exhibits in an early, but 
not its initial, stage a spindle-cell tissue, 
and it is just this tissue, which, as Rind- 
fleisch remarks, is so difficult to discrimi- 
nate from the spindle-shaped cells of mus- 
cular tissue, and thus many have undoubt- 
edly been led astray, and have hastily 
assumed that every tumor growing in the 
uterus which exhibits a spindle-shaped 
cell is a myoma.] 

On section, the fibrous texture is, in 
different specimens, variously marked. 
In some, curved, shining, white bundles 
of fibrous aspect traverse a more homo- 
geneous basis-substance of grayish, yel- 
lowish, or dull-white color ; in some, such 
bundles affect a kind of concentric plan, 
like that of an intervertebral fibrous disk ; 
in some, bundles much less regular and 
distinct are, as it were, closely fitted to- 
gether ; in some, the whole section looks 
nearly uniform, pale or white, very 
dense ; and the fibrous structure, though 
discoverable with the microscope, is not 
visible to the naked eye. In agreement 
with their other resemblances to the nat- 
ural fibrous tissues, these tumors are very 
lowly vascular, though, when inflamed, 
capable of a greatly increased supply of 
blood. 

[Fibrous tumors are liable to become 



filled with blood in large parts or even 
the whole of their extent ; this results 
from a telangiectatic dilatation of the 
vessels ramifying in their substance.] 

In the history of fibrous tumors, their 
origin usually appears spontaneous ; that 
is, it is unknown. They may sometimes 
be referable to injury, but, except in the 
case of those that follow borings of the 
ear, which probably partake of the nature 
of cheloid disease, there is no general 
rule ; and even when they can be traced 
to injury, there is no knowledge how or 
why the growth ensued. Their increase 
is usually slow in comparison with that 
of fibro-cellular tumors, and, since their 
growth seldom affects the adjacent parts 
so much as to interrupt their clue and 
probably very slow nutrition, they may 
increase to an enormous size. Some, in 
the uterus, have been more than seventy 
pounds in weight. Generally, they grow 
uniformly, and without pain, unless they 
involve some sensitive part ; and their 
growth, if not interfered with, is rarely 
attended with any cachexia or other con- 
stitutional disturbance ; enormous fibrous 
tumors of the uterus are sometimes borne 
for years with no other damage than that 
of the burden. Accidents, however, may 
disturb this usual innocuity. If a fibrous 
tumor be inflamed, it may become very 
painful ; may soften, or decay, and be 
excavated : if near the surface, it may 
give rise to ulceration of the integuments 
over it, may protrude and bleed even pro- 
fusely. (With those of the uterus many 
other troubles may arise, which will be 
described elsewhere.) Besides these ac- 
tive changes in fibrous tumors, others of 
much slower progress may occur, of which 
the chief are the formation of cysts and 
calcification. 

The cysts in a fibrous (or, as it may be 
called, "fibro-cystic") tumor, may be nu- 
merous, small, and scattered through its 
substance (this is frequent in those of the 
testicle), or one of large size may occupy 
all the mid-substance of the tumor, giv- 
ing it the appearance of a thick-walled 
serous cyst, and admitting of similar 
treatment. [The cysts are the result 
usually of mucoid softening.] Fibrous 
tumors thus changed have been found in 
the uterus, and more rarety in the lower 
jaw. Calcification very rarely occurs, ex- 
cept in the uterine tumors, and its chief 
importance is that it indicates arrested or 
extremely retarded growth. 

In all parts but the nerves and the ute- 
rus, in which there is no limit to the 
number that may grow coincidently, 
fibrous tumors are single. 

The best marks for the diagnosis of 
fibrous tumors (excluding those of the 
nerves, testicle, and uterus, treated of 
elsewhere) are, their regularity of shape, 
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or their being moulded to surrounding 
parts ; their uniform firmness or hardness; 
their generally slow growth and freedom 
from pain ; the healthiness of the textures 
round them. To these characters may be 
added, for the diagnosis of fibrous tumors 
of the subcutaneous tissue, their mobility; 
their non-adhesion to the cutis, unless they 
be nearly ulcerating ; their protrusion, 
and frequent bleeding when ulceration 
has taken place. In this tissue, the dis- 
eases with which a fibrous tumor is most 
likely to be confounded are, a single can- 
cerous tumor, an indurated lymph-gland, 
a very tense C} 7 st with thick walls, an un- 
usually firm fibro-cellular or recurring 
fibroid tumor. From these last two a 
diagnosis before excision may be impossi- 
ble. In the deeper parts, as near joints 
and by sheaths of tendons, the same gen- 
eral characters may serve for diagnosis ; 
the most similar diseases being very tight 
and hard bursal or ganglionic swellings, 
firm medullary cancers, cartilaginous 
growths within or on articular capsules, 
or near the heads of bones. 

On or within bones the diagnosis of 
fibrous tumors is scarcely to be made, ex- 
cept at the jaws, where, however, they 
are often mixed with myeloid. A growth 
resembling a fibrous tumor, connected 
with any other than a jaw-bone, is most 
likely to be either cartilaginous, myeloid, 
or a medullary or osteoid cancer. Those 
of the jaws may grow either on the surface 
or within the bone. Among those on the 
surface are the most frequent examples of 
epulis. Their best diagnostic signs are, 
their being hard; having the alveoli for 
their ehief base of attachment ; shaped to 
the mouth and other jaw; often compara- 
tively narrow-based; slow in growth; 
painless; covered with healthy mucous 
membrane; or, if ulcerated, having no 
specific form of ulcer; not associated with 
any serious disease of the adjacent parts, 
nor, even when of long duration, with any 
cachexia or disease of lymph-glands. By 
these characters the fibrous tumor on 
either jaw maybe distinguished from me- 
dullary and epithelial cancerous growths, 
and from myeloid tumors, and periosteal 
swellings — the only diseases likely to be 
confounded with them. And, lastly, for 
the diagnosis of fibrous tumors growing 
within and expanding either jaw-bone, the 
ehief points to be looked to, "in addition to 
those already indicated, are, their slow 
growth; the healthiness of the covering 
tissues, especially of the gums; the absence 
of signs of infiltration of the disease into 
adjacent bones, which, though they may 
be displaced, are not overspread. These 
signs may suffice for the diagnosis from 
cancerous tumors; but so long as the 
growth is not sufficient for a great expan- 
sion of the jaw, and for such thinning of 



the walls as may permit the detection by 
tact of the nature of the material within 
them, it may be searcely possible to make 
a diagnosis between a fibrous tumor and a 
dentigerous or other eyst, or any other 
non-malignant interior or substantial 
growth. 

The diagnosis of a fibrous tumor in the 
lobule of an ear is easy ; c}'sts alone are 
likely to be confounded with it. 

In the treatment of fibrous tumors (not 
including those of the uterus), excision is 
the only available remedy, and had better 
be resorted to without delay. The method 
must vary according to the seat of the 
tumor. Simple enucleation is rarely pos- 
sible in those within the nerves, bones, or 
lobules of the ears, though in the first two 
it may be very often worth attempting, 
for the obvious advantages that would 
attend suecess. In the removal of those 
that grow on bones, the base from whieh 
they spring must be removed with them ; 
and the probability of their dipping into 
alveoli or other cavities must be remem- 
bered. 

After the complete removal of a fibrous 
tumor, recurrence is not at all probable, 
exeept in the case of those of the ear- 
lobules, which, as already stated, seem to 
partake of much of the nature of the che- 
loid disease of scars. But, before prom- 
ising future immunity, the diagnosis from 
recurring fibroid tumor must be made 
sure even after excision; and this surety 
may not be obtainable without micro- 
scopic help. Moreover, cases have oc- 
curred, though in extreme rarity, in 
whieh fibrous growths have presented 
every character of cancerous disease ex- 
eept that of structure : recurring; infiltra- 
ting adjacent parts; growing in distant 
organs; destroying with cachexia. It is 
a question of words whether these should 
be called " malignant fibrous tumors," or 
"fibrous cancers;" and the question is 
dependent on another, namely, whether 
the structure or the characters of life 
should have precedence in determining the 
names of morbid growths. 

Cartilaginous tumors, or enchondromata 
(see Figs. 31, 35), as they are almost as 
frequently ealled, occur most commonly 
in connection with the bones; but they 
are not rare in the substanee or neighbor- 
hood of the parotid gland, or in the testi- 
cle; and they may be found as curiosities 
in the thyroid, in subcutaneous tissue and 
in other parts. Growths of cartilage, 
pendulous, or loose in joints, have also 
many characters in common with carti- 
laginous tumors ; but their peculiarities 
predominate enough to justify their sepa- 
rate consideration. 

The general characters of cartilaginous 
tumors are that they are irregular, or, if 
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of any definable shape, rounded ov oval 
masses, which, if not restrained by resist- 
ing surrounding structures, have very gen- 
erally well-marked, prominent lobes or 
outstanding smooth nodules. "Usually, 
they feel everywhere hard, resisting, 
scarcely compressible ; but when com- 
pressed, they give the sensation of very 
quick elastic recoil. Earely they are soft 
and compressible, but still very elastic. 
On those parts which are. not attached to 
or inclosed in bone, they are invested with 
tough fibro-ccllular tissue, that serves 
them as a perichondrium, and this is again 
connected with the surrounding parts by 
similar tissue of much less compactness 
and peculiar dryness. The parts around 
a cartilaginous tumor are usually quite 
healthy ; no growth seems to be more 
readily tolerated, or to displace other 
structures with less offense or injury to 
them. Only, if there be much friction 
between a cartilaginous tumor and the 
parts next to it, a bursal sac is commonly 
formed between them. When they grow 
within bones, the compact osseous tissue 
grows as a shell around them, with no 
intervening tissue, firmly but not insepar- 
ably adherent. 

On section (and the sensation of cutting 
them is generally quite characteristic), a 
cartilaginous tumor may appear as a sin- 
gle mass, imperfectly partitioned ; but as 
often it is like a cluster of tumors, separ- 
ated by their several investing layers of 
connective tissue, though inclosed in a 
common covering. In either case, the 
most frequent appearance of the cartilage 
is like that of ordinary foetal cartilage ; 
bluish or yellowish-white, smooth and 
glistening, close, uniform, without appear- 
ance of granular or fibrous texture. Some 
specimens, however, without appearance 
of disease, are soft, almost diffluent ; some 
are fibro-cartilaginous ; some look granu- 
lar ; some are opaque or creamy-white ; 
some are varied by partial ossification ; 
some by degeneracy or disease, in ways 
that will be presently described. 

The origin of cartilaginous tumors is 
sometimes b}' inheritance, and sometimes 
is referable to injury ; but neither of these 
sources is frequent enough to help in di- 
agnosis, unless in the case of the cartilagi- 
nous tumors of bones. With the exception 
of those growing in the bones of the hands, 
they are usually single tumors, but some- 
times they are numerous, and distributed 
symmetrically. Those of the bones most 
commonly begin their growth in early 
life ; some on the hands in infancy ; others, 
more often, between childhood and pu- 
berty. Their beginning in later life is, 
however, not very rare, even on the bones ; 
and in other parts they most commonly 
begin in full adult or middle age. Excep- 
tions to these general rules are, unfortu- 



nately, frequent enough to detract from 
their value in diagnosis ; but it may be 
generally held that the younger the age 
at which a tumor of bone begins, the more 
is it likely to be cartilaginous, if its gene- 
ral characters agree therewith. 

Their rate of growth is entirely and 
inexplicably uncertain. Their histories 
would tell of increase, in some instances 
as rapid, in others as slow, as could be 
told of any of the most different tumors. 
Most frequently, indeed, they increase 
slowly ; but the rule is too uncertain for 
diagnosis. So is the size they may attain ; 
some have grown to enormous dimensions ; 
for instance, two feet in diameter ; others 
have gradually and slowly increased to 
less than an inch ; but both these extremes 
are rare. 

Coincidently with growth, ossification 
of a cartilaginous tumor may go on ; or 
rather, while one part of the tumor is 
growing, another may be ossifying ; and 
if, as often happens, the ossification be 
more rapid than the growth, the cartilagi- 
nous tumor may become wholly osseous. 
Such ossification is most frequent in car- 
tilaginous tumors arising from bones, and 
the most frequent condition in which such 
tumors are found, is that of having bases 
or stems formed of cancellous bone and 
covered with a mass or crust of cartilage. 
The cartilage, once on the level of the 
natural bone, has been in fact lifted by its 
own ossification, and the tumor thus pro- 
duced increases simultaneously in length 
and in distance from the primordial carti- 
lage, whence it originally sprang. A sim- 
ilar displacement is sometimes noticed 
when a cusp lies on the side of the neck 
of a tooth, instead of on its crown. In 
the cartilaginous tumors that grow within 
bones, and in those of the testicle and 
other soft parts, the ossification is usually 
very sparing ; only scattered little pieces 
of soft bone are found in them ; but these 
are sometimes arranged as so many nuclei 
or centres of ossification, one for each con- 
stituent lobe or nodule of the mass. 

By degeneracy, or defective develop- 
ment, or, still more, by disease, the char- 
acters of a cartilaginous tumor maybe so 
altered as to make its diagnosis extremely 
difficult. The chief condition thus arising 
is a softening or liquefaction of the car- 
tilage, so that" nodules of it present central 
cavities filled with fluid, like honey, 
synovia or serum, or with semifluid jelly- 
like substance ; or a large tumor may be 
excavated, and its central part may be 
occupied with these soft or liquid mate- 
rials, round which its solid part remains 
like a thick nodular cyst. The nature of 
this change is uncertain ; perhaps, indeed, 
in some cases, that which looks like soft- 
ened or liquefied cartilage is a material 
arrested in a rudimental state, which had 
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never been developed into natural firm- 
ness ; but, generally, softness coincides 
with rapid increase of the tumor. 

[This mucoid softening is peculiarly 
frequent in cartilaginous growths, and is 
due to the fact that the tissue of the 
enchoudromata, like that of normal carti- 
lage, is nourished as a non-vascular struc- 
ture. When the growth exceeds a certain 
size, the central parts are removed too 
far from their peripheral source of nutri- 
tion, and unless new-formed vessels arise, 
degenerative transformations must result 
if the growth continues to increase. A 
central spot of softening is formed, which 
extends, pari passu, with the extension of 
the peripheral growth of the tumor. 

To this mucoid softening has been ap- 
plied the name myxoma, and a subdivi- 
sion of enehondromata, viz., enchondroma 
myxomatodes, has been erected, wrongly, 
as we think, because it implies that a new 
and different tumor-formation has been 
engrafted upon, and is going on side by 
side with the original growth, whereas, 
in fact, the myxomatous change is merely 
one of degeneration from lack of nutri- 
tion.] 

With active inflammation the substance 
of a cartilaginous tumor may rapidly 
soften, as if with decay and suppuration. 
Thus, some are found excavated, with 
cavities full of purulent fluid and debris; 
and some, forming adhesions to the skin, 
may ulcerate and protrude. But even in 
this state they rarely bleed largely. 

To the numerous varieties of appear- 
ance which may thus be presented by 
cartilaginous tumors, those must be added 
which are clue to their being mixed with 
growths of wholly different kinds. No 
" mixed" tumors are so frequent as those 
of which cartilage forms part. Thus, 
nodules of cartilage are not very rare in 
fibro-cellular tumors •, the cartilaginous 
tumors in or near the parotid gland have 
commonly an intermixture of glandular 
tissue ; many of those in bones are mixed 
with myeloid structure ; and, in the tes- 
ticle, cartilage often occurs in an appa- 
rently single tumor with medullary cancer 
[sarcoma, frequently alveolar sarcoma], 
and sometimes, according to Virchow and 
De Morgan, 1 it becomes cystic, multiple, 
and disseminated. 

The varieties just described interfere 
with general rules for the diagnosis of 
cartilaginous tumors ; yet some may be 
stated. When they are' not encased in 
bone, or in unyielding tunica albuginea, 
they may be almost always known by 
their extreme hardness, their peculiarly 
round or nodular surface, and their quick 
resilience if they can be compressed. 
Their hardness may be equalled, though 

1 Pathological Transactions, vol. xx. 



not resembled, by that of scirrhous cancer, 
of bone, and of a calcified structure ; 
e= #., a lymph-gland filled with calcareous 
matter. But cartilaginous tumors are 
so exceedingly rare in the breast, and 
single scirrhous cancers are so equally 
rare in any other external organ, that 
doubt between these two diseases can 
scarcely ever arise. The difference in 
kind of their several hardnesses will dis- 
tinguish cartilage and bone, unless there 
be much thickness of soft parts over 
them ; but, indeed, in any case in which 
a doubt exists, it is probably not impor- 
tant whether the tumor be cartilage or 
bone, or a mixture of the two. And, for 
the diagnosis between a cartilaginous 
tumor and an indurated or calcified gland, 
it may usually be found in that one" does, 
and the other does not, grow. 

Xext to these signs for diagnosis, the 
most important may be the situation of 
the tumor. If it be in or upon the paro- 
tid gland, and possess the tangible char- 
acters of a cartilaginous tumor, pure or 
mixed, in but a moderate degree, the pro- 
bability of its being such a tumor is very 
great. The other'diseases likely to imi- 
tate it are simply enlarged lymph-glands, 
or cancer in the parotid or in its lympha- 
tics. The diagnosis between the first and 
a cartilaginous tumor can scarcely be 
difficult ; from cancer, one may be most 
generally known by its special form, its 
freedom from adhesion, its failing to in- 
jure the portio dura, its singleness, and 
its slow growth (for in this region cartila- 
ginous tumors do not at all equal cancers 
in their rate of increase). 

The diagnosis of cartilaginous tumors 
of the testicle and in connection with 
bones will be treated elsewhere. 

In the treatment of cartilaginous 
tumors, removal is the sole remedy ; but 
its method must vary with the seat of dis- 
ease. In the parotid region enucleation 
may be unexpectedly difficult, through the 
proximity of branches of the facial nerve, 
the free hemorrhage, and the frequent 
dipping-in of lobes of the tumor to deep 
regions. The difficulty, if foreseen, is 
very rarely insuperable ; but if any small 
portion of the tumor cannot lie safely 
removed, it may be left with a good pro- 
bability that it will not increase. For 
the tumors of the testicle enucleation is 
not to be thought of; but for those grow- 
ing within bones it is more often practi- 
cable than practised, and may frequently 
be adopted ; but on this point also see 
the essay on Diseases of Bones. 

The prognosis of cartilaginous tumors 
after removal is generally very favorable ; 
but some exceptions must be made. Such 
as are very soft may be recurrent ; such 
as are mixed with cancer do not prevent 
the ordinary progress of the cancer, which 
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affects lymphatics and distant organs, 
just as if no cartilage had existed with it 
in its primary seat. And, lastly, one 
case, recorded by the writer, has shown 
that a cartilaginous growth may pass into 
lymphatic vessels (probably by penetra- 
tion of their walls), and extending along 
them into a vein, may yield to the flow- 
ing blood materials from which cartilagi- 
nous tumors may grow abundantly in the 
minute branches of the pulmonary artery. 1 

[Osteoid-chondroma. — There is another 
variety of cartilaginous tumor which re- 
quires special mention, viz., the osteoid- 
chondroma. This growth was first poin ted 
out by J. Miiller, but it was Virchow who 
first described its structures and showed 
its analogies. 

They begin their development between 
the periosteum and the surface of the 
bones ; the tumor is commonly placed 
around the bone, especially the extremity, 
assuming an enlarged spindle form, and 
very often attains a very considerable size 
with rapidity. It resembles bone rather 
than cartilage. 

It has been supposed by Cornil and Ran- 
vier, and Green, following them, repeats 
the statement, that these growths resem- 
ble -the developmental process seen in 
rickets, but there does not seem to be any 
reason for this analogy. In histological 
characters they correspond very closely to 
the bone cartilage and its ossification, as 
seen especially in the flat bones. 

In the earliest stages of the neoplasm, 
a foundation is laid as for normal bone, 
which, after the calcareous salts are de- 
posited, is genuine bone ; it is like the 
tissue which forms the greater part of the 
so-called callus deposited around the end 
of a fractured bone. 

The cells of the growth are smaller than 
ordinary cartilage cells ; and they are 
generally without the capsules which are 
seen in this tissue. They are to be dis- 
tinguished from connective-tissue corpus- 
cles by their uniformly rounded shapes. 
The cells rest in a matrix which is faintly 
striated or perhaps fibrillated. It is this 
matrix which becomes calcified, possessing 
trabecule and medullary spaces, confused 
in their arrangement and hence unlike 
true bone, as seen in simple osteomata ; 
the growth is unlike other osseous tissue 
also in that it does not possess the ordi- 
nary bone corpuscles, but the cartilage 
cells, which form a delicate framework 
through the osteoid substance and by 
their further growth and development 
continue the enlargement of the atypical 
or neoplastic bone formation. 

This tissue, like callus and its other ana- 
logues, is highly vascularized, the carti- 
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laginous and osteoid trabecular giving 
ample support and protection to the 
abundantly ramifying vessels. In this re- 
spect it is greatly distinguished from ordi- 
nary enchondromatous growths, and for 
this reason not liable to the retrograde 
metamorphosis usual to them. Ossifica- 
tion more or less complete is their only 
change, and this process is not, probably, 
to be regarded as a degenerative one, as 
it so commonly is in the soft growths as 
well as in other morbid products. 

Although this variety of tumor has 
been long known, and a very considerable 
number of instances are recorded of it, 
still its life history and diagnosis, and the 
prognostic indications in relation to it, 
have not been definitely settled. Billroth 
does not find sufficient reasons from any 
of its featui'es to separate it from the sarco- 
matous growths. Others ally it more 
closely to osteoid tumors, and others 
to the enchondromata. It would seem 
from a comparison of all the cases record- 
ed, that from its size it possesses great 
destructive power, and from its situation, 
most commonly occurring in the femur 
and humerus, that the only operative 
treatment to which it is amenable is very 
liable to be followed by death. In the 
cases which survive the immediate effects 
of the operation, there would seem also 
to be a great tendency to recurrence and to 
metastatic formations — greater than in 
the enchondromata, but perhaps not ex- 
ceeding the sarcomatous growths to which 
this tumor bears a resemblance.] 

Myeloid honors. — [The myeloid tumors 
will be spoken of under Sarcomata. They 
belong to the class of giant-celled sar- 
comata.] (See Fig. 30.) They are dis- 
tinguished by their containing or being 
chiefly composed of minute structures, 
similar to those of foetal marrow or diploe. 
Unlike the cartilaginous tumors, in which 
the resemblance to foetal structure exists 
alike in the plainly visible and in the mi- 
croscopic appearances, these have no dis- 
tinct resemblance to foetal marrow in 
their general characters, though with the 
microscope the homology is evident. 

The myeloid tumors affect especially 
the bones ; and it is not yet certain that 
they ever occur as primary growths in 
any other strncture ; though tumors much 
like them have been found in the breast 
and other parts. At any rate their gene- 
ral characters must be described after 
specimens connected with bones. 

Like the fibrous and cartilaginous, a 
myeloid tumor may grow either within a 
bone or on the surface of one ; nnlike 
them, it is more frequently found as an 
interior growth. In the general plans, 
places, and methods of growth, the mye- 
loid are very like the fibrous tumors, af- 
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fecting generally the same shapes, and 
similarly displacing, but rarely otherwise 
damaging, the surrounding parts. When 
not encased in bone, they usually feel 
firm, compressible, slowly resilient, and 
"fleshy;" very few are harder than 
these words imply ; but some are much 
softer, easily broken, like ordinary gran- 
ulations. On section, their most frequent 
appearance is that of an uniform grayish 
or yellowish shining substance, blotched 
or "suffused with deep crimson, or pink, 
or blood-color. The range of varieties of 
appearance is very wide ; and besides, 
partial ossification, with plates or bars 
of bone intersecting the tumor, is not 
rare ; and cysts filled with serous or 
bloody fluids are, in the instances of large 
myeloid tumors, frequent. Indeed, it is 
probable that not a few cysts in the ar- 
ticular ends of bones are examples of 
myeloid tumors, in which cystic forma- 
tion has led to the almost complete ex- 
clusion of the solid structure. They usu- 
ally appear lowly vascular, even when 
they are very ruddy (for this tint does 
not depend directly upon blood in them), 
or when, as sometimes happens, they 
pulsate. 

Myeloid tumors are seldom referable 
to any evident cause, such as injury, in- 
heritance, or defective health. They very 
rarely begin to grow in early life, or in 
old age ; most frequently between youth 
and middle age. Their growth is usually 
slow and painless. The structures in- 
vesting them usually remain healthy, 
even when greatly distended, and when 
the mass within is degenerate or cystic. 

In the diagnosis of myeloid tumors, 
the diseases most likely to be confounded 
are cysts, fibrous or cartilaginous tumors, 
and cancer, of bones. When the growth 
is external (and it is so very rarely ex- 
cept on the jaws), a fibrous growth is 
alone like it, and is sometimes mixed 
with it ; and the distinction, if any be 
possible, may be in that the myeloid is 
softer, more elastic, and more vascular 
than the fibrous. But, indeed, this diag- 
nosis is of little importance. When the 
growth is within bone, it must be very 
difficult to make any nearer diagnosis 
than that between myeloid or some other 
innocent tumor on the one hand, and 
cancer on the other. And for this, the 
chief facts are, in the usually slower 
growth of the former ; its broadly rounded 
shape, and seat in the articular end 
rather than the shaft of a bone ; the ab- 
sence of glandular disease, and of all 
cachexia, even though the growth may 
have been three or more years in pro- 
gress. On the other hand, softness to the 
touch ; penetration of the thinned walls 
of a bone ; the existence of cysts contain- 
ing blood ; great bulk ; pulsation at any 



part not covered with bone — all these, 
which are more commonly signs of can- 
cerous growths, may be found in myeloid 
tumors. 

What was said of the treatment of 
fibrous" tumors of bone might be repeated 
for the myeloid ; and the prognosis is, 
usually, as favorable. Nevertheless, cases 
have occurred, exceptions to the general 
rule, in which secondary myeloid disease 
has been found in lymph-glands and in 
the lungs. 

Osseotis tumors. — (See Fig. 35.) Under 
this name, those tumors are alone in- 
cluded which are composed entirely of 
bone, whether compact or cancellous 
with marrow. When cartilaginous or 
myeloid tumors are in process of ossifica- 
tion, they are usually grouped with those 
of the same name in which no such pro- 
cess is observable ; when the ossification 
is complete (which, however, happens 
only with the cartilaginous), the tumor 
changes its name to osseous. Moreover, 
many growths of bone have some affinity 
with osseous tumors, yet do not bear the 
name ; just as there are local over- 
growths of fat which are not named fatty 
tumors. Generally, none are called osse- 
ous tumors but such as are either discon- 
nected from bones, or are connected with 
them by well-defined, and usually small, 
attachments, which grow, if at all, at a 
less rate than the outstanding masses. 

Of such osseous tumors there are two 
chief varieties : the cancellous, and the 
compact or ivory -like. The former consists 
of a structure like the natural medullary 
tissue of bones, containing marrow in- 
closed in cancellated bone, and usually 
invested with a very thin wall or layer of 
compact tissue. The latter are composed 
entirely or nearly so, of hard solid bone, 
like that of the shaft of a femur, for ex- 
ample. The cancellous osseous tumors 
are probably always developed through 
cartilage ; the compact or ivory-like are 
rarely so formed. Usually, in both we 
observe a close likeness between the bone 
and other structures composing them, and 
those of the bones on which they several- 
ly grow. Thus, with rare exceptions, 
such as grow on long bones have perfect 
marrow in wide cancellous spaces ; those 
on the skull are very hard, and, if in part 
cancellous, they contain diploe; and those 
which are peculiar to the phalanges of the 
toes are formed of hard, finely-cancellous 
bone, just like the phalanges themselves. 

The general account of the cancellous 
bony tumors can scarcely be more than a 
supplement to that of the cartilaginous 
tumors of bones ; for in many, if not 
all cases, they are but different stages of 
the same disease. Therefore, for facts 
concerning the origin, mostfrequeut seats, 
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apparent causes, etc., reference may be 
made to p. 261-2, and to the essay on 
Diseases of the Bones. In regard to 
treatment, all that need be added to what 
is said at p. 263, is, that when a tumor is 
thoroughly ossified, it is not likely to grow 
fast or much; and that the cancellous osse- 
ous tumors are always external to the 
bones with which they are connected, so 
that excision, not excavation, must be 
the method for their removal. 

The compact or ivory-like osseous tu- 
mors are very rare in connection with any 
bones but those of the skull ; and here 
they occur in two forms. Some grow on 
the exterior of the bones of the vault of 
the skull, in smooth, spheroidal, or lens- 
shaped lumps, attached, commonly, by 
rather narrow bases. Others, which are 
usually of deeply-lobed, and nodular 
shapes, grow in the diploe, or the frontal 
or other sinuses, whence, as they enlarge, 
they project through the gradually thin- 
ned and perforated layers of bones that 
at first inclosed them. The former kind 
rarely increase to an inch in diameter ; 
the latter may increase to many inches, 
and they commonly project into the cav- 
ity of the skull, as well as externally, or 
into the cavities of the orbits or any other 
adjacent parts. 

The substance of both these forms of 
hard osseous tumor is true bone, compact, 
normally vascular, and generally having 
some small portions cancellous, or like 
diploe. 

[Osteomata have been distinguished, ac- 
cording to their microscopic structure, as 
belonging to three varieties, viz., O. ebur- 
nata, compacta, and caneellata, and into 
two classes, according to their seat, viz., 
exostoses and osteomata or osteophytes. 
Of these, the eburnated or ivory-like 
variety are usually rounded in shape, 
composed of dense, compact, coneentric 
layers of bone,, having a very scanty vas- 
cular supply. Their surfaces are very 
hard and smoothly polished, and they most 
frequently occur as outgrowths from the 
bones of the skull, though also found in 
other situations, for example, the pelvis, 
scapula, and the toe. We have two spe- 
cimens, one from the palate bone project- 
ing into the mouth, the other from the 
frontal bone, growing into the orbit and 
displacing the globe of the e}'e. This is 
the least frequent of the three varieties. 

The second variety resembles the com- 
pact formation seen in the diaphyses of 
long bones ; the Haversian canals and 
canaliculi are much more irregular than 
in normal bone. 

The cancellous osteomata are character- 
ized by having large open spaces in their 
interior, surrounded and partitioned by 
bony trabecule. These spaces or cavities 



are filled, oftentimes, with material or 
tissue quite unlike that found in the me- 
dullary spaces of bone. They almost in- 
variably grow from the epiphyses of long 
bones. • 

Nearly all true osteomes grow as pro- 
jections from bones, and are called exos- 
toses ; the class of those developed in the 
soft parts or in organs have not received 
a special name indicative of their seat of 
growth. (Green speaks of the latter as 
osteophytes ; but this term is too general 
in its signification, and has been applied 
to spiculated outgrowths from bone due to 
inflammatory disease.) These two classes 
are called also, respectively, homologous 
and heterologous osteomata. Exostoses 
either grow peripherally from the perios- 
teum or from the articular cartilage, or 
are developed within the medullary canals ; 
these last receive the special name of 
enostoses. The vast majority of instances 
of osteomata are of homologous character, 
and very few such growths occur in soft 
parts, which, by common consent can be 
considered as tumors. Still, examples of 
such growths do occur, and one case is 
recorded of an osteoma, within a cerebral 
hemisphere. Not unfrequently, a true 
bony growth takes place in the soft parts, 
for example, the tendons, fasciae, and 
muscles. 

Of the exostoses, two varieties may 
conveniently be distinguished : 1. Those 
which develop from the periosteum, and 
are in their structure generally of com- 
pact tissue or even ivory-like consistence. 
They are generally low, broad, flat 
growths, connected with the bone by 
broad, flat bases, though occasionally they 
grow to large size and have, by their 
great development, a comparatively nar- 
row pedicle. 2. Those which are found 
at the articular ends of the bone, and 
have a spongy structure. They very fre- 
quently have a narrow pedicle, and are 
covered by a thin layer of cartilage con- 
tinuous with the articular cartilage. They 
are essentially outgrowths from the epi- 
physeal cartilage ; the cartilage which 
forms their covering ossifies towards the 
central portions while it goes on develop- 
ing peripherally. These growths near 
large joints are sometimes covered by 
bursse communicating with the articular 
cavities, which, on being opened during 
operations, lead to unfortunate results. 

Of the osteomata of the soft parts, two 
varieties are known. First, the true 
heterologous growths occurring in the eye, 
in the brain, in the lung, and in the penis. 
Tumors of this variety are veiy rare *, they 
form round masses covered with a capsule, 
and have an independent existence like 
other well recognized tumors. Secondly, 
the long growths in the tendons and mus- 
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cles, most of which cannot be regarded as 
true tumor-formations. They are usually 
irregular in shape, and about their devel- 
opment hangs the suspicion of an inflam- 
matory disease. Of these may be pointed 
out first, as having a nature most nearly 
allied to osteomata, those bony develop- 
ments in tendons passing over joints, simi- 
lar in character to sesamoid bones. Next 
come the bones developed in muscles 
which are subjected to constantly repeated 
slight blows or pressure ; the so-called 
"drill-bones," mentioned by German 
writers as occurring in the deltoid mus- 
cles from the striking of the musket during 
drilling, or on the inner side of the leg in 
the cavalry soldier. These growths must 
be looked upon as products of a chronic 
inflammatory process with some added 
element, since such growths of bone take 
place in very few soldiers. The osseous 
growths found in the cranial and spinal 
dura mater and arachnoid membranes 
are probably of the same nature, and owe 
their origin to the constant pulsation of 
the vessels of these structures. Much 
more striking, and perhaps more common 
than the first, at least of this latter variety, 
though still rare, are the bonj- develop- 
ments seen in extended groups of tendons 
near the point of their, insertions. Some 
of these are of rheumatic origin, and are, 
therefore, clearly of inflammatory: nature, 
and must be excluded from the class of 
tumors ; some have the appearance of 
being of periosteal origin, and have been 
described by Virehow as discontinuous 
osteoma of the bones ; other eases occur 
in which bone develops, not only at the 
insertion of the tendons, but extending to 
the muscles and fascia?, so that many 
groups of muscles in the different mem- 
bers of the body become ossified, and the 
movements of various joints are greatly 
hindered or impossible. We have recently 
seen such a ease at the Pennsylvania 
Hospital under the care of Dr. Hutchin- 
son, and Liicke quotes a somewhat similar 
case by Ebert ; both eases were attended 
with general constitutional symptoms. 

Among new bony growths may be men- 
tioned the general enlargements of certain 
portions of the skeleton. They occur not 
very rarely on the maxillary bones, but of 
their nature so little is known, that they 
have been excluded from this class of 
tumors, although, as Paget points out, 
their exclusion serves to illustrate the 
arbitrary boundaries given to nosological 
classification.] 

The diagnosis ot these extremely hard 
bony growths from any other tumors is 
rarely difficult. They could not, indeed, 
be distinguished from masses of cancel- 
lous bone covered with a compact layer ; 
but these rarely, if ever, occur on the 



skull. And of other tumors likely to oc- 
cur there, there are none that can equal 
them in hardness as well as apparent fix- 
ity, unless it be certain small cutaneous 
cysts, shrivelled and with calcified con- 
tents. A much greater difficulty of diag- 
nosis is sometimes between the hard 
osseous tumors and certain circumscribed 
hard hypertrophies of the bones of the 
skull or face. The main contrasts with 
the hypertrophy lie in the circumscription 
of the tumor, the smoothness of its sur- 
face, the narrowness of its base, its great- 
er height or projection, its comparative 
smallness when on the vault of the skull, 
its painless and slow increase. Besides, 
the hypertrophies are not rarely symmet- 
rical, and their general seat is in or near 
the superior maxillary bones ; the tumors 
grow singly, and either on the vault of the 
skull or at the orbit. 

In the treatment of these hard osseous 
tumors, excision is the only fit remedj' lor 
those on the vault of the skull. But it 
should not be undertaken unless it is cer- 
tain that the tumor is increasing, or for 
some equally good reason ; for the ex- 
treme hardness of the bone makes the 
operation difficult, and not a little danger- 
ous. The tumors at the orbit, as a gen- 
eral rule, are not to be removed by 
excision or any similar operation ; their 
hardness, deep connections, and frequent 
projection towards the brain, render such 
proceedings extremely hazardous. Occa- 
sional cures of such tumors by necrosis 
and spontaneous separation may justify, 
in some instances, the practice of expos- 
ing their most prominent part, and de- 
stroying it with some caustic, in the hope 
of killing the whole mass, so that it may 
exfoliate. 

There is no probability of renewal of 
growth after the removal of an osse- 
ous tumor ; and even when the base of 
attachment is left, it is not likely to grow 
up again. It is to be noted, however, 
that certain cancerous tumors of bones 
inclose a kind of osseous skeleton, and 
that a great part of an osteoid cancer 
may be heavy and compact bone. When 
these, like other cancers, recur, the 
secondar}^ tumors, wherever seated, may 
contain bone : but the distinction be- 
tween the cancerous and the simple osse- 
ous tumor is seldom difficult. 

In a great majority of cases osseous 
tumors occur singly ; but rare instances 
are occasionally seen in which patients 
have a large number on many hones. 
These are usually symmetrical and he- 
reditary ; and their growth, if not intra- 
uterine, begins in earliest infancy. In- 
deed, they partake of the characters of 
monstrosities by excess, as much as of 
those of tumors. 
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Glandular tumors. — It is probable that 
growths of the nature of tumors may be 
formed in imitation of the structures of 
glands of all classes, whether lymphatic, 
vascular, or secretoiw. Most of them 
occur as tumors within the substance of 
the gland they imitate, but a few are 
formed outside it. 

The distinction of lymphatic tumors 
from enlarged lymphatic glands may be 
drawn from the occurrence of tumors 
composed of the absorbent structures 
in situations not naturally occupied by 
healthy glands. In the disease named 
in England chronic enlargement of 
lymphatic glands, the number of the clus- 
tered tumors far exceeds that of the 
glands that could be recognized in healthy 
subjects. It did so too in the case from 
which Fig. 37 was drawn, and in which 
the lymphoid corpuscles constituting the 
disease inundated the textures in the 
manner of cancer. 1 

Among tumors resembling vascular 
glands, those of the thyroid are met with 
in both relations. Some appear as dis- 
tinct and completely incapsuled masses 
embedded in the substance of enlarged 
thyroid glands or bronchoceles. They 
have their best parallel in the prostatic 
tumors inclosed in enlarged prostates ; 
but their pathology is involved in that of 
bronchoceles, and they are not commonly 
counted as tumors. The name, however, 
cannot be refused to the similar masses 
which lie near the thyroid gland, but not 
in it, and which grow irrespective of its 
growth. They are too rare to justify 
many general statements concerning 
them. Their growth is, probably, most 
frequent in or near middle age ; slow, 
painless, sometimes attaining a very large 
size. They resemble thyroid gland in 
boili visible and microscopic characters ; 
and, if any diagnosis could be made of 
one of them during life, it would be by 
the likeness of its "feel" and its prox- 
imity to the natural organ. But diagno- 
sis would, pi'obably, not come nearer than 
to the expectation of some innocent tu- 
mor, for which excision would usually be 
the proper and sufficient remedy. 

[The* author, both here and in other 
places, includes under the head of glandu- 
lar tumors new growths which contain a 
structure similar to that of any of the 
glands, whether the secreting, lymphatic, 
or the so-called ductless glands. These 
several varieties have been separated 
in the later classifications into true ade- 
noma and into lymphoma. The au- 
thor also speaks of those growths, especi- 
ally those on the skin or mucous mem- 
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branes, in which the gland-structures of 
these parts become prominent as the result 
of a hyperplasia due to development of a 
neoplasm in the immediately adjacent 
parts. This classification is unfortunate, 
because the enlargement of the gland- 
structure is evidently merely an accident 
of such growths, the fibrous or some other 
form of tissue being the principal element 
of new pathological disturbance. 

In respect to the adenomata, there has 
been great confusion of meaning in the 
past, and even at present all writers do 
not seem to have a clear conception of 
their value as morbid growths, and are not 
wholly agreed as to the various kinds of 
new growth to be included in this class. 
A newly formed glandular tissue is the 
essential basis of this growth ; whether it 
takes place by the direct extension of a 
pre-existing gland, or whether there arises 
disconnectedly a formation of structure 
similar to gland-tissue, is certainly not as 
yet agreed upon. Accordingly as we set 
one or the other of these limitations to our 
definition of adenomatous growths, we 
shall be compelled to include or exclude 
various well recognized new formations, 
and, in some cases, tumors, which, ex- 
cluded b}' the more limited definitions, 
from other circumstances connected with 
their growth or structure, we should be 
glad to include in this class. 

These growths always represent true 
gland-tissue in all its details, and there are 
two varieties : 1st. Acinous adenoma ; 
2d. Tubular adenoma. 

The first variety represents, as its name 
implies, a development of gland-structure 
similar to the acinous glands. It consists 
of epithelial cells, backed by a basement 
membrane, and arranged in a manner 
similar to that found in the acini and 
tubes of the gland. The connective-tissue 
stroma between the acini and tubes is 
usually very scanty. (See Fig. 55.) The 
lumen of the tubes and cavities of the 
acini may be entirely wanting, or only 
found in spots, and occluded with cellular 
elements or their degenerated products ; 
they do not communicate with the excre- 
tory ducts of the gland. 

Adenomata of this variety have been 
described as occurring in the liver, in the 
mammary gland, in the parotid, and in 
the sweat-glands. In the breast, true 
adenomata form but a small proportion 
of the neoplasms so frequently present in 
this gland ; they have a distinct capsule, 
and never spread diffusely in the mam- 
mary tissue. 

In other instances they have a genetic 
relation to the gland, and grows from it 
perhaps locally, perhaps diffusely, as buds 
from the parent stem, but the process takes 
its departure constantly from the epithe- 
lial part of the gland, and thus always 



GLANDULAR TUMORS. 



269 



maintains an histological and also a physi- 
ological connection with the parent gland. 

In other very rare instances the new- 
formed gland-tissue occurs at a distance 
from the gland. This heterotopy seems to 
be due to a foetal anomaly, and is of con- 
genital origin. 

According to this view, the tumor many 
times exercises a physiological function in 
an entirely normal manner, but in the 
majority this is not the case ; in both of 
these two instances the distinction be- 
tween a glandular hypertrophy and a neo- 
plasm is with difficulty to be made. "When 
the new-formed gland-tissue does not com- 
municate with a normal gland duct its 
products of secretion accumulate, and the 
growth tends, by further development, to 
become cystic. In consistence the growth 
is soft and elastic ; or, if cystic, fluctuates ; 
on section it presents a surface resembling 
a solid mass of gland-tissue of milky-white 
or rosaceous color, dotted with small ori- 
fices, or having larger or smaller cavities. 

In the liver the new growth takes its 
rise directly from the acini of liver tissue, 
and from the anastomosing trabecule of 
the liver-cell net arise oval-shaped cylin- 
ders of cells, tubes, as it were, lined with 
cells which gradually replace the liver- 
substance, but in the same acinus both 
the normal tissue and new growth are seen 
alongside of one another. The growth 
extends peripherally, as well as by out- 
shoots from cylindrical tubes. Later the 
growth is surrounded by a capsule, which 
excludes it from the surrounding liver- 
tissue, and its further development pro- 
ceeds entirely by the formation of offshoots 
from the already existing tubes. When 
the growths attain a large size, the only 
change they present is a tendency to fatty 
degeneration and the formation of abscess. 
Metastatic formations do not occur. 

Within the bounds of the wide limita- 
tions of adenomata many writers include 
growths derived from the sebaceous folli- 
cles. Of such growths certain tuberous en- 
largements of the nose and of the scrotum 
may be mentioned. Rarely this form of 
growth is a congenital anomaly, and allies 
itself to a dermoid growth. More com- 
monly they are slow developments in adult 
or advanced life. The greatest part of 
the growth, however, is composed of a 
new formation of the sebaceous glands, 
with a marked hyperplasia of the inter- 
glandular connective tissue and of the 
vessels. So great is the increase of the 
connective tissue that one is reminded of 
elephantiasis. The cavities of the glands 
are invariably filled with their products 
of secretion in an inspissated condition, 
with desquamating epithelium and with 
oil or solid fat and cholesterine in crystals. 
The excretory ducts are not closed, at least 
in the fully-developed condition they are 



not usually so — but in proportion to the 
new size of gland the tube is wholly 
inadequate to its office, although in fact 
its opening on the skin-surface may be 
greater than normal. The great tendency 
of these growths is to ulceration of the 
surface at the summits of the prominences 
of the enlarged glands, the intervening 
portions of the skin usually remaining in- 
tact. The bottoms of the ulcers are filled 
with the contents of the glands, which 
can be crumbled out with pressure, but it 
is constantly renewed so long as the epithe- 
lial lining of the acinus remains. 

There is also an adenoma of the sweat- 
glands, which formerly was confounded 
with carcinoma of these organs, but which 
is to be distinguished from the epithelio- 
matous growths which take their origin 
in them. They are more frequent on the 
face than at any other part ; the axillary 
space, the skin over the sternum, and also 
the back furnish instances of them, and 
they exhibit a similar tendency to ulcera- 
tion as those occurring in the sebaceous 
follicles. They always originate in the 
deeper parts of these glands, and therefore 
commonly have a deeper seat than the 
preceding. 

The adenomatous growths found in 
connection with the mucous membranes 
belong to the tubulai- variety, in corre- 
spondence with the character of the glands 
which they imitate or from which they 
originate. They are most frequent in the 
nasal, uterine, and rectal mucous mem- 
brane, and take the form of polypi. The 
enlarged or new formed tubes are lined 
with huge cylindrical epithelial cells ; 
their lumina are filled with clear mucus. 
The intertubular tissue is composed of 
fibres, loosely interwoven, and sometimes 
presenting appearances similar to myxo- 
matous tissue. 

In the ovary, Klebs and Waldeyer have 
pointed out that many of the cystic tumors 
are true adenomata, and similar growths 
occur in the corresponding organ in man, 
viz., the testicle. Virchow, Billroth, and 
others consider that many tumors of the 
thyroid glands are adenomata.] 

Of the tumors resembling secreting 
glands the best-marked are the mam- 
mary, prostatic, labial, and parotid, 
named severally after the glands whose 
structure they imitate, and in which they 
are found. Leaving many facts concern- 
ing each of them to be related in the pa- 
thology of the several glands, it must 
suffice to mention here those characters 
which are common to them all. They all 
affect regular round or oval shapes, or 
are lobed as if compounded, or they may 
be flattened in adaptation to pressure. 
They are generally invested with distinct 
capsules of connective tissue, from which 
it is not difficult to enucleate them, and 
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through which they derive a sparing sup- 
ply of blood-vessels. Ou section, they 
commonly appear lobed, or intersected 
with partitions of connective tissue, and 
are pale, grayish- or yellowish-white ; in 
some specimens looking translucent and 
glistening, in others opaque ; in nearly 
all acinous or glandular. To the touch, 
some, especially the whiter and more 
opaque, are firm, tenacious, and elastic ; 
others, especially the yellow and more 
glistening, are softish, brittle, slippery, 
and succulent, with fluid like serum or 
synovia. Not rarely, cysts are embedded 
in the solid growth, and filled with serous 
or other fluids like those which are found 
in the barren cysts of the mammary 
gland itself. In the labial and parotid 
glandular tumors, portions of cartilage 
or bone may be mixed with the glandular 
structure. And, sometimes, chiefly in the 
mammary, the glandular tumors appear 
as if formed wholly or in part of clusters 
of small sessile or pendulous growths fill- 
ing cysts or partitioned spaces ; thus in- 
dicating their relation to the proliferous 
cysts described at p. 246, and suggesting 
that they originated in such cysts. The 
textures around the tumors are usually 
quite healthy, altered only by displace- 
ment. (See Fig. 36.) 

It is not possible to state any general 
truths respecting the date or manner of 
origin, the number, the rate of growth, or 
other particulars of the life of glandular 
tumors. For a general rule of diagnosis 
it is true that any tumor in or near a 
gland, which presents the characters 
above described, and is regular, very cir- 
cumscribed, smooth, mobile, surrounded 
by healthy structures, painless, and of 
slow growth, is very likely to be glandu- 
lar; but the diversities in degrees of firm- 
ness, in pain, in size, in rate of growth, 
make the diagnosis, especially from can- 
cer, sometimes very difficult. The mam- 
mary glandular tumors present many 
striking instances of this. 

The glandular tumors, if we may re- 
gard the mammary as an example of the 
whole class, not only cease to grow more 
often than others do, but may be removed 
by absorption. This happens not rarely 
with small mammary glandular tumors, 
and their arrest of growth is frequent. 
Either event is most likely to occur when 
the natural function of the normal gland, 
after being suspended or retarded, comes 
to he duly exercised. Some of them dis- 
appear under treatment. When removal 
by operation is requisite, enucleation 
from within the capsule is the proper 
means, and is, with few exceptions, a final 
remedy. The exceptions are met with in 
cases in which very soft mammary gland- 
ular tumors are repeatedly recurrent. 
These will be referred to hereafter. It 



was mentioned at p. 252 that many of the 
softer kinds of polypi are composed, in 
great part, of glandular tissue. Some 
of them, indeed, including most of the 
so-called mucous polypi of the rectum, 
uterus, nose, and antrum, might properly 
be called glandular outgrowths ; for they 
consist, mainly, of glandular structures 
similar to those of the mucous membrane 
from which they proceed, but arranged 
disorderly, and often dilated, saccular, or 
overgrown. 

[The lymphomata are tumors which 
have their origin from lymphoid or ade- 
noid tissue, similar to that of the lym- 
phatic glands (see Fig. 57). These 
growths most commonly occur in situa- 
tions in which lymphatic glands are pre- 
sent normally ; lymphomatous growths 
occurring in other places were formerly 
regarded as of heterologous origin, un- 
til investigation showed that lymphatic 
or adenoid tissue is far more Avidely dis- 
tributed in the parenchyma of the various 
organs than was previously known. Such 
growths, in fact nearly every tymphoma- 
tous growth, must now be looked upon 
as of homologous origin. 

Two varieties of lymphomata may be 
described : first, those consisting of hyper- 
plastic or hypertrophied glands; secondly, 
independent growths which, arising from 
glands or other lymphatic tissues, proceed 
more or less continuously to a great de- 
velopment ; which frequently have as a 
cause or accompaniment a dyscrasic con- 
dition of the blood ; and which, either 
from themselves or from the dyscrasia, 
terminate fatally. All grades of these 
growths are found within the limits of 
these two varieties, in respect to their 
cause, course, size, and malignancy. The 
causes may be common or specific. A 
lymphatic tumor may arise in connection 
with a simple injury or inflammation. 
Tubercle, scrofula, and syphilis are espe- 
cially frequent causes of such glandular 
enlargements, and often demand surgical 
interference. 

Lymphomata have been variously named 
by authors ; by some they are spoken of 
as sarcomata, by others as lymphosar- 
comata, or again, as adenolymphomata or 
lymphadenomata. All of these tumors 
have as their type the normal structure 
of a lymphatic gland, and later the hy- 
perplastic gland shows itself as a continu- 
ously growing tumor. Lymphomata have 
been sub-divided into classes according to 
theirconsistence, color, rapidity of growth, 
and their tendency to recur after removal. 
There is a form, which, attacking a 
collective group of glands, for example, 
the cervical, develops into a lobulated tu- 
mor of firm consistence and of slow growth 
— so slow as to appear nearly stationary. 
Each lobule of the mass corresponds to 
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one of the original normal glands, which 
become intimately matted together, and 
also with the nerves and vessels of the part, 
so that the complete removal of the growth 
is a matter of difficulty, if not impossible. 
This form of tumor, if not interfered 
with, exhibits, at least for a long period, 
a very low degree of malignancy. It is 
often a difficult matter to distinguish it 
from scrofulous disease; and it is some- 
times impossible, unless subsequent to an 
operation, the growth returns with rapid- 
ity, accompanied by malignant pheno- 
mena. This enlargement of the lym- 
phatics distinguishes itself also from 
scrofulous disease, which otherwise it 
closely resembles, by exhibiting no ten- 
dency to degenerate or to form abscesses. 
Another form or subdivision, character- 
ized by a high degree of malignancy, is 
the softer growth, developing often with 
great rapidity and also successively in 
several groups of glands. The new forma- 
tion is only at its commencement limited 
to the original glands ; it soon bursts 
through their capsules, spreads into the 
surrounding tissue, and becomes a dif- 
fuse infiltration ; even the venous trunks 
become invaded and penetrated, and the 
new growth takes place within their cal- 
ibre, or is diffused as embolic masses 
through the blood current. It is difficult 
to decide whether the successive appear- 
ances of tumors in the various gland- 
groups are the result of a metastatic pro- 
cess, or are due to a general dyscrasia. 
The latter is probably the true explana- 
tion, since the secondary formations nearly 
always occur in glands, and not in other 
internal organs.] 

Vascular or erectile tumors are such as 
have, for their chief and characteristic 
structure, minute bloodvessels, tortuous, 
saccular, or dilated, variously communi- 
cating, and, as it were, matted together 
in a mass which is embedded in the sub- 
cutaneous or some other tissue. Their 
most common seat is in or beneath the 
skin, where they are the so-called vascular 
na±vi, but they may be found, though rare- 
ly, in muscles or intermuscular spaces, in 
the liver, in bones, or (it may be) in anjr 
other vascular structure. []S"o tissue of 
the body is exempt, excepting the non- 
vascularized cornea, cartilage, and vitre- 
ous body.] Those instances of the dis- 
ease are alone reckoned among tumors 
which appear as masses or u lumps" of 
whatever size; those that are wide-spread, 
diffuse and superficial, such as the common 
cutaneous neevi (port-wine spots, spider- 
marks, and the like), are reckoned as 
separate examples of telangiectasis. The 
vascular growths here spoken of are also 
different from a tumor described by Dr. 



Moxon, and are composed of enlarged 
arteries, having massive tubes of newly- 
formed tissue in and aroundtheir walls. 

[Telangiectasis, considered with refer- 
ence to its histological details, is more 
than a .simple dilatation of the capillaries 
— more than an aneurism of these ves- 
sels ; there is an actual new formation of 
vessels of the skin. The process of devel- 
opment is conducted in the same manner 
as that seen in the tertiary vascular forma- 
tion, by budding projections from the wall 
of the capillary, extending gradually into 
the connective tissue, and forming a 
loop which rejoins itself to the same ca- 
pillary vessels at a more or less distant 
point ; and thus a new blood stream is es- 
tablished.] 

The vascular tumors are commonly di- 
vided into three kinds, named capillary, 
arterial, and venous. In the first, nearly 
the whole structure consists of the large, 
dilated, and convoluted capillaries, with 
which arteries and veins of not more 
than proportionate size are connected. In 
the second, the basis and chief mass of 
the structure are the same; but there is a 
very great excess of large tortuous arte- 
ries, proceeding to the mass, and even 
passing through it. The third, which is 
almost exclusively the neevus of child- 
hood, has been found to be connected 
only with veins, the afferent, as well as 
the efferent vessels being venous : a great 
part of the mass has a cavernous, spongy 
structure, just like the erectile tissue of 
a penis. 

The most frequent seats of the capillary 
vascular tumors are in the subcutaneous 
tissue of the scalp, face, and trunk. Some 
of them, seated entirely beneath the 
cutis, are covered with healthy skin ; but 
in many more instances the cutis over 
the middle of the mass has the same dis- 
ease of its vessels, and is crimson, very 
thin, and often granulated. The usual 
shape of such tumors is round or oval, 
more or less flattened (especially on the 
scalp); they are well circumscribed by 
connective tissue, which would probably 
form a perfect capsule but for the number 
of bloodvessels that pass through it to and 
from the contained vascular mass. The 
principal arteries usually enter the mass 
immediately beneath the skin ; the veins 
leave it at all parts. On section after 
death or excision, the shrunken tumor, 
which during life was turgid with blood, 
has usually a brownish color, and is lobed, 
soft and tough. Its lobes are separated 
by connective tissue, and, it may be, fat, 
belonging to the natural structure beneath 
the skin and superficial fascia. 

The minute vessels of such a growth 
may be best seen in microscopic sections 
made after boiling in acetic acid. They 
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present the most varied and complex con- 
volutions and anastomoses ; many of them 
are irregularly sacculated and varicose ; 
and many that are much larger than ordi- 
nary capillaries have only the same simple 
structure as the smallest. The arteries 
leading to these capillaries are commonly 
more tortuous than those of healthy skin, 
but are not otherwise peculiar. The veins 
are ordinary, or only larger than for 
healthy skin. 

The venous vascular tumors are not 
rare in the same seats as the capillary : 
but they are more often deeply seated ; 
for instance (to speak only of such as 
may need surgical treatment), in or be- 
tween muscles, in the orbit, or the tongue. 
In most of their characters they are like 
the capillary kind ; but on section they 
look like fine network or sponge-work of 
shining bands and cords, and are often 
dark venous-colored in their meshes. 
Their collapse, after removal or section, 
is even more complete than that of the 
capillary tumors , so much so, indeed, 
that if in operations they chance to be cut 
into, they close in, empty themselves with 
a gush of venous blood, and almost dis- 
appear. Large veins pass from them, often 
tortuous and clustered, or like sinuses. 

In the arterial kind of vascular tumor 
(the so-called aneurism by anastomosis), 
the peculiarity superadded to the general 
characters already described is, that nu- 
merous large arteries enter the mass at 
many points of its circumference, and 
before or directly after their entrance give 
off" numerous branches which are variously 
tortuous and convoluted. Parts of the 
tumor, indeed, which may feel softly 
solid, may consist entirely of the convolu- 
tions of one artery. 

[The cavernous tumor is frequently 
spoken of as a metamorphosis or degene- 
ration of the vascular walls, which allows 
of the dilatation of the calibre of the vessel 
and the formation of acinous or sponge- 
like cavities. The microscopic details, 
however, show us that the process is one 
of new formation, in which cellular ele- 
ments are deposited along the line of the 
vessels, — not merely the arterioles, but 
especially the capillaries. The new ger- 
minal tissue undergoes fibroid develop- 
ment and especially contraction, resulting 
in a dilatation of the vascular spaces, 
until finally there are produced larger or 
smaller cavities, filled with blood, and 
connected with the general circulation of 
the area in which the new growth takes 
place, The former tissue of the part 
composes the wall of the cavities,but it can 
no longer be recognized as the original 
tissue, and bears but little resemblance to 
a vascular wall. 

The process may be looked upon as a 
fibroid growth in the walls of the capilla- 



ries ; by some observers it is compared to 
an inflammatory change, and in some 
instances it appears to be related very 
closely to inflammation of the vascular 
tract. Cavernous tumors occur most fre- 
quently in adipose tissue, and have been 
observed to take place in lipomatous 
tumors. Billroth was the first to de- 
scribe a cavernous degeneration of fibro- 
mata, and a similar degeneration occurs 
in other histioid tumors.] 

To this general account of the struc- 
ture of the vascular tumors, it must be 
added, that specimens are not rare which 
appear very different through degeneracy 
or other changes of the original structures. 
Serous and sanguineous cysts are rather 
frequent complications (see pp. 243, 245). 
Parts of the vascular structure may be 
consolidated either with blood-clots, or 
with phleboliths, or with closure of the 
vessels and a kind of scarring jirocess. 
A good example of this is often seen at 
the centre of the cutaneous part of a 
capillary vascular tumor, which appears 
as a white, smooth, and scar-like patch, 
surrounded by a vascular ring. Similar 
scar-like portions are sometimes seen in 
the very substance of a tumor ; and, occa- 
sionally, one finds nearly the whole mass 
of a tumor, which one may know by its 
history and some remaining characters to 
have been vascular, changed into a soft 
but tough and dry yellow-ochre or brown 
substance, like that of a suprarenal cap- 
sule. Moreover, though by far the greater 
part of these vascular tumors have their 
seat in circumscribed portions of normal 
structures, yet the enormous growth of 
bloodvessels in which they essentially 
consist may take place in those of a tumor, 
and convert part, or the whole of it, into 
a pulsating or erectile mass. By disease 
or injury, or during fever, they may perish 
or be acutely inflamed. A good result 
of such an accident is, that they may be 
consolidated ; an evil one, that ulceration 
may ensue, exposing parts of their sub- 
stance, and forming irritable and often 
bleeding sores, that rarely heal soundly. 

The greater part of vascular tumors 
involving the skin appear at birth or in 
early infancy ; and probably those that 
are deep-seated have an equally early 
origin, though they are longer overlooked. 
But such tumors may first appear in later 
life, small ones arising with singular fre- 
quency, and sometimes very extensive 
ones, in the neighborhood of cancers (p. 
300). Their rate of growth is very un- 
certain, and often, as it were, capricious ; 
sometimes proceeding very rapidly, some- 
times even in the same tumor scarcely 
notable. Very commonly their increase 
is only proportionate to that of the rest 
of the body ; and when full growth is 
attained, they also cease to grow. IsTot 
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rarely they are stationary, or shrink, even 
while the rest of the body is growing; 
and this is especially likely to happen 
with those that are white and scar-like 
where the skin is involved. Those which 
shrink may be sometimes trusted to dis- 
appear, but growth may ensue, or trouble- 
some changes, in a tumor that has been 
even for many years stationary and quiet. 

The diagnosis of a vascular tumor can 
scarcely be doubtful when the skin is 
involved ; but in those that are deeper 
there may be great difficulty. The arte- 
rial, having pulsation, may generally be 
known by it ; but for the capillary and 
venous, the chief signs to be looked to 
are, their circumscribed shape, softness, 
" puffy" feeling, compressibility almost to 
emptiness, slow swelling up when the 
pressure is removed, increasing size and 
tension during strong expirations, or 
when their venous trunks are compressed, 
or in depending postures, and sometimes 
their bluish tint seen through the skin. 
In this last character the neevus and con- 
genital cyst are sometimes alike, while 
that of variation of size is common to 
nsevi at the root of the nose and to me- 
ningeal protrusions through the frontal 
ethmoidal sutures. A mistake between 
the two diseases has proved fatal. 

There are few, if any, tumors for which 
so various treatments are applicable as 
for these. 

Excision is often supposed to be dan- 
gerous on account of hemorrhage ; and 
it might be so in the case of a very large 
arterial vascular tumor. But there is no 
such danger in the capillary and venous 
forms : and if they be not cut into, and 
the knife be kept close to the investing 
capsule, they may be excised as safely, 
and almost as easily, as any other tumors 
of the same dimensions. The advantages 
of the plan are, that it is simple, painless 
(with chloroform), and complete, so as to 
need no repetition ; the objections to it 
are, that if much skin have to be re- 
moved, it leaves unsightly scars, and that 
the possible consequences of cutting ope- 
rations should often be avoided if the 
same end can, be attained by safer means. 

Some of these objections are avoided 
by the ecraseur, and in certain of these 
tumors it may be very appropriately 
used. 

Ligation has the advantage of safety 
from hemorrhage, and is appropriate to 
all nsevi which are of a convenient shape, 
and are not too large to be treated all at 
once. The larger may be tied in tf\vo or 
four parts ; and in situations where the 
removal of skin is objectionable, the liga- 
ture may be applied subcutaneously. It 
is, however, painful, and may be followed 
by tedious sloughing and suppuration, 
with other liabilities of open wounds. 
vol. i.— 18 



Cauterization is a good means for many 
of the arterial tumors, especially when 
they are ulcerated, and for superficial 
neevi of irregular shapes. The actual 
cautery, or, of the potential, those that 
make the driest sloughs, such as the chlo- 
ride of zinc, or the Vienna paste with 
much lime, should be used. These caus- 
tics may, also, be safely employed for the 
capillary and venous tumors ; for those 
that are small and not deep, on the gums, 
for instance, or vulva, the nitric acid, or 
acid nitrate of mercury, or the needle 
cautery, is more convenient ; while, for 
those that are large and deep-set, it is 
better to cut up and penetrate their very 
substance with probes armed with nitrate 
of silver. 1 

There are, however, few eases of the 
larger capillary or venous nsevi, in which 
consolidation is not better than any use 
of caustics. It may be effected by injec- 
tion of solutions of ammonia, or of tannic 
acid, into the substance or meshes of the 
tumor. The saturated solution of per- 
chloride of iron introduced into the tu- 
mor, in drops, through numerous punc- 
tures with the perforated needle and 
screw-syringe, though commonly effec- 
tual, has occasionally proved suddenly 
fatal. In neevi of the face and neck, 
therefore, where this event has happened, 
this method of treatment should be aban- 
doned. Setons may be used for a long 
narrow naevus, or for one of irregular 
shape. They are also suitable when the 
tumor is small enough for the inflamma- 
tion caused by them to consolidate it in a 
moderate time ; and their utility is in- 
creased if each thread be soaked in the 
solution of the perchloride. They should 
not be employed throughout the sub- 
stance of large n?evi at once, as they may 
set up a fatal suppuration. 

Pressure, either with pads and elastic 
bands, or with firm bandages, or with the 
slack air-pad and truss-spring of Dr. 
Arnott, has been successfully used in 
some cases, even of the arterial tumors. 
It is most, or, indeed, almost only, appli- 
cable when the tumor lies over bone, or 
some other very firm base, on which 
pressure can be continuously made. 

When a vascular tumor has been tho- 
roughly removed or consolidated by any 
of the means above described, there is 
little or no probability of recurrence. If 
small portions have been left, they may 
increase, but, probably, as frequently 
they shrivel and slowly disappear ; and 
generally, it may be remarked, that long 
after any of the methods of consolidation 
have been discontinued, curative changes 



1 The methods of employing caustics, liga- 
tures, etc., for these and other purposes, will 
be described in the essay on Minor Surgery. 
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go on ; so that a vascular tumor which 
may have appeared imperfectly cured, 
may, in a few months, be completely ob- 
literated. 

As an appendix to the foregoing ac- 
count of tumors, it may be well to refer 
to tome, or to certain diseases resembling 
tumors, that present prominent charac- 
ters so peculiar as to have suggested 
names by which they are, with some 
practical advantage, often spoken of. 

Recurrent tumors. — In the preceding 
pages it is stated of each kind of tumor 
that, after the complete removal of one, 
no similar growth is likely to occur on 
the same part. This is the general rule 
for the whole class of innocent tumors. 
There are, however, examples of tumors 
which, in respect of structure, resemble 
those that are usually innocent, and yet 
constantly recur or renew their growth 
after even repeated, and apparently com- 
plete, removals. The character is so im- 
portant, whether in a pathological or in 
a merely practical view, as to justify the 
grouping of these tumors, under a dis- 
tinctive name, apart from those with 
which, according to their structure, they 
should be arranged. 

The greater part of the recurrent tu- 
mors hitherto observed have, in struc- 
ture, most nearly resembled the fibro- 
cellular or fibrous ; and hence the name 
of "recurring fibroid" by which Mr. 
Paget first described them. But some 
are cartilaginous ; some glandular ; some 
in the form of proliferous glandular 
cysts ; and it is probable that the char- 
acter of recurrence may be found in cer- 
tain rare instances of tumors of any 
other structure. This, however, belongs 
to all yet observed, namely, that their 
structures are imperfectly developed ; re- 
sembling the embryonic, or rudimental, 
rather than the perfect, states of the 
several natural tissues. (See Figs. 28, 
29.) Thus, the recurrent fibroid are com- 
posed, chiefly or entirely, of elongated, 
caudate, oat-shaped or awn-shaped nu- 
cleated cells, resembling the so-called 
"fibre-plastic" cells, which are a chief 
constituent of granulations, and other 
examples of developing connective tissue. 
And this rule of persistent or arrested 
embryonic structure in the recurrent tu- 
mors is so general that, in practice, it is 
prudent to speak very doubtfully about 
the future of any case in which a tumor 
that has been removed presents embry- 
onic structures. 

The general appearance of recurrent 
tumors is, in their first growth, often not 
distinguishable from that of tumors of 
the same structure that are not likely to 
recur ; they may look like ordinary fibro- 
cellular, fibrous, or other tumors. More 



often, however, they differ from these 
ordinary tumors in that they are softer, 
more succulent or glutinous, glistening 
or translucent, brittle or easily torn, with 
a kind of fibrous grain. Commonly, all 
these peculiarities become more marked 
in the successive recurrences of the tu- 
mor ; and the later growths are, gene- 
rally, like masses of yellow or ruddy soft 
gelatine, with bloodvessels. The later 
are, also, usually much more rapid in 
their progress than the earlier growths, 
softer, less well defined, penetrating fur- 
ther and more vaguely among the in- 
terstices of adjacent parts, more quickly 
protruding through the skin or scars over 
them, more friable and readily bleeding. 

The group of recurrent tumors corre- 
sponds very closely with those which 
Virchow designates Sarcoma. By this 
term he intends not a mere fleshy look, 
though the uniform aspect of such tu- 
mors on section is in marked contrast 
with the obviously structural aminge- 
ment of their innocent relatives, but that 
the tumors in question have a specific 
microscopic construction. WithMr.Paget, 
he regards their main distinction as that 
just described in their cells, and he ob- 
serves that the smaller-celled tumors are 
the more prone to spread in the body and 
to recur after operations. The nuclei 
and nucleoli are usually large, and, in 
consequence of the fragility of the cells, 
may be found free. 

Cells of this kind may constitute a tu- 
mor alone and from the first, or may be- 
gin to form in a part of one which was 
originally of a simpler kind. Thus, a 
mucous or a cartilaginous tumor, a mye- 
loid or a bony growth, a glioma or a 
fibrous tumor, may have mingled with it 
cells of the sarcoma, and a compound 
tumor may result. The tendency of the 
latter cells being to supersede the earlier 
ones, the character of the sarcoma comes 
to exclude more or less completely that 
of the original growth, as the tumor ad- 
vances in size or in age, or as recurrences 
after operation are multiplied. A diffe- 
rence of sarcoma from cancer is some- 
times as little traceable in. its structure 
as in its life, and the resemblances be- 
tween the two in their clinical progress, 
in local recurrences and dissemination in 
the body, correspond with the likeness in 
their anatomy. As, however, sarcoma 
may exist with an innocent growth, so 
may it concur in the same tumor with 
cancer. In such cases, Virchow considers 
the distinction between the two to be the 
constant relation of the sarcomatous cell 
to intercellular substance, whilst the cells 
of cancer may grow in clusters separated 
by fibres, but not mingled with them. 

The combination of characters like and 
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recurrent tumors may be diseases inter- 
mediate or transitional between the in- 
nocent and malignant. And the sugges- 
tion is strengthened by the comparative 
frequency of their occurrence in the de- 
scendants or near relatives of those who 
are or have been cancerous. It is as if 
their growth were due to some diathesis 
through which the cancerous, in some 
instances, fades away into health, or is, 
in some, gradually developed. 

[The term recurrent . tumors, as first 
used by Paget, and with the meaning he 
gave to it, was at that time of great ad- 
vantage to surgical practice, and its estab- 
lishment reflects great credit on this very 
distinguished man, since thereby attention 
was fixed on a group of tumors which 
previously were little known or were con- 
founded with cancerous growths. This 
term is now no longer made use of by other 
observers, and the growths which were 
placed in this group by Paget are now, 
along with other forms, called sarcomata. 

Virchow revived the name sarcoma, and 
since then it has been applied to those new 
formations characterized by a predomi- 
nance of embryonic tissue. Probably no 
other class of tumors retain so much un- 
certainty concerning their anatomical, as 
well as "their clinical, aspects. Billroth 
defines a sarcoma as a tumor consisting 
of tissue which belongs to the develop- 
mental series of connective tissues, and 
which does not, as a rule, go on to the for- 
mation of a finished type of tissue, but 
tends rather to peculiar degenerations of 
the developmental forms. It must be re- 
membered in connection with this defini- 
tion that, from an embryological point of 
view, all tissues of the organism which are 
not epithelial belong to the connective- 
tissue series, and since the point of depar- 
ture of the sarcoma is always from the 
connective tissue, the tissue of origin in- 
fluences the histological characters of the 
new growth; thus sarcomata from the 
fascia and the periosteum have spindle 
cells, and in the latter there is a tendency 
to bone formation; those of the skin and 
choroid have their cells pigmented. So 
likewise other tissues of the connective- 
tissue series tend to reproduce their struc- 
tural peculiarities in the new growth. 

The classification of sarcomata might be 
made on the basis of the tissue or organ 
from which they originate; indeed, at- 
tempts in this direction have been made — 
since exactly the same histological struc- 
ture of these growths can only be repro- 
duced at exactly the same point of the 
body. But such attempts could only result 
in a great multiplicity of terms without 
increasing the definiteness of our concep- 
tions of their physiological pathology. We 
can classify sarcomata according to two 
principles, a histological and a clinical. 



Histological classification. — Three princi- 
pal varieties of sarcoma are usually de- 
scribed, under which heads all these tumors 
can be brought, but to which may be added 
others having certain peculiarities or mod- 
ifications from the addition of other types 
of tissues. Thus we have the round- 
celled, the spindle-celled, and the giant- 
celled or myeloid sarcomata, and although 
these varieties are very clear and definite 
in their histological characteristics, yet 
they are not well distinguished by their 
clinical history. Besides, the three varie- 
ties of cells are frequently found in con- 
junction in the same tumor ; usually one 
form predominates, and from this the 
tumor is classified. Any attempt, how- 
ever, to classify tumors solely according 
to the cellular elements which constitute 
their mass, must end in disappointment, 
and would be a reversion to the old meth- 
ods of histological study. The method by 
which, from merely scraping the cut sur- 
face of a new growth and finding in it 
irregular shaped cells, the tumor was pro- 
nounced a cancer, has passed away. It is 
the arrangement and mode of development 
which constitute the characteristic features 
of the tumor, and determine its classifica- 
tion. The round-celled tissue (See Fig. 
52), corresponds most closely to the earlier 
stages of the inflammatory process, the 
cells of this variety of sarcoma resem- 
bling lymph-corpuscles, white blood-cells, 
or the granulation cells of connective tis- 
sue. The cells, however, differ greatly in 
size, and this feature, as well as others 
which they possess, often varies according 
to the tissue or organ in which the new 
growth originates. They are extremely 
delicate bodies, having large nuclei ; in 
fact the cell body or protoplasm may be so 
poorly developed as to give the appearance 
of free nuclei. The inter-cellular material 
varies likewise, in each subdivision, with 
the tissue of the seat of origin, if indeed in 
the strict sense of the word there exists 
any inter-cellular or basis substance ; for 
most generally, like the inflammatory tis- 
sue which it has as a model, the tissue 
intervening between new cell growth is 
the normal tissue of the part distorted or 
partially destroyed. We may see occu- 
pying this position muscular fibres, adi- 
pose cells, or more commonly fibrous or 
connective tissue. The vessels are in 
great degree those of the normal tissue, 
although new capillaries of large size and 
very thin-walled soon appear ; so that we 
may have, therefore, side by side with the 
original vessels, others wider and thicker- 
walled, and new capillary loops* The 
physical characters of the growth are that, 
of a yellowish or reddish mass, uniform 
unless subdivided by bands or areas of the 
normal tissue variously changed, soft and 
elastic, and nearly devoid of fluid. 
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The new growth occurs most frequently 
in the connective tissue, the periosteum, 
and the nerve sheaths, and the membranes 
of the nervous centres ; likewise on the 
skin, mucous and serous membranes, and in 
the connective substance of glands. This 
subdivision of the round-celled growths 
-differs in its structure from granulation tis- 
sue, as it were, quantitatively, merely in 
that it develops into a tumor. It devel- 
ops into, and is closely allied to, the 
spindle-celled growth. Its malignancy is 
of low grade, and herein it differs from 
other varieties of round-celled sarcomata. 

Another variety of the round-celled sar- 
coma, called by Rindfleisch lymphadenoid 
sarcoma, is of softer consistence than the 
preceding variety, and gives, on scraping 
its cut surface, more fluid, in which abun- 
dant cellular elements are present. The 
cells are nearly uniform in size, with large 
nuclei and small nucleoli. The charac- 
teristic feature of this subdivision is that 
the cells are inclosed in a delicate mesh, 
or, rather, have a fine intercellular net- 
work, to which, however, the cells seem to 
have but slight adhesion. The capillaries 
or blood tracks seem to run nearly naked 
through the growth ; so delicate are their 
walls, that this structure can with diffi- 
culty be distinguished. The new growth 
bears a certain similarity to lymphatic 
tissue, and is characterized clinically by 
a high degree of malignancy. In another 
form of this variety of sarcoma, the round 
cells present themselves of very large size, 
approaching that of epithelial cells, but 
otherwise their structural peculiarities are 
the same ; with the increase in the size of 
the cells, a corresponding lessening of the 
consistence of the growth occurs. 

Another variety of the round-celled 
growths is that named by Billroth alveolar 
sarcoma; and so closely does it resemble 
caroinoma, that it is spoken of as sar- 
coma carcinomatodes (see Fig. 54). It is 
a rare form of growth, and its anatomical 
distinction becomes often a matter of great 
difficulty.. The cells are the largest of all 
the round-celled tumors, approaching that 
of cartilage cells (which to my eye they 
most resemble in appearance) or of largest 
sized pavement epithelial cells, but unlike 
them, not flat .; their nuclei, relatively 
.to the cells, are smaller than in the pre- 
vious varieties,, and have bright nucleoli. 
The characteristic feature is the grouping 
•of the cells in alveoli, and having between 
them as a basis substance an intercel- 
lular fibrillated or homogeneous material. 
The cells are intimately united to the 
alveolar fibres, and this peculiarity is one 
of their distinguishing histological char- 
acters from epithelial growths (carci- 
noma). Another variety, exceeding even 
■Jfche great malignancy of .this foj.\m of 



growth, is the pigmented sarcoma, the 
so-called pigmentary cancer. 

I fear that this presentation of the 
varieties of round-celled sarcomata cannot 
fail to be unsatisfactory as a picture of a 
group of tumors ; as a definite histologi- 
cal scheme, these forms are well marked, 
and very clearly to be made out by those 
familiar with examination of morbid 
growths ; but it must strike every one, 
not content in teratological studies merely 
with a classification of neoplasms accord- 
ing to the variety of the cells discovered, 
that the difference in these varieties is 
one of degree or quantity, rather than 
something more essential and sufficient in 
itself to lead to a distinction of these 
forms into separate classes of tumors. 

The spindle-celled sarcomata correspond 
to the fibro-plastic tumor of Lebert and 
the recurrent fibroid of Paget. They are 
found to exhibit two principal forms, viz., 
the small-celled and the large-celled. 

The small-celled spindle-celled growths 
occupy a position among sarcomata simi- 
lar to that which cicatricial tissue, de- 
veloping into fibres, does among inflam- 
matory new formations or interstitial 
inflammation. In this comparison the 
round-celled growths represent embryonal 
formative tissue, the spindle-celled sar- 
comata correspond to the transition of the 
embryonal tissue into spindle-cell tissue, 
which is the last stage in the process of 
transformation of the inflammatory exu- 
dation into organized matter previous to 
its becoming a fibrous cicatrix. The fibres 
which are so frequently seen in this variety 
of sarcomata must be regarded as the 
cicatricial stage of development. By some 
authors who include fibromata in the class 
of sarcomatous growths, the initial stage 
of all fibromata is represented by tissue 
similar to that of small round-cell sarco- 
mata, which subsequently passes through 
a spindle-celled stage before it becomes a 
nearly purely fibrous structure. 

Small-celled spindle-celled growths are 
constituted of cells massed together like 
grains of oats, and having a very similar 
shape, with oval or elongated nuclei, with 
or without a nucleolus. According to the 
consistence of these tumors the cells are 
in contact or slightly separated. The 
intercellular material, which always exists, 
even if only in slight amount, is of the 
nature of a cementing substance. The 
cells are arranged in bundles or in tracts, 
and appear in a thin section, cut in vari- 
ous directions to their long axis, either 
longitudinally, transversely, or at various 
angles of obliquity. The bundles appear 
to have no characteristic relations to each 
other, in respect to the direction which they 
pursue, neither do they maintain a con- 
stant bearing in reference to the original 
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tissue of the point or points of origin, or 
to the bloodvessel supply. 

These growths occur in the fibrous mem- 
branes, especially the periosteum, the 
nervous envelopes, and, judged by their 
microscopic appearances, the vascular 
walls ; in fact no place can be excluded 
as their point of departure which possesses 
a connective tissue. Their physical char- 
acters are those of a Arm, tough, fibrous 
growth, usually of a grayish color. On 
section, their tissue appears variously ar- 
ranged according to the direction of cellu- 
lar bands or tracts ; sometimes they are 
brittle or friable, breaking under pressure 
in the direction of the cellular bands. 

In respect to malignancy, these growths 
exhibit this character in but low degree, 
and they rarely attain a large size ; but the 
tendency to recurrence is often strongly 
marked. This tendency may be described 
as their prominent feature, to which em- 
phasis has been given in the name pro- 
posed by Paget, recurrent fibroid. The 
recurrence takes place in the cicatrix, or 
near it, often with great rapidity after their 
removaf. Gross records a case undergo- 
ing twenty-three operations within four 
years, the number of tumors removed 
being fifty-two, varying in size from a 
small almond to a pullet's egg. 

The large-celled spindle-celled variety is 
characterized by the development of often 
enormously elongated cells, ending in 
tapering processes ; sometimes, according 
to Virchow, three or more processes occur, 
but this is exceptional, two being the rule. 
The cell-body is broad at the part where 
the nucleus, or sometimes nuclei, are 
placed, its protoplasm is finely granular 
around the nucleus, as is likewise often 
the case in the small-celled variety, and 
from this part the long cells taper, more 
rapidly than in the shorter ones, towards 
the almost filiform processes. The nuclei 
are oval or round, with a bright-point nu- 
cleolus. Both this variety, as well as the 
small-celled, is often combined or inter- 
spersed with round cells (which must not 
be mistaken for spindle cells, cut trans- 
versely through their nuclei), filling up 
the interspaces between the tail-processes, 
or even occasional clefts between the 
bodies of the cells. "Whilst tumors con- 
structed of these large cells have been 
erected into a separate variety, and have 
been considered by some as quite a differ- 
ent thing, it is not probable that they dif- 
fer from the small-celled growths in a 
greater degree than the variations pre- 
sented by spindle-cell tissue of inflamma- 
tory new formation. In this tissue we 
may meet occasionally with colossal spin- 
dle cells, exceeding in size those usually 
found by as much as those of the large- 
celled sarcoma surpass the small ordinary 
round-celled tumor. 



The third principal variety of the sar- 
comata, the giant-celled sarcoma, is char- 
acterized by the presence of very large 
masses of protoplasm. (See Fig. 53.) 
These N giant cells, or myeloid cells, occur 
in connection with the two previous va- 
rieties of cells of sarcomatous origin, viz., 
the round cell and the spindle cell ; then, 
too, the myeloid cell may constitute the 
principal mass of the tumor, the cells 
having interposed between them fibrous 
bands, indifferent tissue, or the remains 
of the bone from which by preference they 
are wont to grow. These myeloid cells, 
as their name implies, are like one of the 
constituents of the marrow of normal 
bone, and unquestionably their presence 
indicates a structural homology in many 
of the tumors in which they are found ; 
whether they have this significance in all 
cases depends on the value and meaning 
which we give to the giant cells. Recently 
it has been shown that these masses of 
protoplasm, containing many nuclei, oc- 
cur in various pathological formations, 
besides the normal occurrence of them in 
the medullary tissue of bone, as well as 
in this variety of tumor. 

In miliary tubercle the giant cell has 
been shown to exist, and was once claimed 
as pathognomonic of this growth ; in the 
inflammatory (catarrhal) exudation into 
the lung alveoli it is likewise to be found, 
as well as in other pathological products. 
Under these circumstances of occurrence 
the giant cell means increase of cell pro- 
toplasm and nuclei division without the 
usual accompanying result, — cell division. 
Are we to give the myeloid cell of the sar- 
comatous tumors, for example, those of 
bone, the same meaning, or is its histoge- 
nctic relation to be traced directly to the 
somewhat similar masses of protoplasms 
occurring normally in bone? If the latter 
theory is accepted, a different classification, 
or at least a different meaning and value 
must be given to those sarcomatous tumors 
occurring in muscles or in the mammary 
gland, in which giant cells are found, from 
what is at present assigned, or else the 
subject of myeloid sarcomata, in fact of 
sarcomatous growths in general, stands in 
need of careful revision. 

"With many pathologists, the myeloid 
sarcoma is a central sarcoma of the bone ; 
i. e., a growth from the medulla or the 
osteo-blastic layer lining the medullary 
canals. As a rule the central growths 
are myeloid sarcomata ; the tissues be- 
tween the myeloplaques, the stroma, as 
it were, is composed of varieties of sar- 
comatous tissue, it may be fibrous, or 
round-celled, or, as is most common, spin- 
dle-celled ; a remnant of osseous tissue 
may exist giving the tumor an ossific 
character other than that derived from 
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the ossification, to be spoken of later, 
which is so common a feature of these 
tumors. 

The physical eharaeters of myeloid sar- 
comata are those of an ovoid or spherical 
tumor, well-defined and generally in- 
vested with a eapsule, and this capsule is 
frequently composed at least in part of 
plates of the original bone expanded and 
thinned by the outward progress of the 
tumor; unquestionably this bone also is 
a product of new formation (if such is not 
always the case), from the periosteum 
which spreads itself over the growth. 
These tumors are generally firm, though 
in this respect they vary considerably 
from the character of tissue on the one 
hand, and on the other from degenerative 
ehanges to which they are subject. On 
section, the eut surfaces have a smooth, 
compact, shining succulent appearance ; 
the color varies very greatly, in the small 
and younger growth being grayish or yel- 
lowish-white, while in the large growths 
it is generally hlotehed or streaked with 
various shades of red or yellow, the latter 
looking often like masses of gelatine. In 
respect to ossification of these tumors, it 
is doubtful whether true bone formation 
occurs, except as above spoken of by peri- 
osteal development over the surfaee of 
the growth, and this process can hardly 
be considered as an essential characteris- 
tic. The masses or spieulre found in the 
interior of myeloid growths we must 
look upon as due to calcification of the 
intercellular substanee rather than to true 
bone formation. 

This variety of growth is of rapid de- 
velopment, and quickly deforms and de- 
stroys the afteetcd bone. It is sure to 
re-develop unless the part, for example, 
the whole bone, is removed, but if this is 
done recurrence rarely takes plaee, cer- 
tainly much less frequently than in many, 
other forms of sarcoma, although metas- 
tatic formations sometimes appear in the 
internal organs.] 

The rules for the treatment of recur- 
rent tumors are the same as for those 
which their structures most nearly re- 
semble. It is not more important in the 
cancers than in these to operate early, 
and in their exeision it is necessary to 
cut wide of them, because of the diffi- 
culty of enucleating them, and the lia- 
bility to leave fragments of them. No 
limit of number can be stated beyond 
which it would be wrong to remove these 
tumors as often as they recur ; for there 
will always be some probability that re- 
currence will not again ensue. Mr. 
Paget has known eases in which re- 
currence ceased, for at least seven years, 
after a fourth and a sixth operation ; and 
after every operation the patient may cx- 
peet to enjoy a period of comfort. Dr. 



Esmarch of Kiel — an authority not likely 
to err — told Mr. Paget that he had seen 
eases of recurrent fibroid tumor eured, 
and not again returning, in patients Avho 
took large doses of iodide of potassium 
for several weeks. Generally, the prog- 
nosis of recurrent tumors must be unfa- 
vorable, unless Dr. Esmarch 's plan prove 
often eurative. The ordinary course is, 
that the tumors constantly reeurring 
grow more rapidly ; leave shorter inter- 
vals of health ; protrude sooner ; bleed 
and discharge ichor more freely, and af- 
fect deeper and deeper structures, till ex- 
eision becomes too dangerous, and the 
patient dies exhausted. In some eases, 
however, as already stated, recurrence, 
after many times, ceases, and the patient 
may then regain perfect health. 

Irritable or neuralgic tumors present, 
with whatever other characters, an alto- 
gether disproportionate intensity of pain ; 
pain such as can be compared only with 
that of severe neuralgia, like which, too, 
it is at present quite inexplicable. The 
tumors with this peculiarity are most 
frequently subcutaneous and fibrous, or 
fibro-cellular ; and to these the name of 
painful subcutaneous tubercle is often 
given. But the pain depends on neither 
their locality nor their structure : for, in 
the same situation, the writer has found 
fibro-cartilaginous and fatty tumors simi- 
larly painful ; and the same kind of pain 
is observed in the irritable mammary 
glandular tumors. Neither is the pain- 
fulness of these tumors evidently due to 
any peculiar connection with nerve- 
fibres ; for many of them have no mani- 
fest connection with nerves ; and tumors 
in nerves, or involving them, are very 
rarely painful in the same manner or de- 
gree as these. 

The most frequent seats of tumors thus 
painful are the limbs and breasts. They 
are much more common in women than 
in men ; and are very rare in both early 
life and old age. Their increase is usu- 
ally very slow ; and it is remarkable that 
they seldom, if ever, grow much beyond 
half an inch in diameter. They are not 
prone to inflame, or uleerate, or undergo 
any degeneration. 

The diagnosis of these tumors is estab- 
lished by their pain. It is not usually 
constant, or is not always nearly equal in 
severity, but is, rather, paroxysmal, and 
is provoked to its greatest intensity by 
injury. It is often described as darting 
or flashing from the tumor to adjacent 
parts ; often, it increases continually for 
an hour or more, and then slowly sub- 
sides ; and, while it continues, the tumor 
is generally excessively sensitive to the 
touch, and often swells. In some pa- 
tients the pain is attended with spasms 
of adjacent muscles, or even with general 
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epileptiform convulsions, or with syn- 
cope. 

Excision is the proper remedy for neu- 
ralgic tumors. Their pain can rarely be 
mitigated by any local means, unless, in 
some cases, by circular pressure round 
them, as with a ring laid on the sur- 
rounding skin and deeply impressed. 
After excision, the pain is not likely to 
return in the scar ; and if the excision 
be complete, no recurrence of the growth 
is to be expected. Cancerous growths, 
indeed, even in the skin, appear not liable 
to be thus neuralgic. 

Pulsating tumors. — The chief interest of 
these lies in the necessity of distinguishing 
them from aneurisms and from one an- 
other. Any tumor may appear to pulsate 
when it lies within the range of the pul- 
sations of an adjacent artery ; but, in this 
case, it will not pulsate equally in all di- 
rections, or as with equal expansion, but 
chiefly where the artery is nearest ; its 
pulsations, also, will cease, or be dimin- 
ished by moving it from the artery ; its 
bulk will not quickly vary, according as 
the blood-stream through the adjacent 
artery is allowed or checked by pressure. 
Pulsation not thus communicated, but due 
to the condition of the tumor's own blood- 
vessels, is natural to arterial vascular 
tumors. ■ It may be found also in medul- 
lary cancers and myeloid tumors, which 
appear to be the only kinds liable to this 
condition, and that only when bound to, 
or partly contained in a bone. Free tu- 
mors, though vascular as a spleen, do not 
beat. 

The diagnosis between pulsating tumors 
and aneurisms is dealt with in the essay 
on Aneurism. That between the several 
kinds of pulsating tumors must depend on 
the other characters which they severally 
present. 

• Floating tumors. — Thus certain "lumps' 1 
are named, which are not rarely felt in 
the abdomen. They are most frequent on 
its right side, and in women ; and most 
frequently they feel about as large, and of 
nearly the same shape as a kidney. They 
are usually smooth, moderately firm and 
elastic, and are singularly movable in the 
abdomen, so that they can be pressed up- 



wards under the ribs, or downwards nearly 
to the pelvis, or, again, to the loin, or 
across the middle line ; and as one ex- 
amines them, they seem to slip away under 
the fingers, and have to be again searched 
for. The patient is conscious of the move- 
ments of the tumor, and sometimes de- 
scribes them as a "swagging," and feels 
much discomfort from them, and gene- 
rally ascribes to the lump some dyspeptic 
troubles. 

It is usually impossible to say what a 
" floating tumor" is. Some suppose them 
to be all movable kidneys, i. e., kidneys 
attached by loose tissue to the loin, so 
that they can be freely moved. But if 
the} r were so, such kidneys ought to be 
not unfrequently seen in autopsies ; for 
floating tumors are not rare. Doubtless, 
in some cases, the apparent tumor has 
been a kidney ; in some it has been a 
loosely attached ovarian cyst or tumor ; 
sometimes feces, impacted in the colon, 
have long felt like such a tumor ; but in 
many instances the case remains to the 
last unexplained, a constant annoyance to 
the patient, though probably without any 
direct influence on the health. 

Phantom tumors. — Partial contractions 
of muscles may produce, by the swelling 
and firmness of the fibres, an imitation of 
a tumor; and\vhen the contraction sub- 
sides, the tumor disappears, phantom- 
like. The abdominal muscles of hysteri- 
cal women are most often thus affected ; 
sometimes with intentional fraud. The 
imitation of a tumor may be so close as to 
require great tact for its detection, or else 
chloroform [or ether], which, by relaxing 
the muscles, dissipates the swelling. The 
same effect may be produced by prolonged 
kneading of the muscle with the hands. 
Occasionally these apparent tumors move. 
A child was lately brought to the writer 
with what was described as a " shifting 
tumor" in the neck. Some of the fibres 
of the right trapezius muscle, contracting, 
rose-up tumor-like ; and as they relaxed, 
and similar contractions affected, succes- 
sively, other bundles more and more dis- 
tant from them, the "tumor" seemed to 
move from one part of the muscle to an- 
other. 
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CANCER. 

By C. H. Moore, Esq. 
Revised by Morris Longstreth, M.D. 



Besides the characters already indi- 
cated which are common to or distinctive 
of innocent and malignant growths, there 
are a few which eminently belong to the 
Cancers, and which may be conveniently 
added in this place. 

Cancer is unlike innocent tumors, in 
its infiltration amongst the natural tis- 
sues. The diffuse growth of the cancer 
and the concentration of the tumor are 
equally plain to the naked eye, and in re- 
spect of structures only discernible by the 
microscope. 

Cancer exhibits a destructive hostility 
to the previous or the adjoining natural 
structures. It is usual with innocent 
tumors to respect those structures, merely 
displacing or compressing them ; some- 
times even leading to their hypertrophy. 
Before the cancers, however, indigenous 
parts disappear, being supplanted by, per- 
haps appropriated to, the new tumor. 
Some portions of the old organ may yet 
escape the common destruction, and be 
worked into the structure of the cancer. 

The material composing cancer is short- 
lived. Remaining in its early condition 
of development, it is never elaborated 
into an enduring structure, and has less 
stability than normal tissue, than the 
tumors, or even than adhesions and scars, 
and is prone to ulcerate, wither, or slough. 
The total mass of cancer produced, conse- 
quently, far exceeds that existing at any 
one time. There is also a gradual deterio- 
ration of it, that which is last produced de- 
viating more than the earlier growth from 
the natural elements. In advanced can- 
cers, the transitory cell element predomi- 
nates, and with it a great succulence of 
the tumor, a more rapid growth, a quicker 
decay, a readier dispersion in the body. 

The microscopic structure of tumors 
offers the most ready means of distinguish- 
ing their innocent or malignant character. 
There is, indeed, no single element of a 
cancer which may not also be found in 
some tumor called innocent. Fibre, cell, 
nucleus, nucleolus, molecule, liquid — all 
exist elsewhere, as well as in cancer. 
But neither in tumors of innocent charac- 
ter, nor in natural tissue, do these ele- 
ments combine in such variety as is com- 
mon in a single cancer. 



The prominent surgical character of 
cancer is recurrence. Though cut out, or 
destroyed by internal change, it returns. 
And if it do not return in the part, it 
nevertheless resumes its growth, as if it 
had not been cut out, in other and distant 
organs of the body. Yet, whilst this is 
given as a characteristic of cancer, in con- 
trast with the habits of innocent tumors, 
neither the statement nor its converse is 
of universal application. There are inno- 
cent growths which never are finally ex- 
tirpated, by repeated operations ; there 
are cancers which never reappear. 

With rare exceptions, such as have just 
been mentioned, cancer is fatal. Sooner 
or later, if life be not cut short by other 
intercurrent disease or by some accidental 
consequence of the local tumor, cancer 
naturally issues in death. 

Varieties of cancer, — The very various 
forms in which cancer presents itself to 
the notice of the surgeon admit of the fol- 
lowing arrangement: — 

Scirrhous. 

Medullary. 

Melanotic. 

Epithelial. 

Osteoid. 

It is not uncommon to regard the dis- 
eases termed Colloid and Villous as vari- 
eties of cancer, but their appearance in 
surgical cases is rarely such as to favor 
that classification. Their distinctive cha- 
racters will be made apparent after a pre- 
vious description of the true cancers. 
Other forms of the disease are also noted 
by pathologists, as cysto-carcinoma, den- 
dritic, and reticulate cancer, and fungus 
haematodes; hut their natnre and clinical 
history are not substantially different from 
those above enumerated. Rokitansky 
regards the product of enteric fever in the 
mucous membrane and glands of the in- 
testines, and in various glands, as of the 
nature of mednllary cancer. 

Scirrhus. — Scirrhus is the most frequent 
form of cancer in this country. The chief 
site of its primary growth is the female 
breast ; but it is also met with in the ton- 
sils and large intestine, especially the rec- 
tum, in the eye, testis, and uterus, the 
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skin, bones, and parotid gland. Second- 
ary scirrhus, though it may occur in almost 
any structure, frequents especially the 
lymphatic glands, liver, and bones: in the 
eye and testis it is unknown. With the 
exception of the osteoid, scirrhus is the 
densest example of cancerous structure. 
In certain organs, and when of rather 
large size, it is quite distinguishable by its 
stony hardness; but this character is far 
from being universal or pathognomonic, 
even in the breast. 

1. The material of scirrhus most com- 
monly concentrates in a mass, and in early 
stages of the disease often possesses every 
character of a tumor but that of swelling. 
For, as it grows, it exhibits the singular 
property of drawing into it adjoining 
structures, and including, or, as it were, 
compressing them with its own substance 
in a less space than that which, without 
any cancerous infiltration, they previously 
occupied. It is, therefore, only a consid- 
erable growth of the disease, cedema, or 
emaciation of the organ it occupies, which 
occasions an appearance of enlargement. 
The firm hold which scirrhus thus takes 
on all adjoining movable structures gives 
it a character which is not possessed in an 
equal degree by other tumors. These 
move amongst the tissues; that moves only 
with them. In certain situations it can 
indeed be moved, but only because of the 
looseness of the surrounding tissues, not 
because it is unconnected with them. The 
adhesion of scirrhus to adjoining struc- 
tures is nowhere better shown than in the 
rectum, which it tightly constricts, or the 
breast, where the early shortening in of 
certain subcutaneous fibres towards the 
tumor produces a dimpling or pitting of 
the skin : the same change in the milk- 
ducts retracts the nipple, and in the sub- 
mammary tissues, restricts the sliding of 
the breast over the pectoral muscle. 
Acute suppurations over a fascia some- 
times look like cancer, on account of their 
producing a similar pitting of the skin, 
but are distinguishable from it by their 
uniform firmness, the tension of the inter- 
vening convex portions of the integument, 
and their redness, tenderness, and dura- 
tion. Until a cancerous tumor has in- 
volved the whole of the skin which lies 
over it, the adhesion is even more marked, 
because of the looseness and plumpness of 
intervening portions of the skin which are 
not so fixed by subcutaneous fibres to the 
tumor. It hardly, perhaps, needs to be 
stated that scirrhus shows this contractile 
power only in soft and loose structures; 
there is no contraction when it is formed 
in the interior of a bone. 

Scirrhus grows less by centric than by 
superficial increase. This is clear from its 
encroachment upon adjoining structures. 
Its surface is consequently unequal, and 



variously nodulated and fissured; some 
tissues being promptly embodied in the 
advancing tumor, others long resisting it. 
Moreover, it does not grow equally in all 
directions. It increases most on the side 
of the Xihief arterial supply, and in that 
towards which by lymphatics and veins 
its constituent fluids most easily filter. 
Hence growing mammary cancers spread 
most upwards, and cancers of the cheek 
towards the neck. Growth is further in- 
terfered with in another way. One part 
may be enlarging, while another is sta- 
tionary, sloughing, or ulcerating. Thus, 
while one part is progressively softening 
and sloughing away, new morbid material 
may continue to be deposited in the tissue 
beneath and around it. In this manner a 
whole organ, a bone, or the wall of the 
chest, is sometimes perforated, and be- 
neath the gap remains a cancerous basis 
of the ulcer still. The enlargement of a 
primary scirrhus is not always traceable 
to its own growth alone. In apparently 
healthy adjoining structures smaller tu- 
mors may form, and, as they also grow, 
may meet and unite with the primary 
tumor. This mode of incorporation is 
frequently seen when the subordinate 
tumors are in the skin, but it is met with 
also in deeper structures. In the vicinity 
of mammary cancers, for which the whole 
breast has been removed, many such tu- 
mors may be dissected out, scarcely any 
of which were large enough to have been 
detected before the operation. 

The mere enlargement of a scirrhous 
tumor is not always a proof of its increase 
as a cancer ; nor, except in rare instances, 
may its diminution in size be regarded as 
a cessation of specific cancerous growth. 
Many patients apply for advice, in whom 
a scirrhus can be indistinctly felt amongst 
tumid and tender tissues ; but rest in bed 
for a few days, and suitable amplications, 
diminish both. Neither the increase nor 
the reduction of the size in such a case is 
cancerous ;. they are due to the accession 
and the removal of inflammatory oedema. 
In like m-anner, a still more marked and 
definite swelling of the tumor itself may 
be occasioned by an attack of suppurative 
inflammation, and upon its subsidence and 
the evacuation of the matter the cancer 
may be found but little larger than before. 
Nor can the partial swelling which attends 
the softening of a portion of the tumor 
be regarded as an increase of the proper 
cancer. Partly with disintegration of ex- 
isting cancer-material, partly with the 
addition of liquid from the blood, or pus, 
or of extra vasated blood itself, a softening 
of a portion of the tumor takes place. 
Such softening produces a limited enlarge- 
ment of the tumor ; and if it occur near 
the surface, the skin over it becomes thin 
and red, and at length bursts. The soft- 
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ened matters then escape, and leave in 
their place an open excavation or nicer of 
the cancer. It is probable that some of 
the acute suppurations beneath and in 
the vicinity of a cancerous tumor owe 
their origin to the escape of such softened 
debris of cancer-material, since they not 
unfrequently arise without an adequate 
assignable cause, and it is certain that 
softening is not limited to the cutaneous 
surface of the tumor. 

At whatever rate scirrhous cancer may at 
times grow, its increase is subject to consid- 
erable variations. Sometimes it remains un- 
altered for weeks or years, and then renews 
its vigor and again enlarges. A scirrhus in 
the parotid region, after being stationary for 
eight years, grew rapidly on one side only, 
and doubled in size in two months. Bell, in 
his Thoughts on Cancer, 1786, pp. 94-96, de- 
scribes the cases of two women who came to 
him with ordinary occult scirrhus of the 
breast, in whom rapid and extensive cancer- 
ous infiltration of a great part of the surface 
of the trunk took place, and destroyed life in 
a very painful way. The one died in a fort- 
night, the other in three weeks after he had 
seen them. In one, aged forty-six, the dis- 
ease had lasted a year and a half, was per- 
fectly movable and circumscribed, and unat- 
tended with axillary disease. A fortnight 
afterwards she was in bed, supported, breath- 
ing with quick and difficult respirations, with 
her pulse rapid and feeble, and in great pain. 
The breast was greatly enlarged, firmly ad- 
herent, but not ulcerated. The- muscles of 
the abdomen, neck, and arm on that side 
were all enlarged, hard, and so contracted 
that her head and thigh were bent together. 
The other patient's case was a similar one, 
and her age thirty-nine. Such an outbreak 
of cancer-growth, though much less severe, 
occurred in the practice of my colleague, Mr. 
Shaw. A lady underwent the operation for 
extirpating a cancer of the breast, and re- 
mained well* for three years afterwards. A 
trifling ulceration of the scar then took place ; 
it was never larger than a shilling-piece, but 
it continued open for eight years. Exuberant 
cancer-growth then somewhat suddenly re- 
commenced in the site of the operation and 
in the neck, and rapidly carried off the pa- 
tient. Another patient of Mr. Shaw's was 
for many years in one of the cancer-wards of 
the Middlesex Hospital. Her breast had 
once been removed in another hospital with 
caustic, but the disease returned, and ad- 
vanced with a very slow and scanty deposi- 
tion of cancerous material. In about the 
twentieth year of the disease the character of 
the growing altered ; large masses of cancer 
formed with rapidity on the side of the thorax, 
and she speedily died. 

"Had the surgeon operated in Bell's cases, 
the frightful outburst of cancer-growth would 
have been attributed to his interference ; but, 
in fact, these changes occur upon no manifest 
condition, and without the employment of 



medical means, which are sometimes vaunted 
as exercising control over other examples of 
the disease. 

The most remarkable occurrence is un- 
happily that- which is most rarely seen, 
viz., a complete cessation of growth, and 
a slow diminution or withering of the pri- 
mary cancer. Such cases as the following 
illustrate this occurrence in scirrhus ; it 
will be noticed again in the section de- 
voted to epithelial cancer. 

A female patient had a scirrhous tumor in 
the right breast, with an enlargement of can- 
cerous nature in the right axillary glands. 
A small tumor likewise existed beneath the 
nipple of the left breast, which was less dis- 
tinctly cancerous, only because it was more 
movable than that in the substance of the 
right mamma. In this state I took charge of 
the patient. Cancerous enlargement and 
hardening soon appeared in a gland behind 
the edge of the left pectoral, and that whole 
muscle was raised by cedematous swelling. 
Meanwhile every trace of the doubtful cancer 
of the left breast disappeared. The swelling 
of the left pectoral region next diminished, 
and there remained on that side only a very 
hard gland of the size of a nutmeg. The 
primary tumor on the right side, which had 
meanwhile remained without increase, re- 
sumed its growth, as the activity of the dis- 
ease on the left side abated ; and after nearly 
doubling its size, it in turn stopped growing, 
and partly but decidedly shrank. 

A woman, aged forty-six, suffered from 
cancerous tumors in both breasts, and similar 
infection of the axillary glands. For many 
months the primary and secondary tumors in 
the thoracic region lessened, ceased to be 
painful, and two of them became so soft as to 
appear as if they had been mere inflammatory 
indurations of breast-tissue. But during the 
same period she complained of incessant pain 
in the loins, and subsequently in the dorsal 
region, the cause of which became manifest 
as cancerons infiltration of the bodies of the 
vertebrae, two curvatures forming in the dor- 
sal region, and temporary numbness occur- 
ring, with loss of motive power of the lower 
limbs. A strongly pulsating cancerous tumor 
also protruded from the sternum. In these, 
and in other cases of withering of cancerous, 
and especially of primary, tumors, which I 
have had the opportunity of observing, the 
diminution was attended either with a growth 
of cancer elsewhere, or with development of 
tubercle in the lungs ; never with what could 
be supposed to be a spontaneous cure of can- 
cer. The closest outward observation fur- 
nished no clue to the mode in which the 
growth of the primary cancer was arrested. 
All were cases of primary cancer of the mam- 
ma. No pressure was made upon them. Two 
subsided under the long-continued applica- 
tion of an opium plaster; and the recurrence 
of the disease in one was in the vertebrae, 
and in the other in the uterus ; a third with- 
ered without any external application, during 
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an exuberant growth of cancer in the axillary 
glands ; another, during acute tuberculosis 
of the lungs. 

The size attained by different primary 
cancers varies greatly. It is not an acci- 
dent, determined by the amount of nutri- 
tion available in the part, but is a measure 
of the vigor of growth possessed by the 
tumor, Hence it happens that a primary 
scirrhus in the mamma of one patient 
may not exeeed the bulk of a walnut, while 
that of another patient may be attaining 
five or six inches in diameter. When 
a primary scirrhus remains so small as 
that first "mentioned, its growth has prob- 
ably been arrested ; the other, growing 
throughout its substanee to a large size, 
is often of a strange shape. In a few of 
the eaneers of the intestinal canal and of 
the uterus, the total amount of deposition 
in the form of tumor throughout the 
body is small ; yet death ensues without 
obvious derangement, but with a perma- 
nent quickness of the pulse, loss of appe- 
tite and spirits, sallowness, emaciation, 
and a thin, watery, and pale condition of 
the blood. 

The cancerous ulcer is often a small 
and superficial breach of the surface, 
which remains long hidden beneath a dry 
scab. AVhen resulting from the discharge 
of softened parts of a scirrhous tumor, it 
is at first a deep cavity, with sharp rugged 
edges and a base of slough or of large 
prominent cancerous granulations ; the 
discharge from it is thick aud muddy, or 
purulent, or sanious, and is always offen- 
sive and peculiar in smell. With cancers 
of the breast in such a condition, many 
women present themselves for admission 
to hospitals ; their countenances haggard, 
unable to sleep on account of pain, fever- 
ish, without appetite, and equally de- 
pressed and ill in body and in mind. 
Under suitable treatment for a few weeks, 
processes of repair will have sprung up 
in the very centre of the cancer, and 
changed such an ulcer into a cicatrizing 
and scarcely painful sore. The health 
and spirits may be renewed, and the pa- 
tient even gain flesh. No credit is due 
to the surgeon, however, beyond that of 
having judiciously managed the general 
health ; for temporary improvement of 
this kind will often occur with various 
treatment, sometimes even with none but 
home-comforts and repose. The deposi- 
tion of fresh cancerous matter continues 
beneath the growing or the finished scar, 
and painful sloughings, new softenings, or 
partial inflammations occurring during 
the very continuance of the improvement 
in the general health, and again interrupt- 
ing it, betray the fact that surgery has no 
real control over the advancing disease. 

The cicatrix of a cancerous ulcer is 



easily recognized. It is extremely thin, 
red or violet in tint, and often tra- 
versed by large visible vessels. Unlike 
the scar of a mere wouud or simple ulcer, 
which tardily and rarely rises over ex- 
uberant granulations, or dips into hol- 
lows, the cicatrix of a cancerous ulcer ad- 
vances in spite of the inequality of the 
surface of the sore. Being also incapable 
of drawing in by its contraction the sur- 
rounding firmly adherent skin, it is apt 
to become extremely tense, and more aud 
more attenuated. It is consequently very 
liable to ulcerate afresh, and especially so 
if to its own natural tension be added that 
arising from a renewed growth of the tu- 
mor beneath it. This description does 
not apply to the scar which closes the 
space left by the total disappearance of a 
former ulcerated cancer. The process of 
cicatrization is in that case natural, so far 
as the tissues are free from remaining can- 
cerous material. 

2. The other form of primary scirrhus 
differs in the mode and the amount of its 
growth from that already described. 
Having the same power of involving and 
spreading to new tissues, it does not accu- 
mulate its material in a central tumor, 
but travels superficially in all directions 
from its original situation. Like erysipe- 
las or phagedenic ulceration, it spreads 
to new tissue and leaves that which was 
previously diseased. On the surface of 
the thorax may then be found a central 
red thin scar, adherent to the walls of the 
chest, ulcerated, and perhaps sloughy at 
its outer part, and skirted on all sides by 
shallow crescentic plates of dense scirrhus, 
which are slowly advancing by fresh de- 
position in the surrounding healthy skin 
and tissues. Such cases of scirrhus ap- 
pear to involve only the skin, and are 
sometimes described as cutaneous cancers. 
Although, however, they may originate 
in that structure, the} r occasionally spring 
from the deeper parts, and they always 
involve and destroy them. Of the mamma, 
in advanced cases, no vestige is to be 
found. These phagedeenic cancers, as 
distinguished from the tumors, are among 
the slowest of all cancers in their pro- 
gress. Two such died in the twenty-third 
and twenty-fourth years of the disease, 
and after more than twelve years' resi- 
dence in the cancer-wards of the Middle- 
sex Hospital. From one of them a tumor 
of the breast had been twice removed, 
and she had remained well for nine years 
before its reappearance as a spreading 
cancer of the kind now under considera- 
tion ; the other appears to have had only 
the creeping superficial disease from the 
first. The mode of her death has been 
already related in the paragraph on sud- 
den outbreaks of cancer-growth in the 
course of the more chronic form of the 
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disease. The disease known as Jacob's 
Ulcer of the face corresponds so nearly 
with this form of cancer that I have 
ventured to describe it under that name. 1 

Scirrhus infects the absorbent glands 
which are anatomically associated with 
its site. The scirrhous matter has been 
demonstrated not only in the glands, but 
also in the lymphatic tubes leading to 
them. The period at which cancer is 
first formed in the glands is uncertain ; 
but it may be very early indeed. They 
may be decidedly tender before being per- 
ceptibly enlarged or indurated. Often, 
indeed, if not commonly, the first change 
is rather a diminishing than an increase 
of their bulk, and a rounding of their 
form with bullety hardening. Few can- 
cers are met with in which the glands are 
not already affected, however recent the 
primary disease, and still fewer in which 
they are not involved at the time of death. 

In early scirrhus of the breast it may 
be impossible to distinguish the infiltra- 
tion of the axillary glands, but some can- 
cerous deposit may yet appear in one or 
more of them at the subsequent opera- 
tion. So early do they become infected, 
that they may be the first indication of 
the nature of the disease. Mr. Vincent 2 
describes his detecting cancer as the cause 
of some obscure uneasiness in the throat, 
in consequence of observing one or two 
small glands, as hard as shot, in the lower 
part of the neck ; and most surgeons have 
doubtless discovered the malignant nature 
of a stricture of the oesophagus by the same 
means. From the very early period at 
which the absorbent glands are affected, 
they sometimes appear to be alone, or 
primarily, diseased. Cancerous axillary 
glands may thus be alread} r rather large 
and growing before there is any trace of 
the primary cancer in the breast. Both 
mammary and axillary tumors afterwards 
take the ordinarycourseof scirrhous cancer, 
with the exception that the latter through- 
out remain by far the larger tumor. This 
circumstance, however, could not be re- 
lied on as fixing the origin of the disease 
in the glands, since it is certain that pre- 
dominance in size is not essential to dis- 
tinguish the primary cancer. 

The infiltration of absorbent glands 
with cancer renders them after a time 
unfit to perform their functions, and they 
become permanent obstructions to the 
course of the fluids which should traverse 
them. Partly on this account, and partly 
from narrowing and plugging of the ad- 
joining veins, the current of healthy 
lymph from unaffected tissues, and of the 
cancerous material arriving from the pri- 

1 Rodent Cancer, by Charles H. Moore. 
Longmans, 1867. 

2 Observations on Surgical Practice, p. 352. 



mary tumor, are both arrested, and accu- 
mulate behind the obstruction. Thus 
when the axillary glands are thoroughly 
cancerous and impervious, cedema ensues 
not only in the breast, but also in the 
upper extremity. An instructive contrast 
is then observable in the condition of 
these two parts. The arm becomes simply 
cedematous ; but the fluid from the breast, 
being cancerous, occasions the growth of 
great numbers of cancerous tubercles in 
and beneath the skin of the whole l-egion 
between the primary and the lymphatic 
tumors, as well as of a wide area on the 
side of the trunk and over the scapula. 
Hence arises the firm combining and mat- 
ting together of all the natural tissues 
into the state termed "hide-bound," and 
a distressing compression of the thoi^ax. 
The copious cancerous fluid finds its way 
by anastomosing absorbents to distant 
parts of the lymphatic system, and the 
inguinal and higher cervical glands on 
the same side as the primary cancer, 
those in the axilla of the opposite side, 
and thoracic and even lumbar glands, 
become filled with cancer. Secondary 
tumors may then form in the opposite 
breast ; but occasionally the lymphatic 
glands in that axilla become cancerous 
without any previous affection of the 
breast. This mode of the extension of 
cancer, by however widely spread an in- 
filtration around a primary tumor, may 
be distinguished from that which is due 
to the carrying of cancer material to dis- 
tant parts with the blood, and from the 
spontaneous growing of a new tumor in a 
distant organ. 

If a scirrhous cancer in an early stage 
of growth be cut into in the living person, 
it is found to require a firm incision ; to 
become concave on both its cut surfaces ; 
to open with difficulty unless completely 
divided ; to bleed from its whole surface 
uniformly, without jet, and more freely 
than the textures around it ; and to be 
incapable of enucleation. When examined 
after removal, it is seen to be indistinct 
at its surface from its union with the ad- 
joining tissues, portions of which are a 
little prolonged into its substance. With 
the exception of being concave, the section 
is smooth and glistening. The hollowing 
or drawing in of the surface of a section 
is a character peculiar to scirrhus; no 
other tumor presents it, and in scirrhus it 
is not invariable. A somewhat similar cen- 
tral depression is observed on the uncut but 
flat peritoneal surface of a nodule of scir- 
rhus in the liver. The cause of this phe- 
nomenon is not clear. The degeneration 
of the older central parts of the tumor 
does not explain the pitting, and it ap- 
pears to be of the same nature as that 
which draws in adjoining structures ex- 
ternal to the tumor, and to be especially 
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a quality of the outermost and growing 
part of the tumor. The color of the sec- 
tion may be uniform, and light bluish-gray 
or buff-gray, according to the preponder- 
ance of cells or fibres in its minute con- 
struction, or it may be streaked with 
interlacing lines of fibrous tissue, or mark- 
ed with yellowish dots and short stripes. 
Upon scraping the surface of the section, 
a thick creamy juice can be removed, 
which is bluish, or whitish, or tinted red 
b} r an admixture of blood, and is more in 
quantity in proportion to the bluish-gray 
hue of the section, as well as to the length 
of time which has elapsed since the re- 
moval of the tumor. It is most abundant 
when decomposition has commenced. 
Most of these characters may be also no- 
ticed in a cancerous axillaiw gland, the 
disease in it usually exhibiting much the 
same appearance as the primary disease 
in the breast. There are, however, varie- 
ties in different instances. The section 
of the glandular cancer is not concave. 
The 3'ellow dots and lines sometimes exist 
only in the primary tumor, sometimes 
only in the glandular secondary growth. 
Fibrous lines are most common in the pri- 
mary growth, being probably a part of the 
tissue of the invaded organ ; and they do 
not occur at all in scirrhus within a bone. 
At a later period, the primary tumor may 
be much altered from its first appearance. 
Extravasated blood may tinge a part of 
the section with any of the various colors 
which blood assumes ; inflammation may 
attack a part of the tumor, and, pouring 
into it some of the inflammatory effusions, 
soften and discolor it ; cysts may appear 
in the midst of the cancerous mass, though 
they are more commonly found in adjoin- 
ing breast-tissue, and modify with their 
various contents the appearance of the sec- 
tion ; the tumor may be surrounded by a 
cyst, and be attached to its wall only by a 
broad base ; portions of its centre may be 
occupied with colloid ; and it may itself 
have spontaneously degenerated, and pre- 
sent here and there on its section buff-col- 
ored or whitish creamy portions of so-called 
saponification of the tumor, or of the soft- 
ening already described. The partial 
mortifications which result from inflam- 
mation or injury, or which befall promi- 
nent and ill-nourished parts of the tumor, 
and the changes incident to the requisite 
processes of repair, further modify the 
appearances of the section of a scirrhous 
tumor. 

For the usual appearance of scirrhus 
under the microscope, see Figs. 40, 41, 43, 
45. The drawings show that the withering 
of a cancerous tumor is not a conversion 
of it into other tissue, or a return to health} r 
structure ; but it is a cessation of the grow- 
ing of the tumor, and a destruction of its 
elements. Cells and nuclei break up, oil- 



globules and granules escape. The chief 
element in a withering cancer is fat, which 
is remarkable when there is a general 
emaciation of the body. 

The effects produced by scirrhous tumors 
are as % various as the organs involved by 
them. In bones, they give rise to spon- 
taneous fractures ; in canals, to stricture, 
and even complete occlusion ; in the brain, 
spinal cord, and trunks of nerves, to com- 
pression and other changes, which are 
manifested in the anaesthesia and paraly- 
sis of subordinate parts. These and many 
other effects may be studied in the essays 
devoted to the diseases of particular 
organs. 

For the same reason, reference may be 
made to those articles on the subject of 
special diagnosis. Little need be added 
beyond what has been already said to 
distinguish these tumors. Hardness, ad- 
hesion to the nearest textures, with con- 
sequent pitting of them or immobility, 
according to the texture involved, irregu- 
larity of surface and still more of shape, 
uncertain number in an organ, early free- 
dom from pain, ordinarily slow growth ; 
such characters usually suffice to distin- 
guish a scirrhous tumor. If it have arisen 
in middle life, and in the female sex, the 
diagnosis is nearly certain. It may be 
quite so if attention be further directed 
to the pain and the condition of the ab- 
sorbent glands. Often, indeed, pain 
scarcely exists in an early scirrhus, but 
handling it brings on soreness, and a sud- 
den, sharp, vibrating or lancinating pang, 
which darts from the tumor in various 
directions. As the tumor grows, this 
electric sort of pain becomes more estab- 
lished and more severe, often spoiling the 
patient's rest. It is decidedly more severe 
than in the softer and more rapidly grow- 
ing examples of cancer, and is probably 
due to the compression and dragging of 
the nerves, as they become involved in 
the contractile scirrhus, and to the inter- 
stitial deposit of cancer-structures amongst 
and between the nerve-fibrils. But the 
state of the glands is almost pathogno- 
monic. No innocent tumor is accompa- 
nied with a similar enlargement or harden- 
ing of them. The only condition on 
which the}' are ever found diseased in 
connection with an innocent tumor is, 
that the skin covering it should be ulce- 
rated, blistered, or otherwise irritated. 
Even in the difficult diagnosis which has 
sometimes to be formed between the early 
cystic and the cancerous disease of the 
breast, as well as when both are met with 
in the same breast together, the. disease 
of the glands is alwaj's found to strictly 
coexist with the cancer. 

Medullary cancer. — The disease so named 
acquires its title from the brain-like ap- 
pearance of its section. It is for the same 
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reason as often called "encephaloid," or 
in respect to its density it is contrasted 
with seirrhus by the title of " soft cancer. 1 ' 
To certain forms or accidents of the growth 
are attached peculiar names, as Fungus j 
Melanodes or Hematodes. The structure 
of these tumors, however, and the man- 
ner of their growth and life, are not essen- 
tially different from one another. 

If it were not that the soft cancer is 
sometimes found associated with seirrhus, 
these two diseases might be looked upon 
as essentially distinct. In fact, however, 
they sometimes coexist and are both 
actively growing in the same body, or 
after the extirpation of one the recurrent 
disease in the internal organs may assume 
the form of the other. The sequence in 
such cases is always from seirrhus to en- 
cephaloid, which thus, and also when it 
is the sole disease, must be regarded as 
more serious than the hard cancer, and as 
inducing and implying a deeper taint of 
the system. It is almost exclusively the 
form in which cancer occurs in young 
subjects ; it may exist at birth, and it has 
even been met with in the foetus. 

The encephaloid forms tumors of larger 
size and greater number than seirrhus, is 
much more rapid in its growth, and more 
speedy in its fatal issue. It produces a 
greater exhaustion and a more decided 
constitutional cachexia than seirrhus. It 
exhibits none of the peculiar qualit}* of 
the hard cancer of drawing towards it 
adjoining textures, but rather distends 
and thrusts them aside by the rapid and 
great accumulation of cancer-material in 
its tumors. The natural structures are 
therefore sometimes as much attenuated 
and mortified by the expansion as they are 
involved in the outgrowings of an encepha- 
loid tumor. Indeed, some of them are 
invested and almost completely isolated 
from the tissues in a distinct capsule. 
Mr. Paget describes such an one as having 
been laid bare by ulceration of the skin, 
and then squeezed out upon some exer- 
tion by the muscles of the back, amongst 
which it lay. Apparently in consequence 
of this rapidity of growth, medullary 
cancer at first spreads chiefly through the 
loose cellular tissue, and does not at once, 
like seirrhus, involve and destroy the 
adjoining firmer textures. It sends pro- 
longations into cellular interspaces or 
grows round organs, as bloodvessels, which 
can for a time resist its aggressions. 
Eventually, as may be well seen in the 
lung, they also are destroyed by the can- 
cerous growth. When situated oh the 
surface of an organ or cavity, it is apt to 
protrude and form a tumor of greater 
diameter than its surface of attachment. 
This occurs in the bladder, within blood- 
vessels on the inner wall of some ovarian 



cysts, and rarely, but unquestionably, 
within some of the cysts in the breast. 

The situations in which encephaloid is 
most commonly met with by the surgeon 
are the limbs and the breast. In the lat- 
ter situation it is very far more rare than 
seirrhus ; in the former, it selects the 
intermuscular spaces and the cancellous 
extremities of the bones. The eye, the 
testis, the uterus, the bladder, and the 
cavities about the face, are also occasion- 
ally the seat of medullary cancer. It 
forms swellings which are at first deeply 
seated, indistinct, and cognizable rather 
by local tenderness than by the amount 
of their enlargement, but which after- 
wards become masses of very considera- 
ble bulk. Except where it is covered with 
bone or bound by tense fascia, the mass 
rises towards the surface in large and 
sometimes numerous globular projections, 
which are unequal in their density, but 
always soft as compared with the base of 
the mass, and are not unfrequently so 
elastic as to give the impression of their 
being cystic. So delusive is this feeling 
of elasticity, and so difficult to distinguish 
from the fluctuation of a thick fluid in a 
tense cyst, that surgeons are sometimes 
induced to puncture one of the projec- 
tions in the expectation of finding mattex*. 
The escape of blood only at the time, and 
the subsequent protrusion of a soft bleed- 
ing fungus through the aperture, betray 
the real nature of the case, and show that 
the surgeon has but anticipated the nat- 
ural progress of the disease. 

One chief characteristic of encephaloid 
is its great vascularity. It is traversed 
by very numerous and thin-walled ves- 
sels of enormously disproportionate size ; 
and it appears to occasion in the adjoin- 
ing structures a very great increase of ex- 
isting vessels, if not the development of 
new ones. So commonly is the skin cov- 
ering a medullary cancer marked by very 
large and tortuous veins, that their ab- 
sence may throw doubt upon the nature 
of the tumor. It is important therefore 
to add that the superficial veins are some- 
times not much enlarged. This was the 
ease with a boy of twelve years of age in the 
Middlesex Hospital, whose leg was ampu- 
tated at the knee-joint by my colleague, 
Mr. De Morgan. The tumor was nearly 
as large as a cocoa-nut, and was ulcerated; 
yet the veins, though visible, were neither 
numerous nor much enlarged. Upon this 
great vascularity of medullary tumors, 
and manifestly upon the enlargement of 
their arteries, depends the remarkable 
fact of their occasional pulsation and 
aneurismal sound. A medullary tumor 
traversed by large and thin vessels, 
surrounded, except on one side, by bone, 
and bound down by periosteum, may pul- 
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sate on that, the only side which can 
yield. And it does so pulsate with very 
considerable force, receding like exposed 
brain and becoming distinctly softer dur- 
ing the systole of the vessels. The 
most eommon instance of pulsating can- 
cers is that in which the tumor is form- 
ed within a bone, and I have observed 
the fact in the sternum, ilium, and femur; 
it has, however, also occurred to me in a 
ease in which the tumor was placed in 
contact with large arteries beside and ex- 
ternally to a bone. In some of these in- 
stances the pulsation was not distinguished 
from that of an aneurism, and the opera- 
tion for that disease was performed. (Med- 
ico-Chirurgical Transactions, vol. xxviii., 
p. 303, and vol. xxxv., p. 459.) 

Ulceration is, in many medullary can- 
cers, the signal for the oecurrenee of fre- 
quent and severe hemorrhage, and for 
a rapid outgrowing of soft, fungous 
blood - colored protrusions. These are 
sometimes so exuberant, and their sub- 
stance when examined in seetion is so 
deeply stained, that their form and cha- 
racter led to their being specially named 
by Mr. Hey fungus hcematodes. Both the 
hemorrhage and the overgrowing are 
mainly due to the great size and thinness of 
the walls of the bloodvessels in the tumor. 

Encephaloid cancer arising in or from a 
bone presents a character which is never 
seen in scirrhus, viz., ossification in its in- 
terior. The new bone could not possi- 
bly be mistaken for the old ; it grows out 
in long spines and flat plates, radiating 
in all directions as the stroma, or spread- 
ing fibrous septa, of the growth direct it. 
It appears, in fact to be an ossifieation of 
the fibres and bands of tissue which di- 
vide and subdivide the tumor. The quan- 
tity of new bone varies greatly ; there 
may exist only a few scattered pieces, or 
the stroma may be completely ossified, 
and the bone alone retain, after macera- 
ation, the shape of the cancer. The ex- 
istence of a plate of bone in the capsule 
was the principal indication that one of 
the pulsating tumors which have been re- 
ferred to was of cancerous, not aneuris- 
mal, nature. 

Equally peeuliar is eneephaloid in re- 
spect to its course. No form of cancer 
can be more rapidly fatal, none of longer 
duration. On an average of eases, medul- 
lary cancer runs its course in about two 
years, whilst scirrhus extends to three or 
four years. Isolated instances of the me- 
dullary form of disease may be more rap- 
idly fatal than any of the sch'rhous variety, 
or of longer duration, respectively. One 
ease observed by Professor Gross in the 
New York Hospital, an instance of medul- 
lary cancer in the scapula of a lad, ran its 
entire course in eight weeks. Mr. Paget 
has informed me of the case of a gentle- 



man, aged 16, who was apparently well 
and playing at cricket seventeen days 
before death from medullary caneer of the 
small intestine, which rapidly extended 
even to the diaphragm. In another case 
of multiple encephaloid tumors, a mass in 
the arm, which was found after death to 
be entirely made up of soft cancer, was said 
by the patient to have existed for thirty 
years ; a longer period, if it had been all 
that time cancerous, than that of any other 
form of the disease. 

Medullary cancer in the absorbent 
glands is a repetition of that of the pri- 
mary tumor ; it is soft, usually larger and 
more rapid in its growth than glandular 
scirrhus ; but on the whole less prone to 
take on that exclusive growth which gives 
to secondary hard cancer the appearance 
of superseding the primary tumor. The 
medullary disease is at least as apt as 
scirrhus to spread extensively through the 
absorbent system. 

The pain of encephaloid is generally less 
severe than that of scirrhus, and its tu- 
mors bear an amount of handling which 
would occasion much suffering if they 
were of the hard variety. Nevertheless 
it is advisable to avoid such handling, 
since there is no tumor from which soft 
dislodged fragments are more readily dis- 
seminated. In scirrhus the pain appears 
to be more definitely seated in the tumor, 
and to radiate from it, or to extend along 
the nerves connected with it. That of 
the medullary variety seems to be chiefly 
the effect of the tension of the nerves and 
other adjoining parts, the tumor itself not 
being sensitive. I recollect, before chlo- 
roform was introduced, seeing an attempt 
to extirpate a veiy large medullary cancer 
from the side of the neck. The girl ex- 
pressed much suffering as the parts all 
around the tumor were cut ; but when, in 
consequence of the impossibility of disen- 
gaging prolongations of the tumor from 
the transverse processes of the vertebras, 
the operation was to be abandoned, and 
part of the tumor itself was sliced off, 
scarcely any complaint escaped her, and it 
was evident that the cancerous mass was 
but little, if at all, endowed with feeling. 

No tumors present a greater varietjr of 
appearance upon section than those of soft 
cancer. Differences of structure occasion 
many of these varieties, and others arise 
from the fact that, being abundantly sup- 
plied with blood, the tumors are exposed 
to all the changes and accidents which 
great vascularity involves. The growth 
and the decaj' of the cancerous structure it- 
self, inflammation, suppuration, effusions 
of lymph and serum, hemorrhages, and all 
the consequent changes of tint and density 
of substance, diversify greatly the appear- 
ances of medullary eaneers. The arrange- 
ment in lobules is commonly found to ex- 
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tend throughout the mass as well as on 
the surface of medullary cancer, and strong 
septa part the lobes from one another. 
In respect to differences of structure, it is 
important to observe that tumors which 
have not the brain-like aspect are classi- 
fied by pathologists with medullary can- 
cers, because of their likeness in micro- 
scopic structure and their clinical history. 
The cancers whose stroma is branched, 
and their name dendritic, are. of this class. 
Some of them are firmer than the ordinary 
soft cancer, and are compared to such ob- 
jects as udder, placenta, and potato. The 
"albuminous sarcoma" is probably of 
this nature. When scraped or squeezed 
the softer varieties yield abundantly a 
thick creamy juice, the microscopic ap- 
pearances of which are shown in Fig. 
42. 

Operations on medullary cancers are apt 
to be followed by a very rapid and destruc- 
tive reappearance of the disease ; yet in no 
form of cancer is the advantage of surgi- 
cal interference sometimes more manifest. 
Life, on an average, is considerably pro- 
longed by the removal, and sometimes 
repeated removal, of the primary tumor. 
In the museum of the Middlesex Hospital 
(Nos. *118, 119, 120) are the wax models 
of a woman's leg, the middle and outer 
part of which had been occupied by a very 
large and rapidly growing soft tumor. 
The section shows it to be entirely super- 
ficial to the fascia, and to be of venous- 
blood color, very soft, almost pulpy, and 
streaked with large thin-walled vessels. 
The limb was removed above the knee, 
and in the stump there soon appeared 
livid blood-colored tumors as large as 
plums, which rapidly grew, and could not 
be distinguished before or after section 
from fungus hsematodes. The limb was 
amputated a second time, and the patient 
was alive seven years afterwards, and free 
from disease. 

Melanosis. — There is little in the struc- 
ture or course of this form of cancer by 
which it could be distinguished, beyond 
the very remarkable character from which 
its name is derived. A tumor, otherwise 
medullary or epithelial, is in melanosis 
blackened more or less deeply with pig- 
ment, and presents accordingly various 
degrees of blackness, from that of jet to 
a mere staining, through which the color 
of the tumor is distinguishable. That 
which is still more remarkable, and which 
shows the pigment to be no essential ele- 
ment of the cancerous structure, is that 
sometimes portions only of the tumor are 
thus tinted, and that distant parts of the 
body, presenting in other respects the ap- 
pearances of perfect health, are irregu- 
larly stained and smudged in the same 
way. The blackening is due to the pre- 
sence of pigment, which is partly con- 



tained within the cells of the cancer, and 
partly free. (See Fig. 44.) It may be 
supposed that this pigment, formed in the 
tumor, has been conveyed with the circu- 
lating blood into bone, skin, uterus, liver 
or other structure, and has mechanically 
stuck, and then, perhaps, multiplied there. 
In a case of extensive melanosis in the 
Middlesex Hospital, in which the liver 
weighed nine pounds, large granular cells 
containing pigment were "discovered with 
the microscope, not only in the fluid 
squeezed from the solid structures, but 
also in the dropsical serum of the abdo- 
men, and in blood taken from the exter- 
nal jugular vein. 

The most frequent situation for the 
growth of primary melanosis is the skin ; 
and those tumors are the most likely to 
contain the black pigment which originate 
in persons of dark complexion or near 
moles. The eye, in which also pigment 
naturally exists, is likewise subject to 
primary melanotic growths. Black can- 
cers occur much more frequently in the 
horse and dog than in man. As a gene- 
ral rule, in fact, primary melanosis occurs 
only where pigment already exists. 

The effect of removing the primary 
growth is not less favorable in melanosis 
than in other cancers. In a man who 
died under my care with melanosis of the 
left inguinal glands, and very many other 
melanotic tumors in the left thigh, liver, 
etc., the primary tumor had been re- 
moved from the scrotum by ligature, and 
a little pigment only appeared in the 
white and otherwise healthy scar ten 
months after the secondary disease had 
commenced in the groin. In another case 
in which I removed a melanotic cancer 
of the anus, the microscopic characters of 
which were medullary, the man was at 
once relieved of excessive local suffering, 
and he passed thirteen months of healthy 
useful life before the disease returned in 
the part. He was still alive twelve months 
after its recurrence. 

Epithelial cancer. — The disease thus 
named is also known as epithelioma, or 
cancroid. The microscopic cells which 
pervade it differ much less than those of 
scirrhus and encephaloid from the cells of 
the part in or near which they grow ; and 
their likeness to the natural epithelial 
structures has gained for the disease the 
name by which it is most commonly de- 
signated amongst British surgeons. (See 
Figs. 47, 48, 59, 60, 61, 62.) And as its 
minute structure deviates least of all the 
I cancers from the natural tissues, so its 
' eourse and history often exhibit in the 
least degree the character of malignancy. 
In being a solid infiltrating growth, prone 
to ulcerate in its older part, ever extend- 
ing into and destroying new and various 
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tissues, capable of infecting the glands, 
and of transference so as to form a new 
tumor in a distant organ, it is clearly 
cancerous in nature, though in appear- 
ance it is sometimes scarcely distinguish- 
able from the severer forms of lupus. The 
Rodent facial ulcer appears to the writer 
to be a form of this disease, differing in 
no degree from epithelioma in the amount 
of local destruction it produces, but much 
in being more chronic, less solid, and not 
prone to grow into tumors in the glands 
or in distant organs. 

Epithelial cancer is more frequent in 
the male, as is scirrhus in the female. Its 
chief primary site is the skin, especially 
at or near the mucous orifices ; it is appa- 
rently capable of growing on or near any 
orifice which is clad with epithelium, and 
it is accordingly met with on the edges of 
the mouth and eyelid, the anus, vulva, 
prepuce, and scrotum. It is eminently a 
cancer arising from a local cause, having 
almost an exclusive preference for the 
lower of the two lips, and of the eyelids. 
Although not an uncommon disease of 
the buccal mucous membrane near the 
salivary duct, it is unknown in the nos- 
trils and air cells of the head. It origi- 
nates also on the skin, on the tongue, on 
the os uteri, but not on the vagina, and 
it sometimes attacks old scars, chronic 
ulcers, and sinuses. A specimen, appa- 
rently, of this disease was presented to 
the Middlesex Hospital by Mr. Arnott ; 
it forms a large tumor infiltrating a female 
breast, and in great part excavated by 
an uneven papillated cyst. The cavity 
was filled with a thick closely-packed 
mass of epithelial scales, and the disease 
appears to have originated in the mucous 
ducts. The cauliflower excrescence of 
the os uteri is of the nature of epithelial 
cancer, and the name well illustrates the 
fissures and branching of the growth, 
even to its root. On the scrotum it forms 
the well-known chimney-sweeper's, or 
soot, cancer of Mr. Pott. 

Epithelial cancer makes its first appear- 
ance' in various forms. In a recent case 
at the Middlesex Hospital, it grew as a 
warty excrescence from the nose, and 
spread slowly over the centre of the face 
until it reached the size of half a swan's 
egg, when the patient died. The entire 
surface of the growth was made up of 
separate pedunculated rounded tumors no 
larger than peas, and covered with thin 
integument. Occasionally the surface of 
the growth is thickly set with straight, 
short, and stiff papillae. Sometimes there 
is little apparent but a fissure, covered 
with a dry scab ; and on pressing it the 
fissure is found to be a cleaving of a 
superficial but firm, or even hard/thick- 
ening at one of the mucous orifices. It 
may form a single pedicled outgrowth, or 
VOL. i.— 19 



be an infiltration of all the superficial 
structures, assuming the shape of a Hat, 
firm, sessile tumor. In the tongue it is 
now and then found to be deeply lodged, 
of considerable size, and, ouly as it en- 
larges, to approach the superficial epithe- 
liated membrane. 

The entire substance of all these 
growths is microscopic cells, which differ 
little in appearance from ordinary epi- 
thelium, but hold a different relation to 
the natural tissue. They do not cloi.be 
its surface, but, after the manner of 
true cancer, they infiltrate and destroy 
the deeper parts, being traceable even 
into the midst of textures with which 
thej' have no natural relation. 

Like true cancer, the epithelial growth 
softens, ulcerates, or sloughs, and a char- 
acteristic ulcer is the I'esult. It is apt to 
be covered with a creamy juice, which 
hides the pale pink surface of the sore, 
the pea-shaped tuberous granulations, 
and the deep fissures which part larger 
inequalities and bulging outgrowths of 
the ulcer. The edge is thick and often 
raised, and a thin cicatrix not uncom- 
monly advances far over the sore. A 
whole ulcer may thus cicatrise, and fresh 
ulceration subsequently take place in 
some adjoining portion of the tumor, or 
some entirely separate deposit. The ap- 
pearance sometimes presented on the skin 
is hence very varied ; as on the leg, the 
greater part of which may show, with 
many present epithelial ulcers, the marks 
of much previous, but now scarred, ulce- 
ration. In many cases the cancer early 
leaves the surface, and grows and ulce- 
rates deeply. The subsequent destruction 
of the natural tissues is occasionally very 
extensive ; one cheek and half the jaw, 
or the entire tongue, or the whole thick- 
ness of a tibia, or all the structures com- 
posing a joint, being removed by it. It 
tends early to infect the subordinate 
glands, at first rendering them hard, 
round, and bullety, but afterwards grow- 
ing to enormous soft tumors, in which 
all trace of gland-structure has long been 
lost. These, in turn, ulcerate at one or 
more points ; but the small external open- 
ing, with its bulging edge, is seen to lie 
the outlet of a large cavernous excava- 
tion, which eventually, as the ulcer 
widens, is laid broadly open. The epithe- 
lial is less ape than the other forms of 
cancer to be limited in the lymphatic sys- 
tem to one chain of glands. It is also 
peculiar in being rarely disseminated be- 
yond that system into distant organs. 
NVhen that occurrence does take place, the 
form of the diffused disease is, as a rule, 
the medullar}'. The fatal result is almost 
always due to the secondary glandular af- 
fection, the excessive growth and widely 
spread ulcerations of which exhaust the 



290 



CANCER, 



system much more than the smaller pri- 
mary tumor. 

Great vascularity almost only occurs in 
the medullary form of cancer. I have, 
however, once seen in an unquestionable 
case of epithelial cancer of the lip a 
growth of vessels and a liabilit}' to copious 
bleedings, which might have character- 
ized the disease as medullary. The whole 
skin of the front of the neck and upper 
half of the thorax became a vast purple 
nosvus, uneven from the bulging of large 
vessels, soft and impressible as a varico- 
cele, and presenting no trace of the natu- 
ral hue or thickness of the cutis, except 
at its edges, where it blended irregularly 
with the unaltered integuments. The 
patient was an old man, and the whole 
nrevus formed in a few months, under my 
own observation. 

Both in its long average duration and 
in the numerous instances which it pre- 
sents of a considerable interval between 
the time of excision and that of the re- 
turn of the disease, epithelioma manifests 
a less pronounced malignancy than the 
other forms of cancer. Mr. Sibley de- 
duced from the Middlesex Hospital re- 
cords, 1 that, on an average, the epithelial 
cancer destroys life in fifty-three months, 
while scirrhus lasts birt 32.25 months. 
The fact, regarded alone, might seem to 
be accounted for by the rare occurrence 
of secondary epithelial cancer in the vege- 
tative organs ; but when the familiar 
observation is added, that many patients, 
from whom this form of cancer has been 
removed, remain for years without any 
recurrence of it, and that recurrence is 
not usual in the scar, the conclusion 
seems fair that it is essentially less inim- 
ical to life. One reason of the compara- 
tive immunity of the superficial parts 
from a recurrence of the primary growth 
may be that being usually but shallow, 
it is less often incompletely extirpated. 

The epithelial is the only form of cancer, 
the origin of which has been satisfactorily 
associated with previous local disease. In- 
stances are common in which it unexpectedly 
appears in parts which have been long sub- 
ject to irritation, or have been the seat of 
unhealthy and ineffectual attempts at repair. 
Dr. J. Moore Neligan observed a marked 
whiteness of the surface of the tongue and 
cheeks for some years before the outbreak of 
cancer on those parts. Mr. Shaw has pub- 
lished an instance in which epithelial cancer 
suddenly appeared in an issue which had 
been kept open for thirty-five years. In 
another instance he amputated the arm of a 
gentleman, aged thirty-five, for epithelial 
cancer which had invaded an old diseased 
elbow-joint, rapidly destroying bones and 
sott parts alike. The original disease dated 

1 Med.-Chir. Trans., vol. xlii., p. 125. 



from the patient's childhood, and had long 
appeared to have ended in anchylosis, a small 
fistulous opening only occasionally discharg- 
ing matter. The disease returned in the 
axillary glands, and the patient eventually 
died. Mr. Oliver Chalk successively ampu- 
tated both the lower limbs of a man in whom 
bunions, after remaining for many years un- 
healed, had become affected with epithelial 
cancer. The same disease came on in an un- 
healed surgical wound in the perineum, three 
months after the section of a strictured urethra 
by Mr. De Morgan. 

The following case illustrates the same 
fact. It shows also the possibility of the 
complete subsidence of the primary disease, 
which has been already related of scirrhus. 
Its occurrence in medullary cancer is doubt- 
ful, or extremely rare. A sallow man, aged 
thirty-five, was under my care in the Middle- 
sex Hospital for a large ulcer of five years' 
duration on the right leg. It had the ordi- 
nary characters of a vast chronic ulcer, except 
at the outer and lower part, where, and where 
alone, the granulations were tuberous and 
hard, and the edge, quite unlike the white 
callous margin of the rest of the sore, was 
thick, everted, and red. Below that part of 
the ulcer which appeared cancerous, the skin 
was harder than elsewhere and raised in a 
few nodules. The thigh was cedematous, the 
leg slightly so, and in the iliac region could 
he felt a mass of enlarged and hard glands, 
as large as a hen's egg. The urine was albu- 
minous. In the course of five months of 
treatment, the urine ceased to contain albu- 
men, the nodules and swelling of the granu- 
lations and skin, which had been unmistaka- 
bly cancerous, disappeared, and the sore 
entirely healed. But in the same period the 
glands in the groin doubled in size ; one or 
two of them became as large as walnuts, and 
the oedema greatly increased, distending the 
entire limb. Mr. Pollock informs me of an 
instance of the entire subsidence of what ap- 
peared to be cancerous infiltration of the in- 
guinal glands, subsequently to his amputating 
in the thigh on account of a primary epithelial 
cancer of the leg. 

Osteoid cancer. — It has been stated in 
the description of encephaloid cancer, 
that the stroma of that growth is some- 
times ossified, and traverses it in the form 
of radiating plates and fibres of bone. 
Examples of ossification have also been 
mentioned as occurring in tumors origi- 
nally fibrous, cartilaginous and myeloid, 
as well as in others. Osteoid cancer, 
however, differs from all these. In a 
well-marked case the primary tumor is a 
mass of the hardest enamel- or ivory-like 
bone ; the glandular disease is bony, 
though it may be less hard ; and the dis- 
ease disseminated in the soft internal or- 
gans, and protruding into the bloodvessels, 
is also in great part osseous. The surface 
and portions' of the interior of the pri- 
mary growth may be unossified, and com- 
posed of the very densest fibrous struc- 
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ture. The first tumor is usually single, 
slightly uueven on its surface ; its section, 
though in parts fibred, is mostly very 
compact and unmarked by canals : the 
secondary growths are less solid, and sep- 
arate or crumble to pieces after macera- 
tion. The bone is quite white : its micro- 
scopic elements are iu some parts arranged 
in the manner, but not with the perfect- 
ness, of true bone. 

Though wholly different in texture 
from the ordinary caucers, this rare dis- 
ease resembles them in its clinical pro- 
gress, and it is sometimes associated, 
not to say interchangeable, with encepha- 
loid. Fig. 49 represents the bony ele- 
ments of a secondary osteoid in the lung, 
but mixed with cells of cartilage and 
spindle-celled sarcoma. Langeubeck in- 
formed Mr. Paget that he "once removed 
an upper jaw with a bony growth, and 
the patient died soon after with well- 
marked medullary cancer in the lungs;" 
and that u he ouce removed a humerus 
with a medullary cancer, and the pa- 
tient died with osseous tumors in the 
lungs." 1 

Primary osteoid cancer occurs usually 
in bones, and especially in the lower end 
of the femur. It may occupy the interior 
or the exterior of the bone, or both parts. 
Some such tumors have been met with 
in the interspaces of the structures in the 
limbs. Its growth is usually rapid and 
very painful. Mr. Paget describes a 
case in which death took place in three 
months and a half after the discovery of 
the primary tumor, but refers to seven 
others which were operated on, in two of 
which the disease was fatal in the first 
year of its existence, in one iu the second, 
and in one in the third ; whilst one of 
the seven patients lived seven years and a 
half, another for twenty-four years, and 
another for twenty- five years. The evi-, 
deuce is decidedly in favor of early and 
of repeated operations in this disease. 2 

Of villous and colloid it is not easy to 
speak as cancer. Some authors regard 
colloid as of that nature, and as sometimes 
concurrent and interchangeable with me- 
dullary cancer, as even forming one part 
of a tumor which is elsewhere malignant; 
others, and particularly Mr. Sibley, 3 not 
denying the latter fact, restrict the term 
to cases which they find capable of classi- 
fication by their microscopic appearances, 
and not prone to multiply, or to infect the 
constitution. Nevertheless the clinical 
course of the two subjoined cases resem- 
bled that of cancer. The characteristic 



1 Paget, Surgical Pathology, vol. ii., p. 504. 

2 Paget, Surgical Pathology, loc. cit., p. 495, 
and Handyside, Osteosarcoma. 

3 Med.-Chir. Trans., vol. xxxix., p. 259. 



of its construction is a very delicate trans- 
lucent membranous stroma, which is coiled 
around spherical spaces, varying in size 
from that of a blood-corpuscle to that of a 
hen's egg. (See Pigs. 50, 51.) Out of 
these spaces can be turned a clear, some- 
times colored material, as various in its 
consistence as glue, and having for the 
most part a plainly perceptible kernel, or 
central body, composed of granules, or of 
many, simple or nucleated, spherical cells. 
The growth of colloid is rapid, and in cer- 
tain situations, as in the peritoneum, may 
reach an enormous bulk. The parts in 
which the surgeon chiefly meets with it 
are the rectum, parotid region, and breast. 
Its occurrence is most common in the in- 
testinal canal, where it is also known by 
the names Gelatiniform or Alveolar. 

In November, 1855, I extirpated the breast 
of a Creole, on account of one of these tumors. 
She appeared to be about thirty-five, and she 
thought the disease had existed twelve 
months. In or beneath her right breast was 
a hard, much nodulated, tender tumor, flat- 
tened and adherent toward the chest. The 
mamma was lax, and moved loosely over the 
tumor. The nipple also was healthy and 
free. She had occasionally felt shooting 
pains in the tumor, but no severe suffering of 
any sort. On section the mass was solid, 
uniform, of a dark pancreatic color, without 
fibres or juice. It was firmly adherent to the 
pectoral muscle, of which I removed a consid- 
erable layer, and which seemed attached to 
it as seaweed to a rock. The microscopic ap- 
pearances were those of colloid only. No 
cancer-elements existed ; yet the disease is 
reported to me to have returned in the man- 
ner of cancer, and she died of it in Jamaica 
in 1859. 

Mr. Douglas, of Hounslow, sent me a col- 
loid tumor which he had removed from a 
married woman, aged sixty-one. It lay be- 
hind the upper part of the tibia, where it 
had grown in fifteen years to the size of a 
cocoa-nut. It was deeply lobed, elastic, in- 
capsuled, and painless, but required removal 
on account of ulceration of the skin covering 
it. It dipped between the muscles of the 
calf, without being connected to them, and it 
was closely attached to the deep fascia. A 
section of the tumor exhibited the simplest 
colloid structure, strong septa parting off 
from one another globules of clear or tinted 
semi-transparent jelly. The whole tumor 
was removed ; yet within a year the disease 
recurred in the scar, and a second tumor, a 
miniature likeness of the first, was removed. 
A third time Mr. Douglas operated on this 
growth ; and after yet another interval and 
recurrence, he advised amputation of the 
limb. The patient, however, went into Uni- 
versity College Hospital, where the tumor 
was removed a fourth time, by Mr. Quain, 
and the patient died, aged sixty-four, of py- . 
semia. The tumor last extirpated was a clus- 
ter of separate spherical and oval growths, 
smooth on section, opaque, yellow, and en-> 
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cysted. It contained free nuclei, tailed and 
nucleated cells, and other small cells of awn 
shape with long librils. The glands were all 
healthy, hut in the trunk were three tumors ; 
one in the peritoneal cavity, another in the 
great omentum, and the third in the anterior 
mediastinum, and among the great vessels. 
These unsuspected growths were principally 
fatty, but they presented some of the lobed 
arrangement of the original tumor ; and when 
boiled in ether, a thin waving stroma was 
brought out, in some of the spaces of which j 
granular masses, somewhat like those of col- 
loid, appeared. Although, therefore, there 
was a distant as well as a local reproduction 
of this disease, it became degraded in the 
direction of fat, not towards any form of 
cancer. 

Villous growths have also been described 
as of malignant nature, but with less title 
to that character than the colloid. There 
is a villous disease, both in its general 
appearance and under microscopic exam- 
ination, extremely like the chorion, and 
differing little from that natural structure 
except in the coarseness of its mesh-work 
and flask-shaped papillary projections. 
In no specimen which I have examined 
has any cancerous material been mixed. 
It springs by a pedicle from surfaces, and 
in specimens contained in the museum of 
the Middlesex Hospital its sites are the 
mucous surface of the bladdei*, the knee- 
joint, the interior of a mammary cyst taken 
from a bitch, and the colon. In the last- 
named organ the disease covers nearly the 
whole of the mucous membrane, and its 
true character is only demonstrable by the 
microscope. Mr. Quain, however, has 
published an account of two cases of hem- 
orrhage from the rectum, which arose from 
s&igle non-malignant tumors of this na- 
ture. The ascription of malignant cha- 
racters to villous disease appears to have 
chiefly arisen from villi of a hypertrophied 
mucous membrane sometimes covering the 
surface of a deeper cancerous tumor, and 
from the similarity of the symptoms of 
villous disease and medullary cancer of 
the bladder. Both diseases grow from the 
vicinity of the opening of the ureter; both 
project wholly into the cavity of the blad- 
der; each may have a narrow or a broad 
pedicle ; neither is necessarily single; the 
amount of secondary disease associated 
with the true cancer is so small as to be 
easily overlooked, and confounded with 
its absence in the villous disease ; and the 
mode of death from the two affections, viz. , 
by hemorrhage and disturbance of the 
urinary organs, is the same. The cancer, 
however, has none of the villous structure. 
It is a soft, highly vascular mass, seldom 
lobed, sometimes smooth, occasionally 
having shreds hanging and floating off 
from its surface. These shreds, however, 
are without the villous character. They 



may present the dendritic mode of growth 
described by Rokitansk}', which is some- 
times seen in medullary cancers elsewhere^ 
but this branching of the stroma differs 
from that of the villous disease in appear- 
ance, and in the mass of nucleated cells 
which fill up the meshes of the cancerous 
structure. The distinctions between vil- 
lous disease and cancer may be advan- 
tageously studied in papers by Mr. Sibley 
in vols, vii., viii., ix. of the Transactions of 
the Pathological Society. 

[Clinically, we have a pretty clear no- 
tion of cancer — it is a new formation de- 
stroying the tissues, and after removal 
prone to recurrence and very liable to me- 
tastasis. The class of tumors included 
under the term cancer, as formerly used, 
and as here used by Paget, comprehends 
much more than is understood b} r carci- 
nomata. All the soft varieties of sar- 
comata, as well as nearly every other 
tumorwhieh exhibited dest'ructivetenden- 
cies or secondary formations, were in- 
cluded in the class ; in fact, cancer signi- 
fied—and does yet with many surgeons — 
a malignant growth, malignant either 
from its leading to death merely, or in 
the stricter sense of this term. 

With the increase of histological stud- 
ies came the necessity of dividing the 
growths into classes, and the sarcomatas 
were separated from the carcinomata ac- 
cording to the anatomical appearances as 
shown microscopically by each of these 
varieties. Their characterization by this 
means has resulted in a partial disappoint- 
ment, both because the structure of some 
of the two varieties overlap and so closely 
resemble or shade into each other as to 
be difficult of distinguishment, and be- 
cause certain growths having essentially 
a like structure do not correspond in their 
clinical history with others of the same 
class. We have been compelled, there- 
fore, in order to render more definite our 
conception of the class carcinomata, to 
bring into consideration another feature, 
in addition to their anatomical structure, 
viz., their genetic relations. 

As formerly the u cancer cell" was held 
to be distinctive of a carcinoma, so until 
recently the alveolar wall, inclosing the 
cellular elements, was the structural pe- 
culiarity relied upon as characteristic of 
this growth. Now, however, it is the 
mode, or as we may say, the history, of 
the development of the alveolated cell- 
formation which Yirchow has shown us 
to be the essential feature of a carcinoma. 

We can unite "in calling these tumors 
true carcinomata which resemble in con- 
struction the true epithelial glands (not the 
lymphatic glands) and the cells of which 
are derived from true epithelia" I Bill- 
roth), and we may say that the "-greater 
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number proceed primarily, either from 
the epithelium-clad surfaces of the body, 
the skin and mucous membranes, or from 
the secerning glands, and that they de- 
pend upon an abnormal growth of the epi- 
thelial tissue" (Kindfleisch). But I take 
it that it is not in any definition, however 
cleverly devised, either to convey a definite 
idea of carcinoma to others, students of pa- 
thological anatomy, or to bring about an 
agreement on the subject among our teach- 
ers. A definition is always an unfortunate 
method of conveying knowledge, since it 
so constantly fails to express the transition 
of one formation to another and the pro- 
cesses of their production. The requisite 
knowledge can only be given by the eye, 
and we must learn to know a carcinoma 
as we learn to recognize other objects in 
the external world. We know a face 
without being able to define it, and the 
liabilities to mistaken identity are as 
great in pathological studies as in the wit- 
ness box ; a very high degree of familiar- 
ity will alone protect us from error. When 
it comes to the discussion of the details 
of the development of these growths, we 
require, to meet the problem fully, an ac- 
quaintance with both physiology and 
physiological pathology of the greatest 
intimacy. To obtain such knowledge we 
must study the carcinoma in its earliest 
stage and throughout its life, and not 
view it merely as a casual spectator views 
a show, nor must we take the superficial 
appearances as an expression or exhibi- 
tion of the cause or the mode of growth of 
the new formation. 

Numerous views have been, and still 
are held in respect to the histogenesis of 
carcinomatous growths ; some hold that 
it is a connective-tissue growth — a view 
which has arisen from mistakenly regard- 
ing the alveolar stroma as the typical con- 
stituent ; most others hold firmly to the 
epithelioid nature of the new formation, 
but some consider that the cells develop 
from connective tissue into epithelioid 
tissue, while some think that the cellular 
formation is derived from the normal epi- 
thelium, either of the glands or of the 
epithelium-clad surfaces, and develops in 
the connective-tissue stroma an atypical 
epithelial formation ; and some hold that 
the stroma itself is the product of the epi- 
thelial cell growth. 

Whatever may be the theories held in 
respect to its development, nearly every 
one agrees that carcinoma has for its type 
the normal epithelial tissues, in the same 
sense that the enchondroma has its type 
in normal cartilage, or the glioma in the 
connective tissue of the central nervous 
system ; in every carcinomatous neoplasm, 
besides these epithelioid cells which con- 
stitute the typical elements of the growths, 
there are other cellular elements present, 



which are but poorly or not at all repre- 
sented in normal epithelial tissues. These 
other cellular elements are invariably seen 
in the alveolar septa and in the surround- 
ings of the carcinomatous tumor ; they oc- 
cur in greater or less amount, and appear 
as an infiltration of the connective tissue. 
These indifferent cells must be regarded 
as one of the characteristics, since they 
are never absent during the growing stage 
of these tumors. 

Comparatively little attention has been 
bestowed on these indifferent cells, but it 
is from the discussion of the life and ac- 
tivity of these cellular elements, that I 
think our increasing knowledge of the 
histogenesis of carcinoma is to be derived. 
The views that have been held as to the 
origin, nature, and destiny of these cells, 
vary with the beliefs as to the histogenetic 
relations of the chief cells of the morbid 
growth. Those who consider that the so- 
called epithelioid cells originate from the 
fixed connective-tissue cells or from the 
endothelia of the lymphatics, etc., have 
no difficulty in accounting for the presence 
of the indifferent cells. They believe that 
as a carcinoma is a connective-tissue 
growth, these cells are of connective-tis- 
sue origin and type, and either contribute 
to the growth by direct transformation, or 
do so indirectly by an infection communi- 
cated from the already developed cells of 
the new formation. The indifferent cell, 
therefore, is present as the result of an 
irritation of the connective tissue. This 
view necessitates the removal of carci- 
noma from the class of tumors having an 
epithelial type. On the other hand, those 
who hold that the epithelioid cells proceed 
from the continuous multiplication of pre- 
existing epithelium, are in doubt whether 
the indifferent cell precedes the appear- 
ance of the new formation or is induced 
by it, and hence whether it is a wander- 
ing connective-tissue cell, or blood or 
lymph corpuscle or not ; some believe 
that it is essentially an epithelial element 
which has wandered from the acinus of a 
gland or from the epithelium-clad surface ; 
some speak of a double nature derived 
from both sources. According to this 
view, these cells are either truiy "indif- 
ferent cells," contributing, perhaps, to 
the connective-tissue increase or the for- 
mation of the alveolus, or else they are 
an essential formative element, though 
not the chief one, of the new growth. 

Putting aside, therefore, at once, the 
connective-tissue origin of carcinoma, let 
us see, from the consideration of normal 
epithelial growth, what analogies may be 
obtained for the development of the atypi- 
cal epithelioid formations. First, let us 
think of the embryonal origin of epithelia, 
both glandular and surface ; and next of 
the mode of growth and repair of these 
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tissues. Unfortunately, embryological 
studies have not, so far, furnished us with 
a complete and certain knowledge of the 
relationship which the outer epithelium- 
clad surface bears to mucous membrane 
and to the glandular organs connected 
with it. 

The original view, which taught that 
of the three primary layers of the blasto- 
derm, the outer forms the skin and its 
appendages, and the inner the mucous 
membrane and glandular organs, would 
lead us to believe that two very similar 
sorts of tissue, both epithelial in character, 
were not histogenetically related to each 
other, and that these tissues, traced back 
to the segmentation of the germinal disc, 
were of different origin. The view which 
holds that all epithelial structures " are 
produced from one and the same embry- 
onal foundation," and that a "decided 
distinction is to be made only between 
epithelia which grow outwardly, forming 
an entire and uninterrupted covering of 
the integuments and mucous membranes, 
and those which grow inwards, filling up 
cavities hollowed out in the parenchyma 
of the body and known as glandular cells 
or glandular epithelium," is a much more 
harmonious one, and likewise more con- 
formable to what we see in all pathologi- 
cal processes involving these tissues. 

If both the glandular cells and the epith- 
elium-clad surfaces, both integumentary 
and mucous, trace their origin to the same 
original elementary parts, the considera- 
tion of this chief and all important epithe- 
lial neoplasm and its classifications or 
divisions becomes much simplified, and 
the distinctions between the two forms 
usually enumerated, viz., the glandular 
carcinoma and the epithelioma, become 
less marked, notwithstanding their differ- 
ent clinical importance. 

So far the origin of epithelial tissue, but 
as to their growth or generation and re- 
pair in the adult normal condition, no 
exact description has been furnished — 
even less complete knowledge is possessed 
than of their embryonal relations. Ac- 
cording to the terms of the embryological 
theory of their origin, at the time of the 
segmentation of the germinal disc, all the 
epithelioid germs are placed together in 
one laj T er, and from this, by splitting or 
growth inwards or outwards, they finally 
assume the varied positions in which they 
are found, and develop into surfaces, 
membranes, and organs ; and here the 
whole mass of epithelioid germs are per- 
manently confined. 

If this statement expresses the whole 
truth, the further growth and repair must 
take place by the segmentation or cell 
division of the original epithelial cells. 
The epithelial tissues are, therefore, in 
this respect, different from all other tissues 



of the body, for in the growth and re- 
pair of all the other organs, so far as 
the process is known, they receive con- 
tributions, not merely of nutritive mate- 
rials from the blood, but of corpuscular 
elements which are directly transformed 
into tissue cells. The common opinion 
is that there are but " two possibilities, 
namely : either the new epithelial cells 
are produced by a division of the old, or 
they arise by pressure behind from the 
connective tissue." That both possibili- 
ties "exist and occur side by side" is 
easily conceivable, but the " observations 
of the processes of division of epithelial 
cells are as yet very scarce." The early 
observations of Burkbardt and the later 
ones of Biesiadeeki and Pagenstecher 
seem to remove all doubt that on the 
skin young cells emerge from the connec- 
tive tissue, and appear finally as epithe- 
lial cells. Still later, Hamilton has shown 
most conclusively the same process of 
growth and repair on the bronchial mu- 
cous membrane. Some facts, however, 
known in connection with the repair 
of epithelial surfaces after a partial loss 
of their covering, lead to the conclusion 
that an embryonal (connective-tissue) cell 
can only become an epithelial cell when it 
comes in contact with such other epithe- 
lial cells. This is the process of so-called 
epithelial infection. 

All the theories, therefore, point 
strongly to the view that the nutritive 
and the intermediary apparatus, namely 
the blood and the connective tissue, are 
the source of both the pabulum for 
growth and the embryonal formative cells 
for the repair of all the tissues and or- 
gans of the body. The same theories 
are also held in respect to pathological 
processes, as well as morbid growths of 
new formation. Whilst these facts seem 
pretty plain, the question arises about 
the essential nature and the intimate or 
innate tendencies and relationship of the 
cells, seemingly of connective-tissue ori- 
gin, which become epithelial. If they 
are actually wandering connective-tissue 
cells exhibiting a power to become epithe- 
lial, it is necessary to give up all our ideas 
of the histogenetic relations of tissues. 
Epithelia] infection, a pure hypothesis, 
does not cover the ground, and is a sup- 
position brought forward to assist in the 
explanation of certain questions on which 
no definite knowledge is possessed. Many 
conditions in which'this theory played an 
important part, especially in the healing 
of ulcers, are now known to rest on other 
causes, and above all, it is found that 
many, perhaps the majority, of the in- 
different or embryonal formative cells 
brought in contact with epithelia are not 
"infected." 

Besides, there is no known instance of 
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cells changing their nature and becoming 
other than what they originally were. In 
the complicated conditions of the animal 
pathological changes it may be difficult to 
be absolutely certain of this proposition, 
but it may be assumed by direct analogies 
to be correct, from what is known in the 
simpler relations of normal and pathologi- 
cal growths in the vegetable kingdom. In 
plants the direct descent of the cells, tis- 
sues, and organs can be traced from the 
period of segmentation to maturity. 

To give up the direct descent of cells 
and to assume another paternity for them, 
not only involves the disown merit of the 
differentiation of tissues, but must destroy 
the belief in hereditary transmission of 
peculiarities and morbid tendencies ; and 
further, we must believe that cells are 
what they are according merely to the 
accidental fact of their position. The 
difference between a connective-tissue 
type of tumor and an epithelioid one is 
merely that of position, and the elaborate 
classification of neoplasms becomes of little 
importance ; at most their origin is a mat- 
ter of chance and position. 

The differentiation of the tissues and 
their morbid growths should not be thus 
lightly abandoned, without an endeavor 
to acquire a more consistent knowledge of 
the mode of the growth and repair and 
the morbid changes of the epithelial or- 
gans of the body. While we may admit 
the fact that epithelial organs are regene- 
rated from cells which emigrate from the 
blood, we are not compelled to the belief 
that the emigrating cells, as we see them 
passing to and through the various organs 
and tissues, are all of one sort, and there- 
fore of blood or connective-tissue origin 
and descent. The blood-current may con- 
tain among its white corpuscles not merely 
germs potential for the formation of epith- 
elium, but corpuscles having the same 
origin or lineal descent as the cells of the 
epithelial tissues. It may be — and noth- 
ing has been brought forward to the con- 
trary — that not the sum total of the epi- 
thelioid germs or cells in the segmentation 
spheres of the ovum were placed in layers 
from which the epithelial structure de- 
veloped. Some of these cells may remain 
in the blood for the purpose of supplying 
the growth and repair of these structures. 
It maj r be that epithelioid elements in a 
later stage of development, in fnct during 
all stages of growth, after being originally 
separated from the blood-cells, become 
free in the epithelial or glandular tissues, 
or wander from their seat and are taken 
up by the lymphatics, and bj r their agency 
are returned to the blood-current. This 
process is necessarily difficult of observa- 
tion, but is in conformity with known 
conditions, both normal and pathological, 
observable in other tissues. 



Having thus indicated the existence of 
epithelial germs or cells in the blood, their 
origin and direct lineal descent, it is neces- 
sary to dwell, for a moment only, on how 
the germs reach their appropriate place 
of development. Herein there is nothing 
to be added to what has already been 
given concerning the facts observed of the 
growth of the supposed connective-tissue 
cell into a young epithelial element. In 
the blood, as well as on its way to the 
epithelial site, no distinction or difference 
of appearance has been pointed out for 
distinguishing between an embryonal for- 
mative-cell of any other type, and a young 
undeveloped epithelial cell. The dis- 
tinction between such cells is discovered 
from their subsequent behavior. 

It is especially not intended to be said, 
or even implied, that the epithelial germs 
in the blood are drawn out, or are caused 
to emigrate, through any elective affinity 
or attraction, or other supposed power, 
exercised by the epithelial tissues. On 
the contrary, it is to be insisted on that 
all varieties of corpuscles emigrate, their 
number being regulated, increased or di- 
minished, bj T the formative requirements 
I and activity of a given localit}\ It is only 
i those originally and permanently possess- 
i ed of the epithelial impression which 
j develop into epithelial cells ; all others 
perish or wander back into the lymph and 
blond-currents to pass on until they find 
their appropriate seat of development. 

How does the genesis of carcinoma ac- 
cord with this view of the growth and re- 
pair of normal epithelium ? 

In the first place, when the epithelioid 
tumor commences its development, let us 
remember that in the blood-current we 
have corpuscles potential for the develop- 
ment of epithelial cells, both glandular 
and for surface growth. Whatever may 
be the reason which leads to the atypical 
development of the epithelium into a car- 
cinomatous tumor, I think that the pro- 
cess of its development can be explained 
more rationally, and the various conflict- 
ing opinions now held more entirely har- 
monized, by the theory of its genesis which 
is here proposed, than according to any 
views hitherto offered. It is much more 
rational to suppose that in normal growth 
epithelial or glandular tissue is produced 
from cells or corpuscles, which from the 
beginning were impressed with an epithe- 
lioid or glandular type, than that such 
tissue could be produced from an indiffer- 
ent cell having no specific type ; likewise, 
in morbid growths, it is more rational to 
suppose that every cell is produced from 
a pre-existing cell, and that the new cell 
inherits the type of the original, than 
that it should acquire a wholly different 
nature. Those who hold that carcinoma 
originates from the connective-tissue cor- 
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puscles have laid upon them a heavy 
burden of proof; all positive observations 
brought forward to confirm this theory 
must be scrutinized most carefully. How 
easy for a wandering cell, just escaped from 
the blood-current, and on its passage to the 
epithelial layer, for example, bearing an 
original imprint of the epithelioid type, to 
be delayed and entangled in the connective 
tissue. Such a corpuscle could easily be 
mistaken for a connective-tissue corpuscle. 
Here then, in the connective tissue, under 
the influence of the unknown force of a 
morbid nature, it develops into carcino- 
ma. Its further growth and the destruc- 
tion of the normal tissues are matters of 
common observation. The cell-growth, 
according to this theory, is no longer to 
be viewed as heteroplastic, for the cell was 
originally of epithelioid character, but 
merely as a heterotopic display of its origi- 
nal character, and also morbid, since it 
does not develop epithelium, normal 
either in its anatomical or its functional 
characteristics. With those who hold that 
carcinomatous growths are produced by 
the continuous multiplication of pre-ex- 
isting epithelium, the theory here proposed 
is in entire accord. It adds, however, very 
material assistance by extending the field 
for the operation of this law. No one, I 
think, contends that a carcinomatous 
growth is produced or can be produced by 
the multiplication by cell-division from, 
for example, the normal eells of the acini 
of the mammary gland. There is need of 
help for its production by the method of 
development just suggested, from the 
wandering cells found in the connective 
tissue. 

With those, also, who teach that the epi- 
thelial cells wander from their normal posi- 
tion into the connective tissue and there 
develop, this theory is again in accord. 
But the wandering from the epithelial or 
glandular tissue must not be mistaken 
for the reversal of this process, viz., 
wandering tn the tissue. This theory 
would especially confirm the possibility 
of the epithelial ceils leaving their bed 
and wandering into the connective tissue ; 
and I believe this occurrence does as 
as certainly take place as that the corpus- 
cular elements leave the blood and pass to 
the epithelial or glandular organs to be- 
come developed into eells of these organs, 
and also that these wandering corpuscles 
had originally an epithelioid type im- 
pressed upon them, and do not acquire it by 
infection or contact with epithelial tissue. 

In regard to the theories of spermatic 
influence, of catalysis, and of epithelial 
infection, they are exceedingly vague 
terms,, and should not be invoked to ex- 
plain any process of development, so long 
at least as our present theories of cell 
origin and growth are held. 



As to the cells or corpuscular elements 
which crowd the periphery of the carci- 
nomatous growth, this theory holds two 
views of their origin and nature. First, 
they are not all to be regarded as wan- 
dering epithelioid cells, preparing to de- 
velop into carcinoma ; unquestionably, 
many of them are true wandering connec- 
tive-tissue corpuscles, increased in num- 
bers through the irritative action of the 
morbid growth, but others are white blood 
cells, not of epithelioid type, and others 
are lymph corpuscles. Secondly, many 
of the wandering connective cells develop 
finally into the connective-tissue stroma 
which forms the alveolar walls within 
which the epithelioid cells of the new 
growth are contained ; other portions of 
the alveolar walls are not solely of new 
formation, but are made up of the pre- 
existing connective tissue, perhaps render- 
ed hyperplastic by the developing morbid 
growth. The extensions and metastatic 
formations of carcinoma are produced by 
the lymph- and blood-vessels taking up the 
elements of the new growth and trans- 
porting them along their respective cur- 
rents until they lodge. However, not all 
secondary formations, and especially not 
in those cases where extensive outbursts 
of carcinomatous production take place, 
for example where the whole skin of the 
trunk becomes affected simultaneously, 
are to be regarded, according to this the- 
ory, as of true metastatic or embolic ori- 
gin. This theory views as possible an epi- 
thelial surcharge of the blood with poten- 
tial epithelioid germs, which are eapable 
of development in many centres simulta- 
neously or in more or less rapid succes- 
sion. The question of the epithelial in- 
fection of the endothelial lining of the 
lymph or bloodvessels, according to this 
theory, becomes an almost indifferent 
one, except so far as observations on 
this occurrence bear on the question of 
the supposed transformation of endothe- 
lial, and therefore connective-tissue cells 
into epithelioid tissue. A wandering 
epithelial cell, starting to develop dur- 
ing its passage through a vascular wall, 
would closely simulate the appearance of 
an endothelial transformation into carci- 
noma. 

"When carcinoma develops in such or- 
gans as the liver, made up so completely 
of epithelial tissue, at first sight it may 
seem difficult to apply this theory of epi- 
thelioid growths, at least so far as regards 
the share the wandering epithelioid cells 
have in their production. But at the out- 
set, we must premise that the study of the 
origin of primary carcinomatous growths 
finds no more difficult field than their oc- 
currence in the liver ; that of secondary or 
metastatic growths in this and similar or- 
gaus is much more simple, at least in its 
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theoretical terms ; probably no better field 
can be selected for the examination of sec- 
ondary growths and their origin and devel- 
opment, than the hepatic tissues. Here, in 
the first place, the connective-tissue parts 
are well differentiated from the cells of the 
parenchyma, and we are quite familiar 
with the beginnings of carcinomatous 
growths, even before they have reached a 
size discernible with the naked eye, in 
the tissue of the portal canals. The 
question much more difficult of solution 
is their origin in the hepatic cells them- 
selves ; before the true nature of metasta- 
sis was known it was supposed that sec- 
ondary growths, and by consequence, 
primary growths, of the liver arose from 
a direct transformation of the hepatic cell 
into a carcinomatous cell, which subse- 
quently either infected the adjacent cells 
or by multiplication of itself developed 
into a carcinoma nodule. ISTow, however, 
it has been shown, and I have verified the 
observation to my entire satisfaction, 
that a secondary growth may arise in the 
hepatic cells by the process of vacuolation; 
the vacuole formed in the liver cells is 
filled by one or more corpuscles similar to 
a lymph- or blood-corpuscle, and from 
this develops, assisted by many others 
undergoing a similar process of growth, 
the carcinomatous growth. The corpus- 
cles found in the vacuole have been re- 
garded as nuclei or cells derived from the 
primary growth, transported by lym- 
phatic agency to their new seat of growth. 
By the terms of this theory the contents 
of the vacuolated cell are potential epithe- 
lioid germs, and the process of develop- 
ment is the same for the primary growths 
as for the secondary. Here, then, in pri- 
maiy growths, unlike those of the mam- 
mary gland, where, according to some, 
the epithelioid cell wanders out from 
the acini into the connective tissue to 
develop into carcinoma, in the liver we 
have the epithelioid cell wandering, not 
into connective tissue, but into a vacuo- 
lated space or a liver cell. The analogy in 
the oue case is similar to that in the other. 
It is proper in proposing this theory to 
attempt a definition of carcinoma which 
accords with its terms. Instead, then, of 
defining these growths, as according to 
Billroth, simply by their resemblance to 
gland structure, and by the origin of 
their cells, or, with Rindfleisch, by their 
histogenetic relationships and the char- 
acter of the cells, let us attempt to in- 
clude the views not only of those who be- 
lieve the cells to be only epithelial in 
their appearance, but also of those who 
claim them to be of connective-tissue 
origin. This is by no means simply a 
compromise definition, but is an actual 
harmonization of the appearances claimed 



to be observed and interpreted according 
to what is believed to be the only jus- 
tified view, namely, that the celis are 
actually epithelial cells morbidly diverted 
from the normal anatomical and physio- 
logical path. The definition adds — what 
I believe to be one of the chief phenom- 
ena of their morbid character' — an asser- 
tion in respect to their point of develop- 
ment, viz., that they develop out of place. 
While holding most firmly to their epi- 
thelial nature and insisting most strongly 
on their histogenetic relationship to glan- 
dular and epithelial tissues, both in re- 
spect to their origin and direct descent, 
as well as their mode of growth, I would 
point out that carcinomatous tumors are 
epithelioid tissues growing in a position 
foreign to their normal one. 

To illustrate the meaning of this defi- 
nition of carcinoma, let us examine the 
histological arrangement of a very young 
nodule of an epithelioma. In a case 
where a nodule not larger than a small 
pea was removed from the lip I made 
sections of the whole mass, so that the en- 
tire growth was subjected to microscopic 
examination seriatim from one border 
directly through the centre, and on 
through it to the healthy tissue on the 
opposite border. I was able, therefore, 
to see the condition of all the normal pre- 
existing tissues of the part, as well as the 
character and position of every cell of 
the morbid growth. 

The surface of the lip was, to the naked 
eye, on examination, unchanged, and the 
microscopic appearances showed only a 
slight hyperplasia of the papilke, and per- 
haps a smoothing out of these structures 
by the increase of volume of the lip ; the 
hyperplasia of the papillary epithelium was 
evidenced by abrightercarmine coloration, 
and was limited to the immediate neigh- 
borhood of the new growth. Especially 
was it noted that there was no distortion 
of the level of the lower layer of epithe- 
lial cells, no plunging downwards into the 
subcutaneous connective tissue ; in fact, 
as the effect of the slight stretching of the 
skin, clue to the presence of the new 
growth, the level was more even than 
usual. 

The cells of new formation were found 
assuming the usual forms and grouping 
exhibited in epitheliomata growing in this 
situation. At no part did the new growth 
approach very near the surface, and it had 
absolutely no connection with it. The 
skin, gland, and hair follicles, which, in 
the lip, usually penetrate deeply into its 
tissues, showed their cells hyperplastic, as 
was seen in the lower epithelial strata of 
the surface, but no connection or transi- 
tion of growth from gland or hair follicle 
into morbid growth was found. 
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The ' : indifferent" cells, which are con- 
stantly present in and around these 
growths, did not hover around the border 
of the skin and glands, but were confined 
to the periphery of the new growth or in- 
filtrated the adjacent deeper tissues ; in 
other words, there was no appearance 
indicative of a wandering of epithelial 
cells from their parent tissue into the 
connective tissue, and their development 
into, or infection of, the connective-tissue 
cells. 

In examining successive sections taken 
in regular order from the growth, besides 
the large rounded (cylindrical) groups or 
nests, many minute clusters of epithelioid 
cells were seen ; in the first section through 
one of these clusters one or two cells would 
appear, in the next section three or four 
cells were seen placed side by side in each 
diameter of the group, in the subsequent 
sections the number of cells decreased 
and finally disappeared. The smaller, 
and, therefore, probably, the younger 
groups of eells, found thus isolated and 
separated, like all the large groups, from 
any connection with pre-existing epithe- 
lial structures, were seen to be growing 
by addition of embryonal indifferent cells 
placed at their periphery and becoming 
finally part of the group. Cell-division 
also contributed its share to the growth, 
but in the younger groups, as compared 
with the larger, the cells were always less 
in size. 

This observation (made a number of 
years ago, when I had no clear concep- 
tion of a carcinoma, and had been taught 
and believed quite another view from this 
one) shows positively the occurrence of 
carcinomatous growths distinct and dis- 
connected from the pre-existing epithelial 
tissue. It does not show positively that 
the cells or nuclei with which it commences 
growth were not wandering elements from 
the epithelium of the surface. However, 
whether the elements wander from the 
epithelia or not, does not specially con- 
cern us, and if it were true, the fact would 
so far confirm the statements of this theory 
and indieate conclusively the lineal de- 
scent of the cells of the new growth — and 
this is the important point. I think, how- 
ever, the observation, so far as it goes, 
favors the belief of the deposition of the 
cells or nuclei from the blood current, and 
the arrest of them in the connective tissue ; 
they do not reach their normal peat of 
development, but become epithelioid while 
situated in the connective tissue. That 
they grow epithelioid shows, if we believe 
in cell descent, that they are original and 
permanently epithelial germs. 

It would hardly be fair to cite this obser- 
vation as the result of the examination 
of an epithelioma, without stating further 
evidence of the nature of the trrowth. 



Subsequent to the removal, the tumor 
recurred in the lip, presenting characters 
microscopically similar to those of epithe- 
liomatous growth, but no examination 
was made of. its nature, and after that I 
lost sight of the patient. The operation 
was done by Dr. Wm. Hunt, in the Penn- 
sylvania Hospital. 

I think that Billroth 's definition is defec- 
tive in likening such structures to epithelial 
glands ; the only resemblance that they 
have to gland structure is in the presence 
of a mass of epithelial-like cells ; they 
entirely lack the arrangement of a gland, 
even such a gland as the liver, in which 
the glandular structure is far from evident 
at a casual glance or even on close study, 
and they are as unlike simple tubular 
glands as a dissimilar arrangement of 
cells can make them. His definition holds 
good in deriving the cells from true epi- 
thelia ; he does not insist on their proceed- 
ing directly from epithelia. 

Rindfleisch believes that the epithelial 
cell wanders from its parent tissue and 
infects the connective-tissue corpuscles, 
etc, which surround the morbid growth ; 
in other words, proceeds directly from 
epithelial surface or secreting glandular 
tissue, and that it depends upon an abnor- 
mal growth of the epithelial tissue. I 
have already shown that other observers 
decline to accept this opinion, and have 
also pointed out the liability to error in the 
observations intended to support it. The 
characteristic cell, and the alveolar struc- 
ture, according to which feature it was 
formerly sought to define carcinoma, are, 
as we have seen, phenomena insufficient 
for the distinction, and in comparison with 
the origin and mode, as well as with the 
position of the growth, unimportant fac- 
tors. The cell is essential, the alveoli are 
accidental conditions, although necessa- 
rily and invariably present, and this por- 
tion of the growth is usually less abundant 
in organs where the connective tissue or 
substance is normally scant}'. It is pro- 
bable also, that the place of development 
of these epithelioid cells furnishes, or, 
perhaps, eauses, one of the chief clinical 
symptoms of these growths, namely, ma- 
lignancy. As we have seen, a true ade- 
noma is a development of epithelial glan- 
dular tissue, produced by out-budding of 
the aeini or tubules of the gland, and the 
new growth is directly continuous with 
old, although it may not be of sueh a 
nature as to develop into a tissue capa- 
ble of its physiological function. It is not, 
as in carcinomatous growths, an epithe- 
lial cellular formation, taking plaee in a 
dissimilar tissue, and wholly disconnected 
with tissue of origin ; henee the low ma- 
lignancy of the adenoma. It is but fair, 
therefore, to attribute to this feature of 
the carcinomatous growth the element of 
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malignity which it generally possesses in 
such a conspicuous degree. It is quite 
unfair to attribute the misplacement of 
the seat of development of the epithelioid 
cells to the malignant character of neo- 
plasm ; malignancy signifies a hypothe- 
tical attribute, about which, as yet, no 
general agreement has been reached, and 
is a word which has descended in patho- 
logical conceptions from older times, when 
the prevalent notion of disease was a pos- 
session of the devil. In these days of 
physiological pathology, we regard disease 
as a modification of healthy action, not 
as a new kind of action ; the question of 
the force which produces the modified 
action as yet remains unsolved, but when 
known, will explain why it is that the 
epithelioid cell starts to grow, not in the 
epithelial tissues where it usually devel- 
ops, but disconnectedly in some tissue or 
space of another type of organization. 

The classification of carcinomata has 
been made on various bases ; according 
to methods which otter no principle of di- 
vision ; according to the tissue or organ 
in which the growth is found, for example, 
mamma, skin, or mucous membrane, etc. ; 
according to their clinical aspects or phys- 
ical appearances, as hard, soft, ulcerated, 
vascular, atrophic, or colloid, etc.; finally 
following the histogenetic method, on 
which too great stress cannot be placed, 
we divide all carcinomata into glandular 
and epithelial, and each of these divisions 
present subdivisions generally founded on 
resemblances to the various types of nor- 
mal tissue, which they simulate with 
greater or less exactness, or on certain 
metamorphoses which take place either on 
the one hand in the epithelioid cells, or 
on the other hand in the stroma of the 
growth, as well as sometimes in both of 
these constituents. 

Of the glandular division of carcinomata, 
Ave have, 1, scirrhus, or hard ; and 2, en- 
cephaloid, or medullary. It is important, 
before passing to the consideration of the 
various modifications of these forms which 
have been introduced under this variety 
of carcinomata, to arrive at a clear distinc- 
tion between the hard and soft kind, and 
to know wherein it consists. These names 
have been applied to these two kinds both 
from their consistence and from structural 
peculiarities which they possess. The 
scirrhus is a hard tumor, and its structural 
peculiarity consists in a large amount of 
fibrous, stroma and a great firmness of the 
trabecule ; in the majority of instances 
the cells are of small size and not plump 
and round, and the fluid or juice is of 
small amount. The same tumor presents 
a varying degree of firmness at different 
parts ; often hard and soft parts are side 
by side, and the different degrees of den- 
sity are, at least sometimes, apparently 



due to the varying age of the different 
part of the growth. The older parts are 
dried, with smaller cells and a greater 
abundance and firmness of the alveoli. 
The small-cell infiltration at their periph- 
ery Ts of small amount, and the nuclei of 
the alveolar connective tissue are incon- 
spicuous, especially so in tumors of slow 
growth, or in those which are apparently 
at a standstill. Tumors which are of soft 
consistency, especially those of the mam- 
mae, are occasionally found to present an 
abundant stroma ; their softness being 
due to the infiltration of the connective- 
tissue parts of the morbid growth. 

The soft or medullary carcinoma shows 
in comparison but little connective tissue, 
and its fibres are delicate and attenuated ; 
the cells are of the largest size produced 
in these growths, and the fluid is abund- 
ant. At the periphery of the growth, and 
likewise in its interspaces, we find usually 
very numerous small corpuscular ele- 
ments. The trabecular exhibit numer- 
ous and large-sized connective-tissue nu- 
clei, and often spindle-shaped cells. Oc- 
casionally growths possessing all these 
characteristics of the cells and stroma are 
met with of great density, equalling that 
of the scirrhus, but which, from the his- 
tological appearances and clinical phe- 
nomena, must be described as belonging 
to the medullary variety. Recently I 
met with such an instance ; the speci- 
men was quite as firm as a cartilaginous 
tumor, and was supposed to be of this na- 
ture. The great density was due to two 
causes, viz., the absence of juice, and the 
very close packing of the cells in the alve- 
olar spaces ; two causes which go together 
and seem to be productive of each other. 
The cells, however, were of the very lar- 
gest size. 

Judged from the standpoint of physio- 
logical patholog3 r , it is difficult to clearly 
perceive any essential distinction in the 
nature of these two varieties, which can- 
not be accounted for by the rate of growth 
and the activity of the cell-deposit and 
multiplication. The two varieties are 
found to interchange their characteristics ; 
the large-celled (medullary) variety may 
be a firm growth, and vice versa. The 
firm growth, after extirpation, frequently 
returns as a soft tumor, and with suc- 
cessive excisions and reproductions it be- 
comes softer ; the metastatic formations 
from a primary scirrhus may present the 
typical medullary characters. It is not 
just to argue that a tumor which for a 
long time has been hard and subsequently 
becomes soft, and which presents, on ex- 
amination after removal, the characters 
of a medullary growth, is an instance of 
the transformation of one variety into 
the other, because we have no conclusive 
proof of its nature from a microscopic ex- 
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animation ; but certainly clinical evi- 
dences favor a belief in its frequent oc- 
currence. Therefore, it cannot be held 
that there is any essential difference in 
these two varieties ; the two names, how- 
ever, are often a convenience. 

The firmness of the stroma of the car- 
cinomatous growth is clue to the reactive 
changes in the connective tissue ; in the 
presence of the morbidly growing epithe- 
lioid cells this tissue takes on what may 
be regarded as a slow interstitial inflam- 
mation. In some instances this tissue de- 
velops numerous fibres with a strong ten- 
dency to retraction ; in others the connec- 
tive-tissue hyperplasia is of a much less 
degree, and its retraction is largely over- 
come by the abundant fluid and the cellular 
elements. This occurrence is paralleled in 
many instances by the behavior of fibrous 
and connective tissues of not dissimilar 
character, but under other circumstances. 

The atrophic condition which sometimes 
supervenes, especially to be seen in 
growths of this character in the female 
breast, is due to an exaggerated develop- 
ment of the interstitial fibrous tissue 
(stroma). It should be mentioned, how- 
ever, that this process of so-called cicatri- 
zation of carcinoma is regarded by many 
as a primary fatty degeneration of the 
epithelioid cells of the neoplasm and the 
consequent falling in or eollapse of the 
alveoli. Although these cells are typified 
by a vitiated vitality, and therefore prone 
to decay, complete fatty degeneration, 
and the cessation of the new development, 
is so unlike the action of the vast major- 
ity of these tumors that it is difficult to 
believe that the initial step of the atrophic 
process is in the epithelioid cell ; besides, 
this supposition does not account for the 
great proportional inerease of the fibrous 
stroma. 

A subdivision of the soft careinoma is 
the telangiectatic, called also fungus hse- 
matodes. Blood cysts, as well as other 
cysts, are not an infrequent occurrence in 
the medullary growths, due to interstitial 
hemorrhages or softening, but in addi- 
tion to this comparatively common occur- 
rence, there exists a rare variety in which 
from the beginning of the new growth an 
unusual preponderance of vascular new 
formation takes place by the side of the 
epithelioid formation. The common seat 
of such a growth is in the highly vaseular 
secreting glands, for example, the testicle 
or ovary, although the liver, more highly 
vascular than any, is not liable to be thus 
affected. 

Melanosis occurs in the encephaloid or 
soft growths, just as in the sarcomata,, 
more frequently than in the harder forms. 
A sarcomatous carcinoma is also de- 
scribed ; it is sometimes called a sarcoma 
careinomatodes. The softer the growth, 



the greater the degree of malignancy, and 
therewith also the greater the frequency 
of metastatic formation ; the softness and 
fluidity certainly contribute a large share 
to the freedom of movement of the cell 
elements, and to the greater likelihood of 
these bodies being taken up and trans- 
ported by the lymph and blood-currents. 

Of the metamorphosis of these growths, 
the colloid is the only one that requires 
to be spoken of ; so far as atropine scirrhus 
can be considered a metamorphosis, it has 
been already alluded to in the process lead- 
ing to this change ; the cystic formations, 
when they are not produced by local 
softening and subsequent fluidity, are due 
to the obstruction of the duets by the 
periacinous morbid growth and the re- 
tention of the contents of the acini, to- 
gether with the mucoid or other degenera- 
tions of their epithelia, and are therefore 
retention cysts. In colloid degenerations, 
spoken of by many as a separate variety, 
the question arises whieh of the compo- 
nent tissues undergo change, or contribute 
the colloid material. At the first glance 
it would seem to be the blood current 
pouring out the gluey substance into the 
alveoli, but for physical reasons this view 
cannot be maintained. It is a question 
of tissue change ; but is it a degeneration 
or a growth ? Certainly some appearances 
lead us to conclude that the cells are 
transformed into this material by actual 
degeneration, while other appearances 
point to a failure of the new material 
which otherwise would form new cells to 
develop, and that this substance is, im- 
mediately on its entrance into the alveo- 
lar spaces, transmuted into a colloid sub- 
stance ; whereby we are reminded of 
growth and production of a new substance. 

The second division of careinomata, the 
epithelial growths, are subdivided very 
variously by authors ; some dividing them, 
in correspondence with the two kinds of 
epithelium, into the squamous or pave- 
ment, and the cylindrical, with sub-species 
of the pavement, sueh as the lobulated, 
those with cell-ncsts, and the tubulated ; 
others speak of them according to the 
form of the neoplasm, as flat, or infiltrated, 
or ulcerated ; and others regard all forms 
as similar, and elass them all as epithe- 
liomata, at the same time making another 
class for growths whieh resemble them in 
many features but which are less malig- 
nant, viz., cancroids. Certainly many of 
these divisions into species can have but 
little value, either in their surgical aspect 
or for convenience of histological study ; 
the two varieties formed in aeeordance 
with the two principal kinds of normal epi- 
thelium present the advantage of indicat- 
ing the origin and seat of the new growth, 
but in other respects no two epitheliomata 
are thoroughly identical, unless by chanee 
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they grow from identical points of the 
integumentary or mucous surfaces, and 
even this fact does not insure a similarity 
of growth in every instanee. 

In eoming to a definite understanding 
of what is the essential character of an 
epithelioma, we at once meet with the 
same questions as in glandular careino- 
mata. We no longer hold the peculiarity 
of the cell or the existence of a stroma as 
determinative features of the growth ; 
neither a nest nor a pearly globule is an 
essential part of the structure. Here, 
likewise, much more than in glandular 
carcinomata, do we. have difficulty in ae- 
cui'ately separating the hypertrophies 
from the morbid growths ; in glandular 
carcinomata it has been pointed out that 
there are transition forms, with many 
intermediate steps between a simple glan- 
dular hypertrophy and glandular carci- 
noma. The adenomata represent the 
tumors which do not belong to either one 
of these forms. But yet, although less 
apparent, there is a gradation series be- 
tween hyperplasia of the epidermis and 
its papilla and a true epithelioma, and 
what we are especially concerned about 
is the determination of the point where 
and when the boundary line is passed. I 
cannot find that investigators have arrived 
at any definite conclusion on this point ; 
that there is a definite demarcation be- 
tween the hyperplastic and carcinoma- 
tous epithelial formation, is believed to be 
certain ; it cannot be that the distinction 
rests on the quantitative elevation or de-- 
pression from a certain plane. It cannot 
be that the difference between a papil- 
loma or warty growth ,and an epithelioma 
rests alone on the fact that in the former 
the connective-tissue papillae prolong 
themselves above the normal level, while 
in the latter the epithelial structures 
plunge down into the connective tissue. 
I prefer to seek some more essential char- 
acteristic, and I think it can be found in 
a similar distinction to that pointed out 
in the glandular carcinomata. In my 
own studies of this subject, I have found 
that in its earliest formation the epithe- 
lial tumor consists in a development of 
epithelial cells, separated completely from 
the epithelium covering the papilhe, and 
taking place in the connective tissue, and 
I believe it is from this condition that the 
epithelioma derives its characteristics. 
The place of development is, therefore, 
the essential distinction between an epi- 
thelioma and all those forms of epithelial 
change which are correlated to it. In 
the later stages, all those changes in the 
papillae and epithelium, which result in 
their striking deviation from their normal 
level, very constantly take place, and con- 
tribute largely to the mass of the tumor, as 
well as to the successive alterations which 



find place in it. That many growths 
which do not develop in this manner have 
been classed as epitheliomata, and have 
confused our conceptions of its nature and 
malignancy, is unquestionably true. That 
many growths commencing as epithelial 
prolongations into the connective tissue, 
and subsequently exhibiting a develop- 
ment of epithelioid cells, disconnected and 
situated in the subjacent connective tissue, 
with a corresponding addition or acces- 
sion to their malignant nature, I believe 
to be true. The malignancy and carcino- 
matous character is due, as in glandular 
carcinomata, to the growth of epithelioid 
cells away from their normal position. 

In contradistinction to this view, it is 
usually held that the new growth of epi- 
thelial tissue takes place by division and 
multiplication of the cells of deeper layers 
of this tissue, which causes a prolongation 
into the eonneetive-tissue substance, or as 
others hold, by mere apposition to the 
deeper parts of the epithelium and by 
transformation of the lymphatic endothe- 
lia. These two opinions are respectively 
those which find place in regard to the 
development of glandular carcinomata. 
Whilst unquestionably appearances indi- 
cating the occurrence of this mode of 
growth are to be seen in epitheliomata, and 
in the later stages it does without doubt 
take place, } r et I believe that the initial step 
which I have here indicated as forming 
the essential feature of all varieties of car- 
einomata has been overlooked or has been 
disregarded, and its significance misinter- 
preted. All the other structural peculiari- 
ties of epitheliomata — their stroma, their 
surrounding small-cell infiltration, and 
the destruction and transformation of the 
adjacent organs — have a similar meaning 
here as in the glandular carcinomata, 
which has already been pointed out. 
The concentric stratification or nesting of 
the cells, and the production of pearly 
globules, are striking peculiarities of the 
epitheliomatous growth, and show that, 
in spite of the morbid impress which the 
cells of the growth acquire, they still re- 
tain their affinity to the mother-tissue in 
connection with which they grow, and 
from which they derive their origin.] 

On the mode of death in cancer. — The 
fatal issue of this disease is sometimes 
directly and sometimes ouly indirectly 
brought about by it. In a few instances, 
death is said to have been occasioned by 
a cancerous cachexia independent of the 
amount of the morbid material found in 
the body. Such cases await explanation, 
which will probably come through the 
implication of the ganglionic system in 
the disease, and a general incompetence 
of other organs than those involved in the 
cancer to "maintain life. An exclusive 
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taint of the blood in them is mere suppo- 
sition. As the solid organs waste, the 
blood becomes scanty, but it contains no 
appreciable element of caueer. Such pa- 
tients are distinguished by a feeble yield- 
ing to death. "Those, on the contrary, 
who possess a vigorous nervous system, 
and efficient vegetative organs, endure 
much cancerous, as they do other disease. 
In them cancer reproduces itself in great 
abundance, either externally or internally, 
and the cause and manner of death are 
usually sufficiently manifest. The disease 
makes increasingly rapid local progress 
until the powers of the system are worn 
out. The body becomes emaciated while 
the cancer grows, and by hemorrhage, 
exuberant growth, and discharge, pain, 
sleeplessness, and inability to assimilate 
food, is more and more reduced. Last of 
all, as the strength finally sinks, the can- 
cer itself may be in great part absorbed, 
and contribute its substance to prolong 
the weary life. A marked sallowness is 
then added to the previous paleness of the 
countenance, and, fainting or more slowly 
overcome, the patient dies. 

Cancer-patients are always much re- 
duced in strength by any sloughing in the 
primary or the glandular tumor ; and if it 
be at all extensive, they may not recover 
from it. Death from this cause, however, 
is rare. 

The modes of death not directly issuing 
from the cancer vary much. Erysipelas 
and pysemia rarely happen, and are yet 
more rarely fatal ; but many die of pneu- 
monia, pleurisy, or great effusions into the 
serous cavities. There is no canal in the 
body which may not be obstructed or con- 
stricted by cancer ; and, if essential to 
life, the closure of it may be fatal. The 
alimentary canal thus obstructed in its 
lower part, or the urethra by vaginal can- 
cer, may respectively be greatly relieved 
by colotomy and by puncture of the blad- 
der. An obstruction in the higher parts 
of the intestines is necessarily fatal, being 
incapable of relief by surgical means; thus, 
the duodenum has been fatally compressed 
between enlarged cancerous glands. Some 
patients die of jaundice, from the obstruc- 
tion of the ductus communis choledochus; 
and some from starvation, in whom can- 
cer of the tongue, pharynx, or oesophagus 
prevents swallowing, and nourishment 
cannot be conveyed into the system in 
sufficient quantity by enemata, or by a 
successful operation of gastrotomy. 

Cancer is also fatal by laying open, as 
well as by obstructing, the canals of the 
body. The oesophagus thus sometimes 
communicates with the trachea, and when 
the patient dies with exhaustion and pneu- 
monia, portions of food are found in the 
air-passages of a lung. I have known the 
jejunum to adhere to a cancerous vagina, 



and, being opened by ulceration, to dis- 
charge its liquid contents incessantly into 
that canal by an incurable and exhaustive 
diarrhoea. The ulceration of uterine can- 
cer into the bladder or rectum entails con- 
sequences which musthasten the fatal issue 
of the disease. Arteries may be closed, 
by advancing carcinomatous growths, and 
limbs mortify in consequence ; they may 
also be ulcerated by the disease, and the 
patient die of violent hemorrhage. Vari- 
ous mortal changes may take place in 
organs whose nerves are involved in a 
cancer distant from the organ itself. 
Cancer of the nervous centres is generally 
fatal in the same manner. Death may 
arrive by the pleura, the air-passages, by 
any important organ of the body indeed, 
if involved in this disease. And, finally, 
the cancer itself may disappear, but only 
as it is supplanted by an equally fatal 
growth of tubercle or cancer in some in- 
ternal organ of the body. 

Nature of cancer. — The majority of can- 
cer-patients having been remarkably 
healthy persons, up to the time of the ap- 
pearance of the primary tumor, the out- 
break of a disease so vigorous and de- 
structive, in the course of a very healthy 
life, might suggest that it had been intro- 
duced from without the body. And in its 
great power of multiplication cancer does 
correspond with acknowledged poisons. 
Smallpox, cowpox, and other infectious 
and contagious diseases, are capable of 
being conveyed by a very small, even by 
an inappreciable, amount of poisonous 
material ; but, when communicated, that 
material may be multiplied in the infected 
person a millionfold. But the surmise 
that cancer is thus interjected is not sup- 
ported by other known facts. As such, 
cancer is not communicable. It may, in- 
deed, be transferred from one part to an- 
other of the same patient. It may, for 
instance, be implanted across a serous or 
other cavity, from a diseased to a previ- 
ously healthy surface. But amongst the 
myriads of occasions on which the disease 
might, if communicable, pass from person 
to person, no probable transfer of cancer 
has been observed. Nurses do not be- 
come inoculated with it : cancer of the 
penis is not common enough to have been 
received in coition : surgeons have been 
extirpating cancers from the time of Hip- 
pocrates, but there is no instance of the 
disease being communicated to an opera- 
tor. The experiment of introducing fresh 
cancer into the tissues of the lower ani- 
mals, lately repeated with much precision 
by Dr. J. Burdon Sanderson, has been 
followed by the dissemination of nodular 
growths of lymphoid corpuscles in many 
organs ; but these were not distinguish- 
able from those produced by the injection 
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of other matters than cancer, and the 
implanted cancer was not in any case 
adopted by the tissues, so as to share 
their circulatory system, without which it 
could not disperse its elements. This is, 
further, a mode of conveyance against 
which it is needless to argue in human 
beings. Moreover, the notion of the ori- 
gin of cancer in an accidental poison is 
inconsistent with the facts relating to its 
repeated occurrence in some families, and 
with the exemption of others from the 
disease. 

Cancer is no more derived from with- 
out as a parasite than as a poison. Its 
minute structure is now known, and its 
independent life and multiplication can 
be otherwise explained. Cancer is no in- 
tercalated organism, like a trichina or a 
hydatid ; in, but not of, the body. Up to 
a certain point its growth is like that of 
tissue, and there are in it recognizable, 
however disordered, elements of human 
structure. The blood nourishes it ; feel- 
ing and the nerves associate it with the 
brain. With other diseases, its growing 
is under conditions which cannot be par- 
asitical for the cancer alone. Thus it 
sometimes spreads superficially, like pha- 
gedena, healing where it fir^t began ; 
healing and spreading, in fact, at the 
same time. It follows a certain mode of 
dissemination, the decision of which lies 
with natural structure, not with the dis- 
ease. Or it shares with tumors, which are 
reputed as innocent, a textural relation 
to the part producing it, a tendency to 
local recurrence after operation, and a 
power of reproduction in other parts, 
which must cause all to be considered of 
animalcular nature, if it be admitted of 
any. To some extent, but that a variable 
one, its vigor of life is subordinate to cer- 
tain local and general influences ; to the 
vascularity of its site, to the youth or age 
of the patient, to pregnancy and lactation, 
to the coexistent health or disease of the 
patient. 

That cancer is a t growth, of the body, 
though a perverted' and morbid one, is 
borne out by the analogy of other tumors, 
and is certain when its minute structure 
is demonstrated. In every growing can- 
cer there are elements, under the micro- 
scope, answering to those which occur in 
other parts, and still more at earlier 
periods of the life, of the body. Many of 
the cells are indistinguishable from those 
of the liver ; and so similar are those of 
one form of cancer to natural epithelial 
cells, that the likeness has suggested its 
name. Nuclei and nucleoli are not ex- 
clusively cancerous, nor are the fibres, 
granules, and corpuscles, the pigment, 
bone, and oil-globules, the bony growths 
and scars ; all are sufficiently like natural 
structures of the body to show therein 



the proof of a like origin. Moreover, 
continuity of substance, though not an 
absolute proof of the identification of a 
cancerous tumor with the organ in which 
it lies, is proof, so far as our present 
knowledge reaches. For parasites are 
never continuous with natural tissues, 
however closely wedged in amongst them, 
and even the placenta is separable from 
the uterus. 

Origin of cancer. — As this disease is ob- 
served habitually to originate in one place, 
and to spread in it and from it with some 
order, a distinction is recognized between 
the first tumor and those which succeed 
it, the first being commonly spoken of as 
the primary, the latter as secondary, can- 
cer. The occurrence of double primary 
cancers is almost always only apparent. 
We know indeed nothing of cancer which 
should entitle us to assert that it may not 
originate in more places than one ; yet as 
a matter of fact, a sequence can common- 
ly be satisfactorily established. In the 
instance of scirrhus in both mammae, the 
second breast is usually affected from pre- 
vious disease on the opposite side. Can- 
cer has, on some few occasions, been 
noticed in both eyes, and the occurrence 
is not certainly explicable by the prone- 
ness of the optic nerves to early infection; 
but, an interval of months having elapsed 
between the origins of the double disease, 
the ordinary sequence was probably pre- 
served, and the secondary tumor occasi- 
oned in one of the usual ways, by the dif- 
fusion of cancer from the first. 

If regard be had to the multitude of 
tumors which are sometimes found in 
the body at the close of a case of cancer, 
and to their indiscriminate occupation of 
various textures, it appears reasonable to 
seek some single source for them all. Such 
a source appears in the blood, which is 
the only element of the body common to 
all the diseased organs. But, with the 
vague statement that cancer is a blood 
disease, all search for the cause of it 
would be absolutely stopped. Thus to 
end the inquiry, when nothing morbid 
has been demonstrated in the blood, is 
less reasonable than to observe the order 
of these growths, and to ascribe the suc- 
cessive tumors to those which precede 
them. Because the many pustules of 
smallpox are due to the state of the 
blood, we do not ignore the previous en- 
trance of a morbid substance into it by 
inoculation or the breath. That which 
the first poison is to smallpox, the pri- 
mary tumor is to diffused cancer. It is 
the source of all the rest, and the inquiry 
for the cause of cancer becomes a search for 
the reason of its first outbreak as a tumor. 

The sequence of one tumor and a suc- 
cession of later ones are so obvious that 
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patients and even surgeons sometimes ap- 
pear anxious to assign some blow or sud- 
den injury as the cause of the primary. 
The impression that cancers do some- 
times so originate has even led to the at- 
tempt to prove that they are but transfor- 
mations of ecchymosed blood. N o reliance 
can be placed, however, upon the notion, 
or its supposed proof. It is true that in 
rare instances an injury is followed by 
rapid growth of cancer ; but the occur- 
rence is not more frequent than may be 
accounted for by the accidental concur- 
rence of the injury with an imminent or 
incipient outburst of cancer. The pa- 
tients in such cases are young, and the 
form of cancer the medullary. Such a 
mode of origin is never suggested for the 
primary cancer of internal organs, or for 
any of the multitude of secondary tu- 
mors. In the vast majority of cases the 
first tumor is known to have formed with- 
out previous injury of the part, or is 
found to have already attained an appre- 
ciable size when the accidental hurt first 
calls attention to it. The injured spot is 
that in which the cancer is apt to origi- 
nate spontaneously. The sequence of 
events afterwards is precisely the same, 
whether there be or be not in the history of 
the case the coincidence of a blow with 
the first observation of the disease. On 
the whole, it may be concluded that the 
primary disease originates by the same 
spontaneous power as that by which it 
afterwards spreads, and evokes the growth 
of the smaller tumors near it. The ear- 
liest and latest observations of cancer are 
alike in respect to its power and mode of 
growth. Tissues may be ascertained in 
an operation to have all the visible and 
tangible qualities of health, and yet can- 
cer may afterwards form in them ; there 
is, therefore, on the whole, no sufficient 
reason for the invention of a different 
mode of origin for the previous tumor. 

But while it is asserted that a single sud- 
den injury is not cause enough for a can- 
cer-growth, that disease may originate 
in a part which has long been subject to 
mechanical irritation. The proximity of 
a broken tooth to one spot on the tongue, 
the habit of carrying a clay pipe on "the 
lip, the long-continued contact of soot 
with the skin, and the retention of the 
secretions of the glandulre odoriferee be- 
neath a contracted prepuce ; these and 
similar sources of prolonged irritation 
may so alter the mode of life in a part as 
to issue in cancer. The form of the can- 
cer so originating is always the epithelial : 
and in the section on that disease, exam- 
ples are given of its attacking parts in 
which simpler morbid processes had long 
gone on. 

It is a question often asked respecting 
the mode of origin of cancer, whether a 



tumor of innocent nature can become 
cancerous. This seems equivalent to the 
inquiry whether an oak ever changes into 
an elm. The rarity of the occurrence 
shows that innocent diseases have no 
special proneness over the rest of the 
body to become malignant. They have 
even been observed to show a less prone- 
ness ; as when cancer fails to attack an 
already existing chronic mammary tumor, 
but forms a separate tumor in another 
portion of the same breast. There are 
cases in which cancer arises in an inno- 
cent growth, as when melanosis first ap- 
pears in warts and moles, and epithelioma 
in ulcers, scars, and chronic fistulse. Sir 
B. Brodie also mentions one instance in 
which he removed a fatty tumor, contain- 
ing scattered cancerous nodules. Since 
various new growths may co-exist, there 
does not seem to be any a priori reason 
why cancer might not first occur in an in- 
nocent tumor ; but not as a natural issue 
of it. Some innocent growths in degen- 
erating, may resemble cancer in appear- 
ance, and some, as the cartilaginous, 
fibrous, and colloid, may be to some ex- 
tent disseminated in the manner of can- 
cer ; but they retain their first structure 
to the end. These are the chief cases in 
which a change in the nature of a tumor 
might be supposed to have taken place. 

As the search for the cause of cancer 
sometimes ends in the vague conclusion 
that it is a blood disease, so an ultimate 
fact appears to be reached when it is 
called hereditary. It should rather be 
styled heritable than hereditary ; for, 
while its occurrence in a parent and some 
of her offspring shows a disposition to it 
in both, its more usual failure to appear 
in any of the offspring proves that the 
tendency has not descended to them, or 
that it has been averted. 

To some extent an inheritance of can- 
cer may be admitted. 

1. Some entire families are. exempt from 
the disease. It has even been stated to 
be unknown amongst some of the aborigi- 
nal races of mankind ; but such an asser- 
tion is very difficult to substantiate or to 
deny. I have often made the inquiry of 
medical men who have lived abroad, and 
have been informed either that cancer 
was unknown amongst particular races, 
or that it was far less common than in 
this country. 2. In other families it is 
known to have occurred in more than one 
individual. It was thus traced by Mr. 
Sibley, amongst the cancer-patients of the 
Middlesex Hospital, in one case of every 
nine ; by Mr. Paget 'in one of every four 
cases. 3. Particular towns and districts 
of England are more liable to it than 
others. Thus 1000 women dying in Kent 
at the age when cancer is rife include 59 
who have died of that disease, while in 
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Lancashire there will be but 30 cases 
of it in the same number and circum- 
stances. 1 

But though inheritance undoubtedly 
sometimes favors the production of can- 
cer, it does the same for other, e.g., for 
fatty tumors, and to attribute cancer as a 
rule to that influence is deceptive. Often 
perhaps women have no cancerous ten- 
dency at the time when they are bearing- 
children, and the disease in the parents 
is both caused and developed after the 
offspring have become independent of 
them. In such, and they are probably 
the majority of cases, there is no cancer 
to repeat. But the fact of inheritance, 
though the manner of it is not definable, 
is obvious enough when mother and 
daughter are so affected in the same or- 
gan, or when, though in different organs, 
it is by its frequency prominent among 
the diseases of a family. From the ex- 
perience of Mr. Paget 2 it appears that the 
caneer of parent and offspring prevails 
most in different organs ; my own obser- 
vations, 3 upon fewer cases than his, lead 
to the opposite result. I have found the 
cancer of related persons to occur in cor- 
responding organs. Particular instances 
are so striking as to show that probably 
both views are correct, and that the ap- 
parent discrepancy lies in the error of re- 
garding all cancers as alike in origin. On 
the one hand is the Middlesex Hospital 
case of a mother and five of her daugh- 
ters, all having cancer of the left breast : 
on the other hand is the unfortunate 
family mentioned by Broca, 4 in five gene- 
rations of which sixteen persons, out of 
twenty-six who lived beyond the age of 
thirty, died of various cancers. In ten 
of the sixteen the cancer was in the 
breast. 

There is no one cause for all cancers. 
Their origin is to be sought in influences 
acting severally upon each organ, and 
perhaps upon a single part or texture of 
the organ in which the primary growth 
occurs. To some extent also there ap- 
pears to be a near alliance in cause be- 
tween the innocent and the malignant tu- 
mors of the same organ. A power in the 
body being allowed, by which overgrowth 
can take place, then the inducement to 
that growth may be as various as the 
organs or tissues which grow. After nor- 
mal pregnancy, for instance (not to men- 
tion growths in other parts depending on 

1 The Antecedents of Cancer, 1865, pp. 
40-49. 

2 "The Inheritance of Cancer," etc. By W. 
Morrant Baker. St. Bartholomew's Hospital 
Reports, 1866, vol. ii., Article XIV. 

3 The Antecedents of Cancer, by Charles 
H. Moore, 1865, p. 15. 

* Traite des Tumeurs, 1866, p. 151. 
vol. i.— 20 



that state), the mammas normally enlarge 
and secrete milk. But milk will fiow 
upon a mental emotion, communicated 
through nerves, and upon a direct stimu- 
lation of the nipples it may be furnished 
by a virgin, or even by a man. Equally 
various may be the excitation of morbid 
growth. To refer still to the breast : 
some tumors arise during a morbid ute- 
rine reflection, some amidst the depression 
of nervous control which characterizes 
the subsidence of the sexual functions, 
and some from a purely local fault of tex- 
ture, whether recent or itself a result of 
prior disease. And the tumor thus evoked 
may in each case be cancer. The causes 
of a new growth therefore may be local 
or even distal, and the resulting disease 
be perhaps less determined by the cause 
than by the texture on which the stimu- 
lation acts. Certainly many cancers of 
the breast arise during prolonged leu- 
corrhoea, or uterine irritation, or in those 
having fibrous tumors of the uterus ; some 
in an organ which had long since suppu- 
rated ; and some during the nervous de- 
pression of grief or of waning function of 
the organ. That which there is ground 
to believe of the causes of mammary can- 
cer may be true of other organs also, and 
especially in the instance of long-con- 
tinued disease of a mucous membrane, 
or of an irritation such as soot. As, how- 
ever, changes of growth and of function 
are less remarked in other systems than 
they are in the generative organs of the 
female, so is the occasion of the outbreak 
of cancer rarer and less distinct. 

Dissemination of cancer. — Some cancers 
never spread be} r ond the part in which 
they first grow ; and there is every gra- 
dation and much variety in the dissemina- 
tion of others in the body. As a general 
ride, the diffusion of those cancers is the 
rarer, which either have by their position, 
or by early ulceration acquire, a free out- 
let for their pervading liquids ; whilst the 
cancers which are pent within organs ap- 
pear to shed their growing blastema into 
adjoining healthy tissues, and to set up 
in them, and furnish means to the circu- 
lation for, new and similar growths. The 
cancer at the orifice of the womb, which, 
exciting much uterine contraction, dis- 
charges copiously, and the soft tumor 
which projects wholly into the bladder, is 
constantly soaked in urine, and, sponge- 
like, is often pressed by the muscular coat 
of that viscus, may be contrasted in this 
respect with the compact and deep-seated 
cancer in the breast. Secondary cancer is 
formed in seventy-nine per cent, of the 
latter cases ; of the former in not more 
than twenty-five per cent. 

But there are facts which appear incon- 
sistent with this common rule ; for there 
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are covered cancers, which remain solitary j 
to the end of life, and there are cancers 
on free surfaces which do become dissem- 
inated. The difference which has been 
stated is nevertheless very decided, and 
is probably but partly explicable by the 
mortality of uterine and vesical cancers, 
before the period of their spreading to 
other parts of the body. 

The cause of this difference in similar 
cancers is not yet known, but the dissemi- 
nation of those which do spread is almost 
always at first traceable and orderly. 
"When the separate tumors have become 
numerous, the progress of the dispersion 
is usually too intricate to be followed. 
The order appears to be determined partly 
by proximity and partly by the channels 
of the circulation. Secondary cancer 
shows none of the preference which char- 
acterizes the primary growth in the selec- 
tion of its site ; it does not, for instance, 
recur in the remaining breast after extir- 
pation of a mammary scirrhus. If later 
growths thus showed the same habits as 
the first, they would thereby prove them- 
selves independent of it ; but they com- 
monly select a different site from the 
primary tumor, and run a different course. 
In fact, the position of secondary tumors 
is determined by the accident of convey- 
ance. 

The primary tumor enlarges itself in 
the continuous tissues. This explains all 
the extension of it through an organ or 
region, whether there be or be not appa- 
rently healthy tissues between the prin- 
cipal and the adjoining tumors. "When 
two organs are unnaturally adherent, the 
cancerous growth of one sometimes passes 
across the adhesion and becomes implanted 
in the other organ. Thus I have seen the 
only cancer in a lung to be a small portion 
of an out-growing cancerous gland of the 
posterior mediastinum, and the only in- 
fected absorbent in the root of that lung 
to be one of considerable size, not more 
than an inch from the implanted cancer. 

The mere apposition of an open cancer 
is enough to convey the disease to a healthy 
surface. Thus, in the vagina there may 
be seen one circumscribed cancer, equal 
in shape and size with a cancerous ulcer 
against which the healthy vagina has lain 
in contact. Cancers of 'the tongue may 
thus spread to the palate ; and Mr. Shaw 
once saw a case in which cancer had 
formed in a healthy part of the skin of 
the chest, against which a pendulous open 
mammary cancer had been suffered to lie. 

The power of thus implanting itself is 
sometimes outdone by its conveyance to 
parts with which it is not in contact. 
Fragments thus escape from the surface 
of a cancer and sink in the fluid of a se- 
rous cavity. A cancer of the liver may, 
then, have its seeds growing on the peri- 



toneum in the pelvis ; or the active pro- 
geny of a tumor of the optic nerve may 
migrate to a distant part of the arachnoid, 
and adhere to and envelop the sacral 
nerves and cauda equina. 1 Even the air- 
tubes may convey cancer, of which fact 
Dr. Moxon produced an instance at the 
Pathological Society. From an epithelial 
cancer of the neck, which opened into the 
trachea, fragments were disseminated 
throughout both lungs, and grew there 
around the terminal bronchial tubes as is 
usual when they are distributed in a cur- 
rent of blood. The glands in this case 
were scarcely diseased. 

But of all means of conveyance cancer 
travels most often and most far by the 
channels of the circulation. "When it is 
repeated in the glands of the part in four- 
teen out of seventeen cases, there can be 
no question of its reaching them by the 
absorbents ; and by some pathologists, 
cancer of the glands is not looked on as 
secondary, but as a part of the primary 
growth. Moreover, while there is no ret- 
rograde extension of cancer in the lym- 
phatic system, i. e., against the current of 
the lymph, there is a progress of the dis- 
ease from near to further glands, which 
proves a direct transmission. "When, how- 
ever, by obstruction to its course, the cur- 
rent of the lymph is reversed, most ex- 
tensive disseminations of cancer by this 
system are traceable in the new direction. 2 
The early, the frequent, and the often 
exclusive infection of the glands is one of 
the most clearly established facts in the 
dissemination of cancer, and manifests a 
decided selection of the lymphatic system, 
rather than the veins, of the tumor, for 
the spread of the disease. There are, in- 
deed, rare and remarkable instances in 
which cancer appears as a secondary de- 
posit in internal organs, while the inter- 
vening lymphatic glands connected with 
the site of the external primary disease 
remain perfectly healthy. The fact is 
noticed about once in every forty-three 
cases of fatal cancer, and is at present in- 
explicable ; it is too rare, however, to 
throw doubt on the prevailing fact that 
cancer spreads first by the lymphatics. 

When the diseased material has tra- 
versed the glands and thoracic duct, and 
reached the venous system, the next or- 
gan in which cancerous deposits might be 
looked for is the lung : and, as being the 
earliest tainted, it should exhibit the 

1 Pathological Transactions, vol. xviii., p. 
220. 

2 "An Illustration of Extensive Cancer 
traceable to dispersion from the primary tu • 
mor, as distinguished from its constitutional 
reproduction." By Charles H. Moore. St. 
Bartholomew's Hospital Reports, vol. hi., 
Art. V. 
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largest and most numerous, as well as the 
most frequent, secondary deposits. Yet 
it appears that whilst the absorbent glands 
were affected in 140 cases out of 173, the 
lungs, the next in order of the capillary 
systems, were cancerous only in twenty- 
two. 

Further on in the course of the circula- 
tion, there is the greatest irregularity in 
the distribution of the disease. The se- 
rous membranes are much more frequently 
affected with secondary cancer than the 
lungs, the spleen and kidney far less com- 
monly than the bones. But above all 
other organs rises the liver in its liability 
to secondary cancer. It is attacked in 6 
out of 17 instances taken indiscriminately, 
but in (5 out of 9 cases in which the dis- 
ease spreads at all beyond the lymphatic 
glands of the part, its liability to infec- 
tion is strikingly brought out by its con- 
trast with the lungs. It receives, like 
them, both venous and arterial blood, 
but, unlike them, is rarely fed at first 
hand by blood from a cancerous organ. 
The portal blood arrives from organs 
which are comparatively seldom cancer- 
ous ; the pulmonary blood from all the 
other organs of the body, in which the 
great majority of the primary cancers oc- 
cur, as well as from the absorbent system. 
. In advanced cases the diseased liver itself 
should, upon the hypothesis, send cancer- 
ous infection to the lungs ; yet, on the 
whole, they are thus diseased but once 
when the liver is infected thrice. It may 
be that some special affinity exposes the 
liver to the secondary disease ; for the 
kidney is attacked with consecutive can- 
cer but twice in 173 cases, and the spleen, 
though seemingly so intimate an associate 
of the liver in function, but once. 

Still it is sometimes possible to trace 
the channel by which cancer reaches the 
liver. It may come by the vena porta; 
from an infected spleen or stomach, and 
may be exclusively deposited in one lobe; 
which alone has the portal branch patent. 
It may be cancerous through filtration 
along Grlissou's capsule. The artery may 
perhaps convey cancer to it, as to any 
other part of the body. And by no means 
unfrequently it is inundated with the dis- 
ease by a retrograde current of lymph ; 
the plugged absorbents of the breast, and 
especially of the left breast, throwing 
back their morbid contents upon the liver, 
as well as on the abdominal and medias- 
tinal lymphatics. Whenever cancer is 
thus distributed in the liver with a stream 
of blood or lymph, it becomes a most ex- 
tensive disease. One half or the whole of 
the organ is studded throughout with small 
nodules, or destroyed in great patches by 
masses of cancer. A. solitary tumor is 
rare ; the organ seems mostly affected as 
a whole : for the tumors often grow so 



thickly in it as to be nowhere an inch 
apart. Only in the skin is this profusion 
of separate cancerous tumors equalled. 

Clearly as the distribution of cancer in 
the body -can usually be traced, there are 
a few cases in which a link connecting its 
distant tumors is wanting, and in which 
it is necessary to await further evidence 
which may reconcile such cases with those 
in which the mechanical transmission of 
the. disease is obvious. A small interme- 
diate deposit may easily be overlooked, 
although it be the source from which a 
large secondary growth is derived ; and in 
this may hereafter be found the explana- 
tion of such cases, without resorting to the 
theory of a separate constitutional origin 
of each of many tumors. At the same 
time it may be allowed, that, as there are 
independent systems of organs in the body,, 
all liable to cancer as well as concurrently 
to innocent tumors, it is possible that pri- 
mary cancers, no less than such tumors, 
may arise independently in more than one 
of them. Thus it is quite consistent with 
the origin of cancer from local causes that 
it should arise severally in the tongue and 
in the skin of the leg ; but in making such 
an allowance the errors are to be avoided 
of ignoring the distinct causes of primary 
and secondary cancers, and of ascribing 
them indiscriminately, any more than the 
concurrent simpler tumors, to an occult 
and unreal source in the constitution. 

On the affinities of cancer, and its limita- 
tion or control by external agencies or other 
diseases. — The origin and progress of this 
disease are apparently independent of the 
functions of the body, and it is subject to 
irregularities of its own, and even com- 
plete intermission of growth. 

Speaking generally, we may say that the 
cancer of the aged is chronic, and that of 
the young is vigorous and i*apid in its 
growth. Yet this is not universally true ; 
and if it were, the rule could not thence 
be drawn that the vigor of the disease is 
measurable by that of the system in which 
it occurs. Its victims at every age are 
indeed mostly persons whose previous 
health has been remarkably good ; but the 
vigor of its growth, as measured by the 
number and size of the deposits, generally 
increases instead of diminishing with the 
exhaustion of the patient. Improvement 
of the health does not feed, but starves, 
the disease ; the reverse of what would 
happen if cancer were directly dependent 
for its vigor upon that of the system. 

The results of statistical inquiry into 
the ages of cancer-patients confirm the 
conclusion which has just been stated. It 
appears that, with one exception, cancer 
bears a greater relative proportion to the 
number of persons living in the commu- 
nity as age advances. That exception is 
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the period in which the generative func- 
tions cease. The decline of activity in the 
female sexual organs is marked by a pre- 
valence of cancer in them, far exceeding 
that observed at earlier or later periods of 
life. On the whole, therefore, it may be 
stated that vigor of life excludes cancer, 
the cessation of activity favors its occur- 
rence. 

The same remark is to some extent ap- 
plicable to the life of the affected organ, as 
to that of the system in which cancer 
originates. The 'disease does not spring 
out of the vigor of the part. Cancer does 
not choose, or grow most in, the organ 
which is the best supplied with blood ; 
the bones are at least as prone to cancer 
as the brain. And if vigor of life be mea- 
sured by the elementary changes and 
activity of an organ, the stomach should 
be far more often cancerous than the 
skin •, and pregnancy and lactation should 
be the occasions for cancer-growth in the 
breast and uterus. As a general rule, 
the disease does not originate in those 
organs during the active performance of 
their functions. Dr. West ascertained 
that in 8 out of 109 women the first symp- 
toms of uterine cancer appeared imme- 
diately after parturition. 1 This fact has 
the same import as the observation, that 
the womb is most liable to cancer in the 
decade of life during which its function is 
ceasing, viz., from forty to fifty. Activity 
precludes cancer ; subsidence of function 
favors it. The facts observed in the breast 
are not inconsistent with this conclusion, 
though they do not so plainly demonstrate 
it. There is the same excess in the liability 
to cancer of the breast from forty to fifty 
3'ears of age, as is the case with the uterus, 
but it is not so manifest as in the uterus, 
that cancer makes its appearance in the 
former organ just at the time when its 
temporary function is subsiding. The 
breast does not become cancerous so espe- 
cially on the cessation of suckling, as does 
the uterus at the end of pregnane}'. Dur- 
ing its functional activity, the mamma is 
very rarely affected. I have once met 
with a case in which, during pregnancy, 
a scirrhous tumor was first observed in the 
breast ; and Mr. Paget mentions one in- 
stance of scirrhus being first noticed in 
the mamma during suckling : this patient 
was dead seven months afterwards. 

When pregnancy or lactation super- 
venes upon cancer already existing in the 
appropriate organs, the effects are not 
uniform. In the breast the cancer may 
be so placed as to interfere with lactation, 
as when it involves the nipple and stops 
the outflow of the milk ; or it may, if the 
breast have been removed, return at the 
time of suckling, and increase together 

1 Diseases of Women, part i., p. 363. 



with a copious and widel}'-spread milk- 
like secretion from the wiiole mammaiy 
region. Thus the local activity and the 
increase of the vascularity are sometimes 
accompanied by a rapid extension of the 
malignant disease. At other times the 
tumor appears unaltered by the local 
changes. The increase of cancer in the 
uterus during pregnancy is usually far 
from commensurate with the growth of 
the womb itself, and its rate does not 
much, if at all, exceed that of a similar 
cancer in an unimpregnated uterus. The 
breast is not uniformly affected by uterine 
gestation. Mammary scirrhus sometimes 
grows slowly, or not at all, throughout 
the period of pregnancy ; in other cases, 
rapid extension of the tumor appears to 
be occasioned by the accident of preg- 
nancy, and by the subsequent increase of 
the vascularit} r of the breast. There is 
thus some difference in the liability of the 
breast and the uterus to this disease. 
Cancer of the breast has its course and 
its interruptions independently of the nor- 
mal activity of the reproductive organs ; 
cancer in the uterus appears to be kept 
oft' by pregnane}'. 

The relation of cancer to foregone activ- 
ity of the uterus is strikingly shown in. 
the results of Mr. Sibley's statistical in- 
vestigations already alluded to, and it 
accords with the conclusion stated with 
regard to the predisposing conditions of 
the disease. Neither virginity, barren- 
ness, nor moderate fecundity favors the 
occurrence of cancer in that organ ; the 
disease is most frequent in the most pro- 
lific. The average number of children b}' 
each marriage being taken as four, the 
families of women afterwards attacked by 
cancer of the uterus are found to be con- 
siderably in excess of that average, being 
5.2. Similar fecundity happens in phthis- 
ical mothers. 

Little as cancer is influenced by the 
natural actions, it is almost as indepen- 
dent of most of the diseases of the body. 
The existence of Bright's disease of the 
kidney does not prevent the occurrence 
or alter the course of cancer ; does not 
even prevent the withering and complete 
cicatrizing of the primary disease. Opi- 
um-eating is no safeguard against it, no 
means of altering its progress. I removed 
the breast of a lady of forty-six, in which 
a firm cancer had formed and rapidly 
grown, although she was in the habit of 
taking never less than nine grains of opi- 
um daily. Cancer may eo-exist with 
gout, with diabetes, with extensive skin- 
disease, with syphilis, caries of the spine, 
or fatty or hob-nailed liver. Exanthema- 
tous fevers are almost unknown in our 
cancer-wards. The effect of erysipelas 
upon some cancers is very remarkable. 
Every trace of the disease may be removed 
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as erysipelas sweeps over a cancerous ul- 
cer, and perfectly healthy granulation and 
cicatrization supervene, but in a few days 
or weeks, at most, the original character 
of the ulcer reappears. Precisely the same 
event happens from hospital gangrene. 
An ulcerated cancer thus attacked seemed 
to melt away in soft pulpy shreds, and 
with a most fetid discharge. Soft and 
apparently healthy tissues remained, and 
partial cicatrization took place. First at 
one edge, however, and in a month after- 
wards over the whole sore, the character 
of cancer reappeared. Certain diseases 
seem to be very rarely associated with 
cancer, if not to preclude it. Wherever 
in a family apoplexy and heart-disease 
are usual causes of death, cancer is absent 
or rare. Mr. Sibley remarks the rarity of 
organic affections of the heart amongst 
the numerous cancer-patients whom he 
examined after death in the Middlesex 
Hospital. Tubercle appears to be incom- 
patible with cancer, for albeit traces of old 
tuberculous disease are remarkably com- 
mon in the bodies of persons dying of can- 
cer, and in 34 per cent, of them phthisis 
exists in the family ; the two diseases are 
never found in active growth together in 
the same person. Such cases have been 
described, but they will not bear micro- 
scopic examination ; the apparent tuber- 
cle is really cancer. When active tubercle 
does exist in the body of a cancer-patient, 
it has, as it were, supplanted the latter 
disease, which may wither, and even cica- 
trize, as the patient is rapidly dying of 
phthisis. Perhaps the most common con- 
current affection with cancer is some form 
of innocent tumor, as warts and small 
nrevi, and fibrous tumors of the uterus in 
cases of mammary scirrhus. In this con- 
currence, and in resemblance both of 
cause and progress, the most obvious alli- 
ance of cancer is with tumors. 

Treatment of cancer. — From the forego- 
ing account the writer concludes that it is 
an error to regard cancer as either consti- 
tutional in origin, or as subject to consti- 
tutional rule. Having seen occasion, in 
his own experience of the disease, to al- 
ter opinions expressed in the former edi- 
tion of this essay, he published them, so 
far as they were formed at that time, in 
The Antecedents of Cancer. The addi- 
tional facts and arguments in the present 
essay appear confirmatory of the views 
last formed, with which, moreover, the 
results of the Transactions of the Patho- 
logical Society of London appear to coin- 
cide. The question involved is not mere 
theory, it seriously affects practice, and 
leads to most opposite advice being given 
by different surgeons. On the one side 
are those who extirpate cancer at the ear- 
liest possible moment, lest the local disease 



should spread into a general one ; and on 
the other side are some whose counsel is 
against all operation ; and others, who 
deliberately remove, for example, but half 
of abreast affected with cancer, desiring 
that the disease may return. This lasS 
astounding practice is the logical result of 
the notion that cancer is primarily in the 
blood, and it proceeds upon the vicious 
hope that, by leaving a part of an organ 
which has shown itself prone to the dis- 
ease, the material conjectured to be still 
circulating may continue to be attracted 
to an external organ. 

The subject of the treatment of cancers 
involves the consideration of the man- 
agement of the general health ; the reme- 
dies suitable for the various states of the 
external disease ; and the special ques- 
tion as to the propriety of extirpating the 
primary tumor, with the modes of ac- 
complishing it. 

General treatment of cancer.- — No remedy 
is at present known to have a specific 
power of eradicating cancer, of neutral- 
izing its taint, or of altering the nature of 
its growth. Scarcely more, in our present 
ignorance of the causes from which it 
springs, are we in a position to rely with 
confidence on any means for obviating its 
outbreak. When an exciting cause is 
recognized, it should of course be removed, 
and I have found tumors in a mamma 
suspected to be cancerous, to disappear 
on the relief of long-continued uterine 
ailment — a fact which suggested attention 
to such symptoms, by wa} r of precaution 
against mammary disease. 

Prom the study of the influences which 
appear to control established cancer, it is 
evident that the greatest benefit at pre- 
sent obtainable from medical treatment 
is that which is likely to arise from im- 
proving the general health. As that 
fails, the disease advances : with its im- 
provement the cancer-growth is stayed. 
And the result of such treatment is some- 
times so striking, that, in combination 
with suitable measures for the local man- 
agement of the tumor, a considerable 
amelioration of the patient's condition 
and a prolongation of life may not rarely 
be looked for. Those methods of treat- 
ment which exhaust the bodily strength 
must accordingly be abandoned; the mind 
should be relieved as much as possible 
from sources of anxiety, and should be 
calmed and encouraged ; nutritive food 
with suitable stimulants should be ad- 
ministered, and such medicinal remedies 
prescribed as appear best suited to exalt the 
constitutional powers. Arsenic with some 
practitioners, iodine with others, the veg- 
etable tonics and bitters, alkalies and opi- 
ates, with others, find favor according as 
they effect this purpose of improving the 
general health of the patient. Iu com- 
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mon with many other surgeons, both of 
the present and the last century, I have 
found advautage to be derived from the 
use of iron ; but it is more particularly 
when united with chlorine that it has ap- 
peared to me to be beneticial in cancer. 
This observation has led me to employ 
more commonly than any other remedies 
both iron, morphia, zinc, and potash in 
this combination. That chlorine is in- 
variably useful I neither could nor need 
assert, since the conditions which make 
up general health vary too much in 
different persons to be all subject to one 
remedy ; and it is not my wish to claim 
for chlorine, any more than for iron or 
other medicines, a specific control over 
cancer. It has, however, occurred to me 
not unfrequently to inquire whether the 
marked preference which secondary can- 
cer exhibits for the liver, and the decided 
action of chlorine upon that organ, may 
not concur in some measure to explain 
the benefit derived from the employment 
of small quantities of that remedy in 
cancer. 

The diet of cancer patients should be 
ample and nutritious. Whether nourish- 
ment should be supplied in the form of 
milk-diet, should include animal food, or 
be exclusively composed of vegetables, are 
questions settled by the failure of all to 
cure an existing cancer. Those surgeons 
who have prescribed only vegetables or a 
milk-diet, have spoken highly of the ef- 
fects in retarding the return of the dis- 
ease after operation ; but it must be ob- 
served that an extensive trial is necessary 
to establish any statement as a fact in re- 
spect to a disease so variable in its natural 
course, and that there is no evidence in 
the nature of cancer, or in the result of 
many prolonged cases in which the diet 
was not so restricted, to show that animal 
food is prejudicial. The plan of nearly 
starving a cancer patient, with a view of 
delaying the return of his disease, has been 
just as liighry spoken of. I have not tried 
this plan, or seen it tried, and am disposed 
to think that a disease possessing so great 
and exhaustive a power of growth with a 
feeble vital stability, rather necessitates 
an ample supply of nourishment for the 
subject of it. 

Local treatment of cancer. — Considerable 
skill is required in adapting the local ap- 
plications to the varying conditions of the 
disease. In its occult stage it should be 
supported, not compressed, should be 
shielded from changes of temperature, 
and carefully guarded from injury. "When 
not thus cared for, it is apt to be attacked 
with unusual pain, which indeed often 
follows the necessary manipulations of 
the surgeon in examining a cancerous tu- 
mor. A layer of cotton wool, fastened on 
with a kerchief or bandage, best fulfils all 



these indications : the further directions 
of the surgeon as to securing rest for the 
tumor vary with the organ or neighbor- 
hood in which it is situated. Of medi- 
cated applications those should be avoided 
which excoriate the surface, and those 
which contain mercury ; but the various 
other discutients may be used, and may, 
if desired, be combined with sedatives. 
Iodine, opium, and especially lead, appear 
to be the most effective in reducing the 
adventitious swelling and retarding the 
growth of the tumor. Equal parts of the 
iodide of lead and opium, with an as- 
tringent of iron, suspended in glycerine 
paste, form a convenient ointment. It 
should be laid daily on the swelling, and 
left there in order to soak into and con- 
tinually moisten the surface. A leathern 
or amadou plaster will be found a very 
comfortable application, as it may be re- 
tained on the part for weeks at a time, 
and it withdraws the tumor for that inter- 
val from the close and anxious scrutiny 
of the patient. It may be spread with 
opium or other emplastra according to the 
indication of the moment ; but it is by no 
means certain that the reduction in the 
size of a cancerous tumor and the soften- 
ing of infiltrated skin, which often take 
place benealh a plaster, are not due to the 
gentle irritation which it causes, and the 
protection it affords, as much as to any 
medicinal properties of the drug which it 
happens to contain. 

When sloughing of the tumor, or a por- 
tion of it, occurs, the appliances referred 
to in the article Gangrene must be used. 
A bread poultice will commonly be found 
the most soothing application in the great 
pain which often attends this process, 
whilst the balsam of Peru or powdered 
charcoal, laid on beneath the poultice, cor- 
rects the offensive foetor, and favors the 
separation of the slough. The painful, 
precipitous and rugged ulcers, which form 
in the centre of a mass of cancer, are 
often most easy, and kept most free from 
offensive odor by a weak solution of the 
chloride of zinc in the sedative solution 
of opium. The}' should be often washed 
out with a stream of tepid water having 
in solution a little chlorate of potash. 
Weak lotions of carbolic or sulphurous, 
of citric or acetic acids, of conium and 
opium, and of the diacetate of lead in 
combination with one or both of these 
vegetable sedatives, may also be alter- 
natively employed. A solution of pow- 
dered opium itself sometimes affords more 
effectual relief in such cases than any of 
the preparations that are made from it. 
Tender ulcers are best treated with an 
ointment, spread on cotton wool, than 
which there is none better than one made 
from half a pound of fresh bruised leaves 
of stramonium, in four pounds of lard, 
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and strained when the leaves have be- 
come friable under exposure to a mild 
heat. 

For open cancers presenting little ac- 
tivity on their free surface, sores which 
are less excavated b}^ ulceration than 
tuberous from the outgrowing of the sub- 
jacent cancer-material, and which appear 
as ordinary carcinomatous masses merely 
uncovered by skin, cotton-wool is some- 
times treatment enough, there being no ' 
indication but that of supplying a kind of 
cleanly sponge to receive the thin dis- 
charge which oozes forth. The oxide of 
zinc^the trisnitrate of bismuth, and simi- 
lar innocuous substances may be applied 
in the form of powder or of ointment. 

The oedema of a limb, produced by can- 
cer in some higher part, is often a very 
troublesome symptom to the patient. It 
may be treated by fomentations, by steam, 
or by the application of vinegar. In the 
intervals of such treatment the greatest 
relief will be afforded by soft bandages ; 
by firmly swathing the limb, for instance, 
in a flannel roller. The pain in the arm 
complained of by patients suffering from 
cancer of the axillary glands is often too 
great to be accounted for by the (Edema- 
tous tension of the limb, and is probably 
due to the invasion of the principal nerves 
by the growth. In the lower extremity, 
where the inguinal glands are superficial 
and the nerves are deeply seated, the 
cedema which results from the cancerous 
infiltration of the former is a far less pain- 
ful symptom than in the arm. 

As the disease advances, the sufferer 
should be prepared to see without alarm 
moderate hemorrhages from the surface 
as it is dressed, and maybe supplied with 
a fresh infusion of matico, or with a solu- 
tion of the perchloride of iron, to arrest 
them. If ulceration spread into the 
neighborhood of large vessels, the surgeon 
must himself be on his guard, and should 
make the patient aware of the possible 
occurrence of hemorrhage, which, under 
such circumstances, may be rapidly fatal. 
(See Hemorrhage.) 

The treatment adapted for the primary 
tumor in cases of cancer is a question of 
great moment and difficulty, and divides 
the opinions of surgeons. Practitioners 
who are sufficiently agreed in respect to 
the constitutional treatment, who agree 
also in acknowledging that there are cases 
which resist all remedies, and for which 
no plan of treatment is to be held answer- 
able, who are further at one in regarding 
cancer as capable, on the whole, of being 
modified in its course and severity, of 
being lengthened out in its duration and 
lessened in respect to suffering, by treat- 
ment, differ totally in regard to the man- 
agement of the primary tumor. 

The question relates to the propriet3 r or 



impropriety of removing that tumor. In 
respect to an innocent growth, the right 
proceeding is sufficiently plain. If the 
system be healthy, the tumor growing or 
inconvenient, and the circumstances of 
season, air, and place suitable, an inno- 
cent tumor may be safely and finally 
extirpated. But when the tumor is malig- 
nant, excision in the very large majority 
of cases is not a final remedy. The dis- 
ease returns in the unhealed wound, or 
in the scar, or in the glands ; or, should 
those parts remain healthy, the internal 
organs and distant structures of the body 
become cancerous, and sooner or later, 
after all, the disease is fatal. As, more- 
over, some few persons actually die of the 
operation, great mortification and regret 
are naturally excited by its failure, and 
the propriety of repeating it in other cases 
is denied. Measures are adopted as al- 
ternatives of the operation, which are 
believed to be calculated to repress the 
growth of the disease, but by practitioners 
of this opinion the primary tumor, with 
whatever power of spreading infection it 
may possess, is left attached to the bod}'. 
Notwithstanding occasional most painful 
failures, the following considerations ap- 
pear in certain cases to establish the pro- 
priety of extirpating the primary tumor. 

The operation in cancer being most 
frequently performed on scirrhus of the 
female breast, the following remarks ap- 
ply to it, unless distinct reference to other 
cases be made. 

The grounds on which an operation in 
cancer may be performed should be dis- 
tinctly understood. They are, 1st, the 
hope of entirely and finally eradicating 
the disease ; 2d, that of obtaining some 
interval of health and useful life in its 
course ; 3d, that of, on the whole, length- 
ening life ; 4th, that of diminishing the 
total amount of suffering. 

1. The first of these reasons may some- 
times, but rarely, sway the mind of 
surgeon or patient in deciding upon an 
operation. The evidence of thoroughly 
competent surgeons is to the effect that 
unquestionable cancer of the breast, and 
less rarely of the lip, has been removed 
by operation, and through a life of many 
years has never reappeared. Practically, 
however, on account of its rarity, this 
consideration can have but little influence 
in the decision, of the question. 

2. The hope of temporarily renewing 
the health and usefulness of the patient 
is the chief, though not the only, ground 
for recommending an operation. Re- 
garded by itself, it cannot but be esteemed 
as a very great benefit, and from the 
point of view of the patient ma} r seem 
and be of infinite importance. What the 
duration of that interval may be is com- 
monly too uncertain to be predicted, 
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except in cases which ought not to be 
operated on at all. Upon an average of 
properly selected cases it may be said to 
extend to about twenty-four months ; the 
majority of patients having some recur- 
rence of the disease in the first year, 
whilst the others remain free from it for 
a considerably longer period. Four years 
is not an uncommon gain. The longest 
intervals which elapse between the time 
of extirpating a scirrhous breast and 
the recurrence of the disease occur in 
cases in which the operation is performed 
within a few weeks after the discovery of 
the disease. Ten or twelve, even fifteen 
years of health have sometimes inter- 
vened, when patient and surgeon have 
both been thus prompt to detect the 
nature of the tumor and to decide upon 
its removal. 

3. Though we are necessarily ignorant of 
what would have been the duration of 
life if the disease had been left to run its 
course, yet life may be confidently as- 
sumed to be lengthened when the early 
effect of removing the primary disease is a 
return of both a feeling and an appear- 
ance of general health which did not exist 
before the operation. The only other 
mode of determining the influence of an 
operation upon the duration of life is that 
of contrasting the average duration of life 
with and without it. ISTo observations 
exist by which this contrast could be 
fairly drawn. On the one hand, the ma- 
jority of the cases selected for operation 
are such as present the least probability 
of early death ; these give too favorable a 
view of the operation : on the other hand, 
the speedy mortality of the operation it- 
self, though rightly enough to be set in 
the balance against the performance of it, 
yet occasionally vitiates the observation of 
its effect upon the progress of the disease. 
"With these restrictions, which, however, 
in some degree compensate one another, 
the result of the operation, as observed in 
the Middlesex Hospital, is decidedly favor- 
able to its performance. It lengthens life 
in some cases hastening to a fatal issue, 
and can seldom be accused of really short- 
ening it. The average duration of life 
in seventy-eight cases of breast-cancer not 
operated on was 32.25 months, while in 
fifty-seven patients from whom the pri- 
mary tumor was removed life reached an 
average of 53.2 months. Sixty operations 
were done on these fifty-seven patients, 
and the average includes three deaths, or 
5 per cent., which resulted from the ope- 
ration. 1 Since the operation has been 
done in more advanced disease, and the 
risk increased by more freely opening the 
axilla, worse cases have enjoyed an exten- 
sion of health over three and four years, 

1 Sibley, loc. cit., pp. 123, 126. 



but the mortality has doubled. In one 
year the deaths amounted to 3 in 12. 

4. The argument in favor of an opera- 
tion which is looked for in the resulting 
diminution of suffering may be in some 
instances difficult to substantiate. The 
operation sometimes appears to excite the 
local disease to activity which it did not 
previously exhibit ; but in properly se- 
lected cases and after an adequate opera- 
tion the suffering is usually far less than 
it could have been without one. The dis- 
ease is transferred to other parts, and the 
patient is spared the distressing conse- 
quences of sloughing, ulcer, and discharge 
which arise from the external situation of 
the disease. It is no slight alleviation of 
the total suffering to be relieved of one, 
and commonly the worst, of the tumors. 
But further, when an active disease re- 
turns in loco after a long interval of time, 
the rate of its growth is sometimes much 
reduced, and the life is unexpectedly pro- 
tracted. And if the course of the recur- 
rent disease be but ordinary, the suffering 
is no greater than it might have been if 
the tumor had been left to itself. There 
are cases of pain as great, and growth as 
exuberant, when the disease has pursued 
its natural course, without surgical inter- 
ruption, as when it recurs after operation. 
At the post-mortem examination of a case 
of cancer of the breast, it is often impossi- 
ble to predicate whether there has or has 
not been an operation in the course, of the 
disease. The appearances on the chest 
are alike, and there is no appreciable dif- 
ference in the mode or extent of the can- 
cerous depositions within the body. It 
seems clear, therefore, on the whole, that 
the patient who escapes the recurrence in 
the external part is greatly better for the 
extirpation of the primary disease, while 
she in whom it returns has had her inter- 
val of health, and is eventually no worse 
for the operation. 

Upon the four grounds iust stated, the 
majority of cases of cancer are not adapted 
for operation. Certain conditions of the 
patient or of the disease suffice to preclude 
it. Those of the patient are such as would 
interfere with any operation. No opera- 
tion should be performed if there be rea- 
son to suspect a deposition of cancer in an 
internal organ ; if there be albuminuria, 
or indication of organic disease, or of a 
state of the constitution which would ren- 
der any operation improper. A perma- 
nent increase in the rapidity of the pulse, 
which cannot be accounted for by mani- 
fest activity of growth or by degeneration 
in the tumor, or as a family peculiarity, 
is a strong proof that the disease is already 
constitutional, and weighs much against 
operating, except for the comfort of the 
patient. Unfavorable states of the dis- 
ease chiefly arise from the most deplora- 
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ble delay in attending to it. They must 
be described more at large. 

1. A diffused scirrhus, one which widely 
infiltrates the breast-tissue, must not be 
operated on. The knife could only be 
carried through diseased textures, and the 
wound would not heal. (Edema, which 
does not disappear during rest and under 
suitable treatment, is decisive against an 
operation. 

2. The existence of cancerous tubercles 
in the skin over a mammary tumor is a 
sufficient reason for avoiding an operation. 
That contamination of the skin with can- 
cer which is shown by its increased thick- 
ness, its wide adhesion over the tumor, 
the enlargement of its pores, and the dif- 
culty of pinching it up, as can be done 
with the soft loose skin of the opposite 
mamma, is decisive against the operation. 
Though the incisions were made in 
healthy structures, outside all the thick- 
ened part, and though the wound might 
heal, yet the disease would rather speedily 
return in and near the scar. 

3. By the time the glands are exten- 
sively diseased, when e. (/., those above the 
clavicle are enlarged, the primary cancer 
is likely to be too widely spread for more 
than a short relief from the removal of it. 

4. An adhesion of the tumor to the 
pectoral muscle weighs much against the 
operation, but if the disease be small and 
deeply seated, does not forbid it. 

5. Eapid growth and medullary nature 
offer hope of benefit from the operation 
only if the latter be early performed, and 
in clearly healthy parts. 

6. No case should be operated on if there 
be more than one tumor in the body. The 
co-existence of cancers of both breasts, 
for instance, or in two limbs, though both 
removable, renders an operation on one or 
on both improper. In some rare and 
chronic cases there may appear reason to 
depart from this general nde, and to re- 
move one or even two incommodious tu- 
mors. 

7. Cancers beneath the scalp should 
not be interfered with ; thejr are rarely 
or never single, and they often extend 
through the skull. Those which spring 
from the bones of the face, and protrude 
into its cavities, are but rarely adapted 
for opei'ation. In their early stages they 
will and may be removed in the hope that 
they may prove to be of innocent nature ; 
but in their advance toward the surface, 
where they become clearly recognizable, 
they often lose the character which alone 
permits of their being extirpated, namely, 
that their boundaries be plainly limited. 
Tumors of this nature which widely ex- 
pand the ethmoid cells, or the maxillary 
sinus, which raise the nasal bones, or 
which cause swelling above the zygoma 
or behind the ramus of the jaw, as well 



as those which are connected with the 
base of the skull, should not be touched. 
Cancers of the eye may be freely operated 
on, if still limited within the orbit. 
ScirrhUs in that organ is slow in return- 
ing after an operation, and is asserted 
by Mackenzie, who described it, some- 
times not to recur. Even if the disease 
be of the medullary or melanotic form, 
prolonged relief may be looked for from 
an adequate operation. As the disease 
involves the optic nerve at an early pe- 
riod, if it do not even sometimes origin- 
ate there, it is necessary to divide it far 
back and to apply the chloride of zinc 
to the wound at the close of the operation. 
Large soft cancers in the neck can rarely 
be removed. Their appearance of mo- 
bility is often deceptive, and they may 
possess intimate adhesions to the verte- 
brae and other deep structures. Com- 
paratively less benefit, probably, attends 
operations for cancer in young subjects. 

The following cases may be selected 
for operation, with the hope of benefit : — 

1. When the disease is a single tumor, 
clearly distinguishable, not diffused, and 
whether in the nipple, on the surface, or 
in the substance of the breast. 

2. "When the nipple alone, or some por- 
tion of skin, is drawn in towards the sub- 
jacent tumor. In either case, the super- 
ficial part not being widely infected but 
simply dimpled, the breast may be re- 
moved. 

3. The ulceration of a cancerous tumor 
does not preclude the operation, if in 
other respects the case be fitted for it. 

4. If the glands be diseased to an ex- 
tent which does not interfere with their 
removal, the primary disease may be ex- 
tirpated. It is my own practice to re- 
move the glands, inasmuch as the disease, 
when established in them, is as indepen- 
dent and as capable of multiplication as 
an equal quantity of the original tumor ; 
and it is advisable always to examine 
them, even when apparently healthy, 
since they are not unfrequently upon ex- 
posure found to be cancerous. 

5. A limb may be amputated for can- 
cer, although the glands show some hard- 
ening or doubtful enlargement. This rule 
applies both to the medullary and epithe- 
lial disease. A year's relief may also 
sometimes be gained by removing a super- 
ficial epithelioma, as of the heel, although 
the absorbents are already much affected. 
The pain attending the latter stages of 
the disease in the testis renders it advi- 
sable to castrate, so long as x he cord is 
healthy in the part to be divided. 

G. It might be supposed that a marked 
hereditary tendency would i*ender cancer 
rapidly fatal, and entirely preclude anj' 
operation. Yet in the family already re- 
ferred to, of which six members were the 
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subjects of the disease in the left breast, 
one sister suffered amputation of the breast 
on account of it in 1845, and another in 
1846. Both patients remained well until 
in each of them a recent recurrence of the 
disease rendered necessary a repetition of 
the operation in 1856. Both also were 
alive and well in 1863. It is worthy of re- 
mark, that the breast was removed from 
one of these sisters by Mr. Arnott, in a 
month after the first discovery of the scir- 
rhus, and when it was no larger than the 
end of the thumb. 

7. A recurrent cancer may be removed 
under the same restrictions as apply to a 
first operation. 

8. Under circumstances of age, or such 
mere infirmity as will not render the op- 
eration fatal, it may sometimes be right 
to remove an active cancer, which is in- 
evitably mortal ; when an innocent tumor, 
being a mere inconvenience, would be left 
to die with the patient. Every such case 
must be decided on its own grounds, ac- 
cording to the judgment of the surgeon 
and the choice of the patient. 

In this advice to perform operations for 
cancer, the utmost attention is intended 
to the thorough extirpation of the dis- 
ease. Much of the erroneous fear of ope- 
rations in cancer, and mistakes as to its 
original nature, arise from the unhappy 
results of incomplete operations. In a 
paper on The Influence of Inadequate 
Operations on the Theory of Cancer, in 
the fiftieth volume of the Medico-Chirur- 
gical Transactions, the writer has endeav- 
ored to show to how large an extent the 
recurrence of cancer is due to the incom 
pleteness of surgical operations, and that 
even after many years a fragment left in 
an operation may grow to another tumor. 
It is hence advisable to study carefully 
beforehand the extent of the disease in 
the skin and other textures, and not only 
to cut wide of the tumor, but with it to 
remove the whole organ or part in which 
it is seated, such as breast, eye, testis, 
scar, bone. In limbs, as a general rule, 
amputation is preferable to a limited ex- 
cision. Whenever the incisions are neces- 
sarily carried through parts in rather close 
proximity to the disease (and the healthi- 
ness of the cleanest looking wound may 
be suspected), such parts may be touched 
with the solid chloride of zinc, and undi- 
luted sulphurous acid, or the chloride of 
ziuc lotion, should be very freely sponged 
over the surface before closing the wound. 
Mr. DeMorgan in his pamphlet on this 
subject recommends the lotion to be made 
of a strength of thirty or forty grains to 
the ounce. In certain situations, as in 
the rodent cancer of the face, or in recur- 
rent medullary in the orbit, it is impossi- 
ble to remove the whole disease with the 
knife. A complete extirpation may never- 



theless be secured b}' following up the ex- 
cision with the actual cautery, and with 
the caustic paste of the chloride of zinc. 
When laid on the fresh wound, the zinc 
forms a dry slough with the superficial 
textures, which in due time comes away. 

The operation should be done at the 
earliest possible period. All delay is to 
be avoided, except that which may be re- 
quired for the improvement of the general 
state of the patient. There are surgeons 
who reserve the operation almost only for 
those few and rare cases in which the dis- 
ease long remains a local affection, and 
becomes a source of much suffering only 
in its later stages. There are others who, 
concurring in the joropriety of an opera- 
tion at some time, but observing that a 
temporary cessation of growth sometimes 
intervenes between the first outburst and 
final ulceration of the primary growth, 
recommend that the operation should be 
postponed until that interval arrives. 
But if it be a just view of cancer, that 
from the primary tumor there is con- 
stantly emanating a material, by means 
of which, both before and during this un- 
certain interval, contamination of the rest 
of the frame is going on, the principle 
must be erroneous which leaves such a 
tumor connected with the frame. No 
means but extirpation can be trusted to 
prevent that mischief. 

Again, the practice of leaving the pri- 
mary tumor, in the hope of removing it 
with better effect at a later period of the 
disease, is virtually, in the great majority 
of cases, a final decision against the ope- 
ration. Adhesions take place, the cancer 
spreads, and the opportunity of removing 
it never arrives. 

To adopt the principle of delay is to 
ignore those facts already mentioned, 
which show how long-continued may be a 
patient's freedom from the disease, if it 
be early removed, and the lessening of its 
activity, should it recur. 

Such considerations deter me from 
adopting compression, injections of acetic 
acid, or any other method of treatment by 
which the extirpation of the primary tu- 
mor, when feasible, is delayed. There 
are no serious objections to the operation, 
which do not apply to all other measures 
suggested for the treatment of cancer. 
To that of exasperating the disease it can- 
not seem exposed, in view of its natural 
proneness to sudden outbreaks indepen- 
dently of all treatment, the instances in 
which an operation appears to make no 
difference in its progress, and those in 
which the cancer, if recurrent, grows more 
slowly, and the fact that such an increase 
in the rapidity and amount of the cancer- 
growth as is contemplated in the accusa- 
tion is never known, except when an ope- 
ration has been abandoned, or outlying 
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nodules or the deepest part of a tumor 
already growing rapidly have been left. 
Such cases manifest the need which exists 
for the greatest circumspection in select- 
ing cases for operation, not the impropri- 
ety of ever performing it. 

The operation in cancer is wrongly ap- 
preciated if it be supposed to supersede 
those general measures upon which the 
subsequent maintenance of the health 
of the patient depends. A temporary 
failure of the health is eminently likely 
to prove the occasion for the recurrence 
of the disease. Attempts have been often 
made to retard that event by prolonging 
as much as possible the healing of the 
wound of the operation. No particular 
advantage has resulted from the proced- 
ure, which appears likely rather to invite 
than toward off the dreaded return of the 
disease. A greater good may be asserted 
to have attended the establishment of a 
slight drain from some part of the surface, 
which is near enough to influence the 
locality of the disease, without being itself 
very liable to taint. The existing evi- 
dence appears sufficient to warrant the 
insertion of a seton beneath the shoulder, 
after the patient has recovered from the 
effects of the operation of removing a 
scirrhous mamma. It may also be well to 
wear a plaster for some time over the 
scar. 

Treatment by caustics, — By means ot 
caustics efficiently used, it is possible to 
destroy the vitality of a whole tumor, 
and obtain its complete removal ; but the 
pain ordinarily occasioned by them for- 
bids their employment when chloroform 
and the knife are not contra-indicated. 
Caustics exert no specially curative action 
upon cancer structures, but they present 
two advantages over a cutting operation. 
Their employment is not attended by an 
effusion of blood and the consequent ex- 
haustion, or by erysipelas or pyaemia. 
And, further, in most eases they occasion 
a considerable emaciation of the healthy 
tissues adjoining the slough, and a dimi- 
nution in the size of glands secondarily 
affected with cancer. Amongst many 
patients, treated in the Middlesex Hospi- 
tal with caustic in the summer of 1857, 
there Avas a marked difference in the 
effects. In some it appeared to act in the 
same manner as erysipelas and hospital 
gangrene. Apparently, but in fact in- 
completely, removed, the disease reap- 
peared in a few weeks ; in those cases, 
however, in which caustics were carried 
through the cancer into healthy tissues, 
no such recurrence took place before the 
healing of the wound. After that event, 
the cases treated by caustic followed the 
ordinary course of eancer. Disease re-ap- 
peared, and death ensued as usual. 

JSTone of these results of the use of 



caustics differ materially from those which 
attend a cutting operation, and in cases 
which are equally adapted for either, 
British surgeons do not resort to caustics. 
There are some instances of advanced 
and ulcerated cancer, however, attended 
with suffering, but having adhesions 
which could not be detached with the 
knife ; and in these a gradual insertion of 
caustic is sometimes followed by the com- 
plete enucleation of the tumor and cica- 
trization of the wound. In a ease of 
medullary cancer of the parotid region, 
of very rapid growth, and so full of blood- 
vessels as to pulsate and bleed severely, 
the writer first tied the carotid artery, 
and then employed the caustic paste. 
The comfort and prolongation of life re- 
sulting from such treatment reconcile the 
patient to the temporary pain by Avhich 
those advantages are gained. 

If, on such grounds as the less proba- 
bility of a fatal result from the mode of 
proceeding, it be determined to treat a 
primary cancer with caustics, the general 
rules must be observed which are appli- 
cable to the selection of cases for a cutting 
operation. The tumor must be primary, 
solitary, and uncomplicated with evident 
constitutional disease or infection of the 
parts around it. Should the absorbent 
glands be affected, the operation by the 
knife is decidedly preferable to that by 
caustics, as it is difficult to remove glands 
by the latter method. 

There are various methods of cauter- 
izing a cancerous tumor. If a liquid 
caustic be chosen, its application must be 
limited by some contrivance ; as, for ex- 
ample, a hoop or cylindrical tube of gutta- 
percha, set on its edge around the tumor, 
and closely glued to the skin by means of 
a solution of the same material in chloro- 
form. The caustic liquid, poured into 
the cup thus formed, or laid in it as a 
paste made with saffron or sawdust, will 
then burn through the diseased mass, the 
depth of its action being determined be- 
forehand by the quantity of the caustic 
employed. The strong sulphuric acid 
and the fuming nitric acid produce a dry, 
hard, and much-contracted eschar, which 
separates spontaneously in the course of 
from one to four weeks, and leaves a 
granulating and cicatrizing sore. 

Chloride of zinc may be made into a 
cake or a paste with flour, or may be em- 
ployed alone. It can only be used upon 
a denuded surface. If the skin is entire, 
it must be first blistered or killed with the 
concentrated nitric or sulphuric acid. 
The chloride may then be laid over the 
tumor and allowed to penetrate through 
it. When the cancer is already ulcerated, 
the zinc-paste, diluted for the first appli- 
cation, may be soaked through cotton- 
wool and introduced into the ulcer. The 
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caustic, infiltrating the tissues, coagulates 
their albumen and blood, and produces a 
slough, which is friable, inodorous, and 
less dry than that resulting from the 
acids, but which separates in the same 
manner. 

"When white arsenic was employed, it 
was mixed with calomel, or bichloride of 
mercury, or merely with flour, and laid in 
very small quantity upon a raw surface 
over the cancer. Like the chloride of 
zinc, it is inert if applied to the skin. A 
very small quantity, not more than two 
or three grains of this caustic, was used 
at a time ; but as it became absorbed, 
and some patients died in consequence, 
the use of it has been abandoned. 

A convenient plan for extirpating a can- 
cerous tumor, and one which keeps the 
action of the caustic within the control of 
the surgeon, is to lay the paste of the 
chloride of zinc within a cancerous ulcer, 
or on skin previously destroyed by a strong 
acid, in the manner already described, 
and, through incisions deepened daily as 
the slough extends, to introduce fresh 
quantities of the same caustic, until the 
whole tumor is perforated and destroyed. 
It is then cast off", and a healing wound 
occupies its place. The process is a slow 
one, and portions of the tumor are apt to 
be left behind and to require a renewal of 
the treatment. It is also sometimes in- 
capable of overtaking the progress of a 
very rapidly growing cancer. But it is 
ordinarily less painful than any other 
cauterization, and is applicable in some 
cases in which a tumor is so situated that 
the knife could not be used. This, the ef- 
fective part of the treatment introduced 
into England by Dr. Fell, of the United 
States, was described at length, and an 
estimate of its surgical value offered, in a 
Report on the Treatment of Cancer in 
the Middlesex Hospital in 1857. In mak- 
ing the paste, it is desirable to use a sat- 
urated solution of the chloride of zinc. 

Mr. Shaw has favored me with the fol- 
lowing interesting memorandum : — 

"Mr. "Whitbread introduced to Sir C. 
Bell a Dr. Chuna, son of a physician at 
Lisbon, and who treated Cancer of the 
Face with a powder called by his name. 
It was made up of one part of tartar 
emetic, and two of sulphate of zinc. It 
was used by scarifying along the outer 
edge of the ulcer, and filling the cut with 
the powder. It raised a great inflamma- 
tion, on the subsidence of which the 
spreading ceased. I remember Sir C. 
Bell employing it in a rather elderly male 
hospital patient. The only effect I can 
recall is that great tumefaction and ex- 
cessively severe pain followed, and that 
the results deterred Sir Charles from 
using it in any other case.' 1 

The hypodermic injection apparatus has 



been used by Sir J. Y. Simpson, for the 
purpose of injecting into tumors caustics 
in a liquid form, and by means of it he suc- 
ceeded in destroying a fatty tumor. The 
same apparatus, employed"independently 
by Dr. Broadbent, furnished the means 
of introducing solvents into the substance 
of cancers, and he has actually succeeded 
in dissolving away tumors of tha't nature 
in the living body. He selected the acetic 
acid for its known chemical effects on can- 
cers under the microscope, and diluted it 
with three times its bulk of water. The 
injection of a few minims or a drachm 
into a cancerous tumor is moderately pain- 
ful, but if any escape into the adjoining- 
textures, the smarting is severe. After a 
temporary redness and swelling, the tu- 
mor is found smaller, and it may eventu- 
ally disappear. By a single injection Mr. 
DeMorgan and I have each succeeded in 
obtaining such gradual diminution of can- 
cerous tumors, which have not reappeared 
for two years and a half. That this rem- 
edy acts as a chemical solvent of the cell 
was shown by a specimen which I exhib- 
ited at the Pathological Society of London. 
(Transactions, vol. xviii., p. 236.) 

Treatment by congelation. — Dr. James 
Arnott has recently given much attention 
to the subject of destroying cancerous 
tumors by the prolonged application of 
intense cold. A cup of gutta-percha, 
moulded to the surface around the tumor, 
and provided at its lowest part with a tube 
to drain off" the melted liquid, is filled with 
ice. As soon as the surface of the tumor 
is chilled by this application, a mixture 
of ice, salt, nitrate of potass, and hydro- 
chlorate of ammonia, which is capable of 
reducing temperature to a much lower de- 
gree, is substituted for the ice, and re- 
newed as it melts during several hours. 
The result is a complete death of so much 
of the tumor as is reached by the cold. 
In a case thus treated for several hours 
by Dr. Arnott in the Middlesex Hospital, 
at the request of Mr. De Morgan, the tu- 
mor was found by incision to be quite 
dead to the depth of an inch. The patient 
described the treatment as causing no 
pain, and she ate her dinner during its 
continuance with apparent unconcern. 
No ill consequences ensued ; but it was 
found impossible to affect the tumor by 
the cold more deeply than has been 
stated, and it became necessary to re- 
move its deeper portion with caustic. 
Subsequent attempts to freeze cancers 
were less successful than this, which had 
been conducted by Dr. Arnott himself; 
and it was evident that the procedure, 
though the least painful of those which 
cannot be carried out under chloroform, 
was not yet made efficient, and is far too 
difficult of management to be generally 
available. Cougelation may be employed 
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with great advantage in conjunction with 
caustic, of which it diminishes the pain 
without interfering with its action. 

Treatment by "pressure. — The effect of 
pressure on cancer is strikingly shown in 
some cancerous vertebne taken from a 
patient of mine in the Middlesex Hospital, 
and preserved in the Museum. Some of 
the softened vertebral bodies have been 
completely squeezed away and absorbed, 
and the intervertebral subtances, not in- 
vaded by the morbid growth, or in any 
way unhealthy, lie in contact with one 
another. But the allegations which have 
been made as to the result of the treat- 
ment of cancer lyy means of compression 
have brought it into an unfavorable re- 
pute. Surgeons refuse credit to state- 
ments such as that of Recamier, that 30 
per cent, of his cases were cured by it. 
That it is a method of treatment which 
is often valuable, cannot, however, be 
denied, whilst the strong opinions of Dr. 
Walshe, and other practical men who 
have largely used it, remain unqualified. 
Compression, according to those authors, 
greatly retards the growth of cancer, de- 
stroys adhesions, lessens enlarged glands, 
and sometimes entirely dissipates a. tumor 
which is indistinguishable from scirrhus. 
Its value as a means of controlling pain 
was allowed by the surgical staff of the 
Middlesex Hospital, who systematically 
examined it, and reported on the whole 
unfavorably upon it. The method is 
certainly far from being always successful 
in repressing growth ; adhesions some- 
times form during the treatment, and the 
disease may on the whole advance. For 
recurrent cancers, though slightly ulce- 
rated, compression is an advisable method 



of treatment. Tt may be made by firm 
and repeated bandaging over a thin metal 
plate, previously shaped to the surface 
and lined with a pad of felt or amadou ; 
or, according to the plan of Dr. USTeil 
Arnott, by means of a spring-truss, adapt- 
ed in shape and size to the body or part 
to be compressed, and furnished with a 
concave metallic plate, with which to 
cover the tumor. Interposed between the 
tumor and the plate, a caoutchouc bag 
partly filled with air, or a bladder con- 
taining a thin paste of oil and linseed- 
meal, forms the actual medium of com- 
pression ; and its application is more 
defined and its pressure more steady and 
direct, if it be encircled with a canvas 
hoop attached to the rim of the plate. 
The continuous application of such a pad 
can be borne if the pressure be light, not 
more than 21bs. at first, and afterwards 
gradually increased. 

Treatment by ligature. — In certain situa- 
tions it is sometimes convenient to em- 
ploy the ligature in removing cancerous 
tumors, or even portions of a tumor. The 
circumstances suited for the adoption of 
this plan are detailed in the articles on 
the diseases of special organs, as Penis, 
Tongue. The ecraseur or the ligature 
may also be used to detach projecting 
portions of cancerous tumors, which by 
their mere position occasion inordinate 
distress to a weak patient. Large cancers 
of the upper jaw sometimes thus protrude 
into the mouth, and the removal of even 
a portion of them is a source of great, 
though temporary, relief to the patient, 
enabling him to close the jaw and to 
remove the tongue more freely than be- 
fore. 
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STRUCTURE OF TUMORS AND 
CANCER. 



By Henry Arnott. 



Revised by J. H. C. Simbs, M.D. 



These drawings of the minute structure 
of Tumors and Cancer are not intended 
to represent the varied microscopic ap- 
pearances of all such morbid growths, but 
rather to present the reader with a concise 
survey of the more typical forms of such 
diseases, classified according to the latest 



views on the subject. All these drawings 
were made with the aid of a camera, from 
sections stained with carmine and pre- 
served in glycerine, taken from specimens 
either quite recent, or after being hard- 
ened in a solution of chromic acid. For 
the sake of convenient comparison, all 
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the sketches have been drawn on nearly 
the same scale, the exact magnifying 
power being noted with each drawing. 

Fig. 28. Oval -celled Sarcoma. 
X-80. — This drawing represents a sec- 
tion from a large, soft, and rapidly -growing 
tumor, springing from the periosteum of 
the femur of a child, for which amputation 
at the hip-joint was performed. The left 
half of the sketch shows the structure of 
the mass of the growth — oval nuclei or 

Fig. 28. 




cells imbedded in a plentiful granular in- 
tercellular substance ; whilst to the right 
is seen the gradual evolution of the oval 
cells from connective -tissue corpuscles. 
The nuclei of these are seen enlarging, 
whilst the delicate cell - walls and fibres 
are being transformed into a uniform 
granular matrix. A comparison of this 
figure with those of true cancer anatomi- 
cally defined (in Figs. 40-45) will show 

Fiff. 29. 




the difference at a glance. Nevertheless, 
it is important to bear in mind that this 
distinction is not a clinical one, since 



either structure may be equally malig- 
nant. 

Fig. 29. Spindle-celled Sarcoma. 
X220. — This sketch, taken from a large 
brain-like tumor in the abdomen, illus- 
trates the typical structure of this form of 
growth. Seen indistinctly in mass,the deli- 
cate spindle-shaped cells are clearer where 
their tails bristle out at the margin of the 
section, whilst in the few detached cells at 
the upper part of the figure their real shape 
is more apparent. This tumor, like the 
last, though quite distinct in anatomical 
structure from true cancer, may yet, like it, 
be very malignant in its histoiy, and it is 
particularly prone to recur in situ after 
even careful removal. 

Fig.30. Myeloid Tumor. X280.— The 
tumor so called by Paget, on account of the 
likeness of its characteristic cells to those 
of foetal marrow, is placed by Virchow in 
the group of Sarcomata, being distin- 
guished as "large-celled sarcoma." The 

Fig. 30. 




basis of the growth is composed of elon- 
gated spindle cells, but irregularly inter- 
spersed amongst these are numerous large 
plate-like cells, containing many small 
oval nuclei with bright nucleoli and gran- 
ular matter. The disorderly grouping of 
these elements is shown in the sketch, 
which also illustrates the various sizes of 
the larger cells. These characteristic 
myeloid cells are generally present in the 
sarcomatous tumors springing from bone, 
and are hardly ever met with elsewhere. 
The section was taken from a recurrent 
epulis of the upper jaw, a very frequent 
seat of this form of tumor. 

Fig. 31. Enchondkoma. X220.— This 
section, taken from a well-marked cartilagi- 
nous growth removed from the face of a 
girl, shows the usual structure of these 
tumors — large single cartilage cells in a 
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cliraly-fibrillated matrix. The angular 
bodies imbedded in the matrix to the right 
of the figure are also very commonly met 
with. They have probably no connection 
with ossification, as might be suggested 
by their form, but seem to be rather the 
result of degeneration, or, in some in- 
stances, of imperfect development, ap- 
proaching in character rather to connec- 
tive-tissue nuclei than to the lacunae of 
true bone. The cartilage-cells are often 
much larger than those here drawn (as in 
Fig. 35), and they may be invested with 

Fig. 31. 




faintly - marked concentric lines; and 
mingled with the large clear circular cells 
are generally many of the shriveled-look- 
ing branching nuclei, these being also usu- 
ally larger than those in the figure. The 
matrix may be hyaline, dimly fibrillated, 
or coarsely fibrous, and is not unfrequent- 
ly impregnated with earthy salts. The 
cells are commonly met with in clusters ; 
and, mingling with the true cartilage- 
tissue in the same tumor, may be found 
gland tissue (in the case of cartilaginous 
growths in the parotid, for example), a 
jellylike semifluid, indistinguishable from 
myxoma, and, very frequently, not a little 

Fig. 32. 
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true osseous structure. Indeed, there is a 
very general tendency to imperfect ossifi- 
cation in all enchondromatous growths. 



Fig. 32. Fibrous Tumor, x 220.— 
This section was taken from a small fibrous 
growth in the scar left after the removal 
of a breast. It shows the fine wavy paral- 
lel lines characteristic of the most perfect 
form of fibrous tumor. Other sections 
from the same specimen exhibited fusiform 
cells and nuclei studding the fibrous tissue. 
These cells are usually present to a great- 
er or less extent in all such growths. 

Fig. 33. Lipoma. X 220. — The very 
simple structure of this form of tumor is 
here shown to consist of large nucleated 
oil-cells, somewhat altered in shape by 
mutual pressure. Amidst the cells con- 
nective tissue ramifies, the corpuscles of 

Fig. 33. 




which are said to develop into cixe fat-cells. 
The large amount of crystallized marga- 
rine in the cells may be due to the preser- 
vation of the specimen in spirit, but it is 
said to be more abundant in these growths 
than in normal adipose tissue. 

Fig. 34. Fibro - muscular Tumor. 
X 280. — This specimen, from an ordinary 
fibroid tumor of the uterus, serves to 
show the structure of the bulk of most of 
these growths. The interlacing bundles 
of plain muscular fibres are here quite free 
from any white fibrous tissue, such as is 
usually present in varying quantity. A 
few fat cells lie amid the muscular fibres, 
a large one in the centre containing a tuft 
of margarine cystals. [Cornil and Ran- 
vier describe this variety of tumor, met 
with in the uterus, as a myoma with 
smooth fibres, or a leio-myoma.] 

Fig. 35. Osseous Tumor, x 220. — 
This section, taken from an exostosis of 
some years' growth, springing from one 
of the tarsal bones, shows the general 
characters of such tumors, in the more or 
less well- marked bone-lacunse and canali- 
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culi, often far more perfectly developed 
than in this instance ; and it also serves 

Fig. 34. 



which the growth is connected— the breast 
in this instance. Clusters of gland epithe- 
lium are seen lying in lobules or acini, 
which, lined with delicate simple mem- 
brane, are irregularly scattered through 
more or less perfectly-formed fibrous tis- 
sue. In the present instance this is 




to show a common mode of growth, for it 
will be seen that the bony spicule is re- 
presented jutting into a thin layer of true 
cartilage. In those cases in which this 

Fig. 35. 




investing cartilage is not met with, the 
hone is formed by the ossification of layers 
of fibrous tissue, as in the natural ossifica- 
tion of certain of the skull-bones. Com- 
pound oil-cells are also present in this 
specimen. 

Fig. 36. Glandular Tumor (of 
Breast). x220. — This preparation, from 
an intracystic mammary tumor, serves to 
illustrate the typical form of these glandu- 
Jar growths, showing the very close imita- 
tion of the structure of the gland with 



slightly fatty, and abundant elongated 
cells are visible. The fine filaments may 
be generally, as here, seen waving and 
arching between the lobules bounding 
them. The proportion of gland structure 
to the fibrous stroma varies with each 
specimen, and in different parts of the 
same section ; but, wherever present, it 
is almost invariably in the form here rep- 
resented, although occasionally occurring 
as fragmentary ducts lined with columnar 
epithelium. 



Fig. 37. Lymphoma. X 220. — This 
drawing was made from a section from the 
diaphragm of a man dying with tumors, 
varying in size from a bean to an infiltra- 
tion barely visible to the naked eye, stud- 
ding various organs — notably the kidneys 
and liver, and also the diaphragm. These 
masses, having the rough physical char- 
acters of cancer, were found to be made 
up of densely-aggregated clusters of nuclei 
precisely resembling lymphatic gland ele- 
ments (hence the name given to this form 
of growth by Yirchow). Fine sections of 
such tnmoi'S, when the cells have been 
carefully pencilled out, exhibit a very deli- 
cate reticulated stroma, which is particu- 
larly characteristic. It is probable that 
a certain amount of this structure is gen- 
erally present (in early life at least) in 
the connective tissue in some positions, as 
in the subserous layers ; and a greater or 
less number of similar nuclei may be some- 
times found in the connective tissue in 
the neighborhood of any active morbid 
growth ; but when in sufficient quantity 
j (as in the present instance) to form defi- 
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nite tumors, it constitutes the disease 
Lymphoma. 




Fig. 38. Glioma. X 220.— The speci- 
men which furnished this drawing was 
taken from a rather soft tumor in the 
cerebellum. The drawing shows the usual 
appearance of the softer forms — small, 
round, oval, and perhaps pointed cells, 
lying in an abundant granular stroma, in 

Fig. 38. 




which are some traces of fibrillation, and 
a few remains of nerve-fibres. Other parts 
of the same section showed also small 
spindle and stellate cells. It is not un- 
common to find in the same tumor the 
structures of both myxoma and sarcoma, 
together with the true gliomatous tissue. 

Fig. 39. Myxoma. X 220. —The sec- 
tion from which this sketch was taken 
came from a tumor springing from the 
ischium, recurrent for the third time, and 
shows delicate fibrils, in the wide inter- 
stices of which are clustered small, round, 
nucleated cells of varying size, most of 
them having clearly-defined nuclei and 
nucleoli — others only granular contents. 
A few small spindle-cells are scattered 
vol. I.— 21 



through the field. In the clearer and 
more translucent forms of this tumor — as 
the flickering jelly-like masses rarely found 
lying thinly encapsuled amongst the mus- 
cles of the thigh and elsewhere — the struc- 
ture is more distinctly that of embryonic 
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connective tissue, the delicate stroma be- 
ing formed of large branched cells, giving 
oft' long anastomosing fibres of extreme 
tenuity, and so forming a wide-meshed 
web, the interstices of which are filled 
with a clear viscid fluid, having the physi- 
cal and chemical characters of mucus ; 
hence the name given to these growths by 
Virchow. In specimens like the one here 
represented, where loose cells abound, the 
external appearance of the tumor is more 
opaque, and its nature not always so easy 
to determine. 

Fig. 40. Sctrrhus (Hard Cancer) 
of the Breast. X 220. — The typical 
form of hard cancer — i. e., cells of an epi- 
thelial type, of varying size and shape, 
but with tolerably uniform (and usually 

Fig. 40. 




single, large nuclei, closely packed in the 
meshes of a stout fibrillated stroma, with- 
out any visible intercellular elements. To 
one side of the section are drawn a few de- 
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tached and larger cells from another spe- 
cimen of undoubted scirrhus of the breast, 
showing more clearly the varying shape 
and size of these cells, and their occasional 
multiple nuclei. 

Fig. 41. Withering Scirrhus of the 
Breast. X 220. — This section was taken 
from an atrophied cancer of the breast, 
about the margin of which a recent, softer, 

Fig. 41. 




rapidly-growing cancer had called for the 
removal of the organ. The "withering" 
is here seen to consist of a fatty degene- 



ration of the cell-elements of the growth, 
a few shrivelled cells and nuclei alone re- 
maining of what has been almost wholly 
converted into drops of oil of sizes vary- 
ing from mere bright clustered points to 
globules larger than many of the original 
cancer-cells. To the left of the figure are 
seen comparatively unaltered connective- 
tissue nuclei, these having, as is not nn- 
usually the case, resisted the degenera- 
tive changes affecting the more highly 
differentiated structures. 

Fig. 42. Medullary (Soft) Cancer. 
X 280. — From a lymphatic gland — second- 
ary to hard cancer of the breast. This 
form of cancer differs from scirrhus only 
in the proportion of cell-element to the 
fibrous stroma, the cells being here seen 
to be still of the epithelial type, and lying 
close together without visible intercellu- 
lar substance. * The stroma of cancer, by 
many observers regarded as consisting of 
the compressed connective-tissue basis of 
the affected organ, would here (from its 
large amount) seem to be a new forma- 
tion, and not a mere derivative from the 
lymphatic gland structure. This is the 
usual form of cancer affecting the axillary 
glands secondaiwto scirrhus of the breast, 
the structure of the secondary nodules 
often present in the liver, lungs, and other 
organs, resembling this more or less closely 
in the preponderance of cells over fibrous 
stroma. 



Fig. 42. 




Fig. 43. Cancer invading Muscle. 
X 280. — Drawn from a section through the 
margin of one of many pea-like nodules in 
the pectoral muscle underlying a scirrhous 
breast. This serves well to illustrate the 
infiltrating character of cancer. In all 
the fibres an increase in number of the 
normal nuclei of the sarcolemma is seen — 



a condition usually present with any 
neighboring irritation — whilst one fibre 
seems to be almost filled with nuclei lying 
within the sarcolemma, and shining dimly 
through the strise. Hardly any indication 
is left of another fibre, which is almost 
wholly converted into a mass of cells hav- 
ing the common character of the cells of 
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cancer, as above stated. The two large 
cells with bold outline are oil-cells, of 
which there were many scattered over the 
field of the microscope. 

Fig. 44. Melanosis. X 220.— This spe- 
cimen was taken from a woman who died, 
having upwards of two hundred rapidly- 
developing melanotic tumors over her 
body; the lymphatic system being also 
largely implicated, and one breast (a rare 
seat for this form of disease) being also in- 
volved, the original growth having sprung 
from a wart on the forearm. Although, 
clinically, extremely malignant, this case 
would rather be referred, anatomically, to 
the class of round-cell sarcomata, from 
the very general presence in other parts of 
the tumor of more or less of intercellular 
substance. In the same way not a few 
cases of so-called "melanotic cancer" be- 

Fig. 44. 




long to the sarcomatous group of tumors, 
many having a definite spindle-cell struc- 
ture, and most of the others failing to ex- 
hibit the close grouping of cells in meshes 
of a fibrous stroma, above described as 
significant of true cancer. This anatom- 
ical distinction between true cancer and 
sarcoma, much insisted on by Yirchow, is 
nowhere made with more difficulty than 
in dealing with a round-celled tumor like 



the present, which is specially and very 
naturally apt to be confounded with soft 
cancer, the sole difference being in the 
amount of visible intercellular substance. 
The black color of the tumors is seen here 
to depend upon an abundance of granu- 
lar pigment inside the cells of the growth. 

Fig. 45. Cancer Stroma. X 220.— A 
very thin section was made, through a 
tolerably firm pink-white cancerous nod- 
ule, in the liver of a patient dying with 
hard cancer of the breast, and the cells 

Fig. 45. 




brushed away with a camel 's-hair pencil 
under water. There is thus left the typi- 
cal stroma shown in Fig. 45, dimly fibrill- 
ated and granular, inclosing meshes 
which have been closely filled with cells ; 
and apparently here, also, the stroma is 
as clearly a new formation as in the can- 
cer of the axillary gland (Fig. 42). 

Fig. 46. Epithelioma, x 280.— This, 
sketch shows an outlying cluster of cells 
near a cancerous ulceration of the mouth 
.of the' uterus. The variety of shape and 
bold contour of many of the cells and nuclei 
is as noteworthy as their disorderly heap- 
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ing together in the midst of healthy-look- 
ing uterine tissue. This specimen is pro- 
bably a variety of epithelioma, like that in 
the next figure, although many of the cells 

Fig. 46. 




are somewhat widely separated from the 
normal epithelial type ; and the case was 
further remarkable for the existence of 
similar deposits in the pelvic and lumbar 



glands, and in the liver — a condition com- 
paratively rare in uterine cancer. 

Fig. 47. Epithelioma. X 280.— This 
section was made through the border of an 

Fig. 47. 




epithelial ulceration of the cervix uteri, and 
shows with unusual distinctness the squa- 
mous epithelial elements of the morbid 
infiltration. The large size and diverse 
shape of the cells in the upper part of the 




sketch illustrate the common character of 
the cells met with in this disease, while the 
confused heaping together of similar cells 
in another part of the field shows their 
more usual arrangement. Definite so- 
called " nests" are rarely met with in epi- 
thelioma affecting the uterus, though it is 



not uncommon to find the cells arranged 
in a more or less concentric manner. The 
structure here shown is probably that usu- 
ally present in cancer of the os and cervix 
uteri, although it is very generally much 
obscured by inflammatory changes, and so 
often very difficult of recognition. In this 
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figure the uterine tissue in the neighbor- 
hood of the morbid infiltration is the seat 
of fatty granular degeneration. 

Fig. 48. Epithelioma. X 280.— This 
drawing is made from a section through a 
"Sweep's Cancer" of the scrotum, repre- 
senting two "nests" ("laminated cap- 
sules," " globes epidermiques"), thelarger 
one displaying the structure of these 
bodies — plump epithelial cells in the 
midst, surrounded by drier and flattened 
scales, which at the extreme margin are 
hardly recognizable ; whilst the smaller 
shows a more common appearance, the 
cells being so flattened and altered as to 
resemble a ball of hair ; both nests were 
imbedded with numerous others in the 
subcutaneous tissue. These bodies are 
commonly met with, in greater or less 
number, in all epithelial cancers, although 
not peculiar to this disease ; and it would 
appear that where the epithelioma affects 
a mucous surface with cylindrical epithe- 
lium (as the intestine), the cells are of a 
C3dindriform type rather than of the more 
usual squamous variety. 

Tig. 49. Osteoid Cancer (?) X 220.— 
This sketch was made from a section 
through a bony tumor, occurring in the 
lung of a patient, after amputation at the 
hip-joint for osteoid cancer of the lower end 
of the femur. It has been called osteoid 
cancer, but perhaps malignant osseous tu- 

Fisr. 49. 




mor would more accurately express its na- 
ture. True osteoid cancer, as described 
by some writers, is infinitely rarely met 
with. The growth here drawn exhibits 
spicules of imperfectly-developed bone, 
shooting into a sarcomatous structure of 
round aud spindle cells ; and surrounding 
the bony tissue is seen a small-celled me- 
dulla-like structure, whilst the lower edge 
of the figure shows an arrangement of 
larger cells, in clear spaces, more nearly 
approaching cartilage in type. There is 



nothing here, therefore, to which the 
name of cancer can be strictly applied, al- 
though the growth was clinically malig- 
nant. 

Tig. 50. Colloid (Alveolar Can- 
cer)". X 220.— In this sketch, elements 
from different sections of the same speci- 
men of colloid disease of the stomach are 
grouped. To the left of the figure is a 
small bit of the wavy stroma which has 
gained for this growth the name of " alve- 
olar cancer, ' ' fibrous bands forming meshes 
usually much larger than those here por- 
trayed, and studded with rod-shaped con- 
nective tissue nuclei. Inclosed in these 

Fig:. 50. 




meshes are found cells, of which the 
larger (a) are those most characteristic, 
round or oval, mono-nucleated, and hav- 
ing within the outer cell-wall several very 
delicate concentric lines, giving to the 
cell somewhat of an oyster-shell appear- 
ance. More numerous are the cells (b) 
which approximate more closely to the 
epithelial type, man}' of them large and 
polynucleated. 

Fig. 51. 
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Fig. 51. Colloid. X 220.— This sketch, 
taken from a similar specimen to the last, 
shows another very common and especi- 
ally characteristic appearance in this dis- 
ease — i. e., concentric circles rendered 
visible by the slender nuclei and granules 
dotting them, and inclosing in their midst 
a greater or less number of oval, well-de- 
fined nucleated cells. 



[Fig 
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52. Round Small-celled Sar- 
(From Eindtleisch.) x 300.— 




This variety of sarcoma is also named 
eucephaloid, lymphadenoid, embryoplas- 



tic. The drawing, from Riudfteisch, shows 
the tumor to consist of small lymphoid 
cells usually round in shape, or, from 
mutual pressure, somewhat irregular. 
The intercellular substance is very scanty 
in amount, and can be seen only by teas- 
ing or pencilling a portion of a thin sec- 
tion, when we find it to be composed of a 
delicate reticulum of fibres, very similar 
to the intercellular network of a lympha- 
tic follicle. This structure is seen in the 
drawing, at b. The vascular arrangement 
is peculiar in that the vessels are embryo- 
nic in nature, being, as it were, simply 
a flattening of the cells, thus forming 
channels for the blood, as shown at a. 
Frequently there occurs a rupture of the 
delicate vessels, giving origin to extrava- 
sations or the formation of cysts, consti- 
tuting hemorrhagic and cystic varieties 
of sarcoma. 

This variety of sarcoma is met with in 
the skin, subcutaneous tissue, intercellu- 
lar connective tissue, bone, muscles, and 
in the glands. Clinically, it evinces a 
malignancy second only to that of the 
alveolar variety. 

Fig. 53. Spindle- and Giant-cell 
Sarcoma. (FromRindfieisch.) x 500. — 
This is a vertical section of a large 
myeloid sarcoma of the lower maxilla. 
The drawing includes a portion of the 
tumor and an osseous trabecula, which 
latter, upon the tumor side, is undergoing 
absorption by the action of the myeloplaxes 
(giant-cells) placed in the contours of 
Howship's lacuna?. The situation of the 
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youngest myeloplaxes is so constantly at 
the inner edge of the bone, that Rind- 
fleisch is inclined to consider them as 



metamorphosed bone-cells. The cells 
seen at the opposite side of the osseous 
trabecula are the osteoblasts of Gegen- 
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baur, and are producing new bone. Above ] 
is the tumor, consisting of spindle shaped 
cells interspersed with myeloid cells (giant 
cells). 

Fig. 54. Alveolar Sakcoma. (Prom 
Billroth.) x 400. — This variety of sar- 
coma differs from the others by its histo- 
logical resemblance to the carcinomata. 
Indeed, Eindfleisch considers it a carcino- 
matous defeneration of a sarcoma, and 



names it sarcoma carcinomatodes. As is 
shown in the drawing, it consists of cells, 
which are lymphoid in type, almost epi- 
thelioid, arranged in the alveoli of a con- 
nective-tissue meshwork. This reticulum 
of connective tissue is best seen by pencil- 
ling a thin section. At some points the 
collections of cells are separated by bands 
of connective tissue, which form larger 
alveolar spaces. According to Billroth 
and S. "W. Gross, this form of sarcoma is 
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distinguished from carcinoma, in that the 
cells are intimately connected with the 
walls of the alveoli or vessels which form 
them, and that by pencilling a delicate 
reticular intercellular substance, having 
its origin from the fibres of the larger al- 
veolar walls, is revealed. 

Fig. 55. Adenoma of the Mamma. 
(Rindfleisch.) x 300. — These neoplasms 
have their prototypes in normal glandular 
structure. They are composed of an ex- 
Fig. 55. 




cessive development of ducts and acini, 
the latter usually very imperfectly formed. 
At times the lumen of the ducts and acini 
is tilled with the proliferating lining epi- 
thelium, which frequently undergoes fatty 



degeneration. Between the enlarged acini 
and ducts is seen the peri-acinous and 
tubular fibrous connective tissue, which 
is not increased in amount. The limiting 
membrana propria, which separates the 
lining epithelium from the surrounding 
connective tissue, is intact in this variety 
of tumor, and serves as a point for differ- 
ential diagnosis between it and the carci- 
nomata. These growths are particularly 
liable to experience cystic changes. 

Fig. 56. Adeno- fibroma of Mamma. 
(From Green.) x 100^ reduced h — In 
this variety of neoplasm of the mammary 
gland, there is a new growth, both of the 
glandular structure and fibrous tissue. 
The acini, as seen in the drawing, are 
frequently much enlarged, constituting 
cysts, the walls of winch are lined by 
epithelium. From the internal surface 
of these cysts are developed papillary 
outgrowths covered by epithelium, which 
grow into their cavity and form secondary 
cysts. The interacinous fibrous tissue in 
this section is formed of a fibro-cellular 
structure. 

Fig. 57. Lymphoma. (From Bry- 
ant.) — This is a drawing from Bryant's 
Surgery, showing normal lymphadenoid 
tissue, which tissue is the physiological 
prototype of the lymphomata. These 
growths consist of a delicate reticular 
network of fibrous tissue. Within the 
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meshes of this network are seen nume- 
rous cells, lymphoid in character. The 
relative proportion of cells and reticulum 
varies in different growths ; at times the 
amount of stroma or fibrous tissue is very 



much greater than the cellular elements, 
or the contrary may occur, the cellular 
elements preponderating over the fibrous 
tissue ; the former is termed a hard lym- 
phoma, the latter a soft lymphoma. Their 
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structure is best seen by pencilling a thin 
section, when the fibrous tissue remains 
as a delicate meshwork. An inflamma- 
tory hypertrophy of a lymphatic gland 
(adenitis) is not considered a lymphoma. 



Fig. 58. Myxoma. (From Green.) X 
200. --In this form of myxoma we have a 
picture of embryonal connective tissue, 
showing the characteristic branched anas- 
tomosing connective-tissue cells, which 
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form by the joining together of their polar 
processes a 'reticulum, in the meshes of 

Fig. 58. 




which is placed the hyaline structureless 
mucoid substance. There are also seen a 



few leucocytes in the meshes of the net- 
work. 

Fig. 59. Pavement or Squamous- 
celled Epithelioma. (From Corniland 
Eanvier.) x 400. — Here are shown the 
dissected elements which constitute the 
neoplasm known as cancroid epithelial 
cancer or epithelioma of the skin and mu- 
cous membranes covered with squamous 
epithelium. To the right is seen an epi- 
thelial peg formed by an ingrowing of the 
squamous cells which cover the surface of 
the tumor. At irregular intervals iipon 
the peg, the cells are arranged concentri- 
cally, and constitute the pearly bodies 
(cell nests). One of these latter is seen at 
c, crushed, showing its minute structure, 
and it is found to be made up of cells 
similar to those which form the peg. The 
isolated cells at a, many of which contain 
several nuclei, have been teased from an 
ingrowing peg. 



Fig. 59. 




Fig. 60. Tubulated Epithelioma. 
(From Corniland Eanvier.) x 20. — This 
variety of epithelioma is composed of 
plugs or cylinders which anastomose one 
with another, and consist of squamous 
epithelium undergoing no epidermic evo- 
lution. The stroma consists of embryonal 
mucous or fibrous tissue. The cells con- 
stituting the plugs are small, of uniform 
size, and limited not by a sharp, but by a 
dentated border. By means of this den- 
tation the cells are united together by 



dovetailing. At b two of the spinous or 
dentated cells are seen magnified 400 dia- 
meters. 

Fig. 61. Cylindrical-celled Epi- 
thelioma. (From Cornil and Eanvier.) 
X 170. — This variety of epithelioma is 
met with, as a primary growth, only in 
mucous membranes which are normally 
covered by cylindrical epithelium, with 
the exception of those of the ovary. 
They consist of irregular tubular cavities 
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lined with cylindrical- shaped epithelium,?). 
The stroma, a, separating the tubules, con- 
sists of fibrous tissue. At c is a cystic cavity 
constituted b} r the union of two adjoining 
cavities. At d there is a constriction, a 



trace of the original intermediate septum. 
Irs the interior of some of the cavities is 
an amorphous mass, e, containing cells. 
The drawing is from a tumor of the large 
intestine. 



Fig. 60. 
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Fig. 62. Papilloma. (From Eind- 
fleisch.) — These growths have their phy- 



siological prototypes in the normal papillae. 
They are constituted by a foundation of 



Fie. 62. 




connective tissue, in which are found the 
bloodvessels ; covering this tissue are the 
layers of epithelium arranged as on the 



normal papillae. The drawing represents 
a single enlarged papilla of the cutis, 
covered by laminated epithelium.] 
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ABSCESS. 

By Holmes Coote, Esq. 
Revised by P. S. Conner, M.D. 



The object of the following essay is to 
lay down general rules for the guidance of 
the surgeon in the treatment of suppura- 
tion. 

Speculative views as to the origin of pus 
might well be here omitted, were it not 
that in this, more perhaps than in any 
other subject, they have exercised an in- 
fluence, not always beneficial, on rules of 
treatment and methods of practice. Our 
first inquiry, then, must be, what is pus, 
and what are its properties ? 

Pus, one of the commonest products of 
inflammation, is a creamy, yellowish-white 
fluid, neither acid nor alkaline : specific 
gravity 1.021 to 1.040. It consists of se- 
rum and pus-cells, or pus-globules. The 
serum contains more or less albumen, in 
all respects identical with that of the blood. 
The pus-cells, at first transparent when 
immature, become yellow from deposit of 
fatty matter when mature. The quantity 
of fatty matter in pus varies from 2 to 6 
per cent. 

If allowed to stand in a tall glass, it 
separates into a thick sediment and a su- 
pernatant serum : the latter is identical 
with the serum of the blood, inasmuch as 
it contains water, albumen, extractive 
matter, salts, and fat. The sediment 
consists of pus-globules — small spherical 
bodies, containing granular matter and 
one or more nuclei. The diameter of the 
entire pus-globule is ^ 5S in. : that of the 
nucleus ^^^ in. 

Pus thus constituted was called by the 
earlier writers healthy or "laudable;" 
but the fluid may present various abnor- 
mal or unhealthy conditions, to which 
reference shall be made hereafter. 

What is the origin .of pus? Does it 
come directly from the blood, to which, in 
many respects, it bears so close an affinit}'', 
or does it represent broken down or altered 



tissues, the w r aste of solid structures and 
organs? 

In the early part of this century it was 
boldly asserted that the dissolution of the 
living solids of an animal body into pus, 
and the power of this fluid to continue the 
dissolution, were opinions which were no 
longer entertained by any well-informed 
surgeons of the day ; and that the use of 
such phrases as " pus corrodes," or " it is 
acrid," etc. — expressions which imply an 
erroneous way of thinking — was very 
properly almost entirely discontinued in 
the language of every sensible medical 
man (Surgical Dictionary, by S. Cooper, 
p. 1050). 

But in the time we now live in there are 
two prevailing doctrines as to the origin 
of pus, of which one brings to mind this 
dissolution of solid tissues. First, that 
the fluid is formed out of the exuded plas- 
ma of the blood (Rokitansky). Secondly, 
that it is formed by a rapid cell-growth, 
set up by irritation in the parenet^ma 
itself (Virchow). The cells from which 
Yirchow considers pus-cells to be gener- 
ated are the corpuscles of areolar ^tissue 
(Bindegewebslwrperchen), which he sup- 
poses to permeate nearly every part of the 
frame. This latter view is the one more 
generally adopted, although the universal 
existence of these corpuscles has yet to be 
proved. 

Thus Weber describes pus corpuscles 
(as well also as the cells of lipomatous, 
sarcomatous, and cancerous growths) as 
originating from the connective-tissue- 
corpuscles by partition and endogenous 
production ; and Forster describes and 
figures a series of new formations of vari- 
ous kinds, proceeding from connective- 
tissue-cells. 

Henle, however, denies the existence of 
Virchow 's connective-tissue corpuscles, 
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but admits that there are certain nuclear 
or celloid bodies, which seem to be the 
same as the nuclei of Virchow's corpus- 
cles. 

Fuhrer denies the universal application 
of Virchow's doctrine of cellular pathol- 
ogy ; and in this position the question at 
present rests. Modern pathologists cer- 
tain^ do not regard pus as degenerated 
lymph. The white corpuscles of the blood, 
the lymph-eorpuscles of the chyle, and 
pus-corpuscles, are identical and indistin- 
guishable. They differ in their mode of 
origin. The two former are generated 
within a vaseular system, normally. Pus 
is generated external to the vaseular sys- 
tem, abnormally. Lymph-corpuscles, it 
has been positively aflinned, cannot escape 
from the blood, and pus-corpuscles cannot 
enter it, except by rupture of vessels ; con- 
sequently the latter cannot be regarded as 
a degenerated form of the former. 

Lately, however, the eseape of the white 
corpuscles of the blood from the capillary 
vessels of the frog without rupture of the 
vessel has been noticed by Cohnheim. 1 

Whatever ma} r be the issue of this cjxle 
of opinions, one cannot lose sight of the 
many points of resemblance between pus 
and blood, both chemically and micro- 
scopically ; and the time may yet come 
when a closer affinity between the two 
than now finds favor may be finally es- 
tablished. [This time came very soon. 
The correctness of Cohnheim's views of 
the migration of the white corpuscles 
having been established, almost all pa- 
thologists at once declared that pus was 
not generated externally to the vascular 
system, but that " pus-serum was the 
exuded liquor of the blood, and the pus- 
corpuscles all migrated white blood-cor- 
puscles." Virchow's conneetive-tissue- 
eorpuscle origin was believed in by but 
few. Further investigations, however, 
have shown that connective-tissue cor- 
puscles do contribute in some measure 
to pus-formation, as also do the cells of 
all tissues "■which experience a continu- 
ous renewal." Pus-corpuscles, therefore, 
may be regarded as coming ehiefly from 
the blood by direct penetration of the 
vessel-walls, and in part arising from the 
proliferation of pre-existing cellular ele- 
ments.] 

Inasmuch as pus consists of myriads 
of cells swimming in serum and formed 
at the expense of the tissues, it follows 
that prolonged suppuration is accompa- 
nied by a corresponding amount of ema- 
ciation and waste of the bod} r . But in 
all cases we must not lose sight of the 
causes tending to cheek assimilation and 
to arrest nutrition. The mere discharge 

1 See Appendix to the Essay on Inflamma- 
tion. 



of pus is often borne with tolerance, so 
long as the appetite remains unimpaired. 

Pus may be readily removed by the 
absorbents. The serum is taken up as 
any other fluid. The pus-cells either 
dry up, when they form a eheesy pulta- 
ceous mass, which may ultimately be- 
come cretaceous, and has often been mis- 
taken for tubercle ; or the fatty matter 
undergoes granular disintegration, the 
cell-wall softens, and the whole is re- 
moved in the usual manner. During the 
early period of histological research, a 
doubt was very generally entertained as 
to the possibility of the absorption of pus ; 
and a modern author endeavored to prove 
that it was an error to expeet in surgical 
practice the cure of a large abseess with- 
out discharging the matter. He argued 
that bleeding, purging, vomiting, sweat- 
ing, or other evacuations, often had the 
effect of causing the fluctuating tumor to 
vanish ; but this, it was affirmed, was 
only for a time : " a large proportion of 
serum had been withdrawn from the con- 
tents of the abscess, and these had been 
reduced to little be3 r ond cells ; but as soon 
as the blood had recovered its natural 
constitution, the cells (just like the nu- 
cleated eells of glands) again exerted 
their power, and surrounded themselves 
with their natural atmosphere." It was 
further stated, that accidental circum- 
stances will often act like the treatment 
to which reference has been made, and 
will reduce the fluidity of pus, so that an 
abscess apparently vanishes ; but the eells 
may remain quieseent an indefinite time, 
and presently again surround themselves 
with fluid blastema, forming the same 
amount of pus as at first. On such 
grounds, it was pronounced that the per- 
fect and permanent absorption of an ab- 
scess, consisting not only in the removal 
of its serum, but in the destruction and 
dissolution of its corpuscles, so that the 
part shall retain no tendency to re-aceumu- 
lation of its previous contents, is " among 
the very rarest occurrences in surgical 
praetice. " 

This opinion gained sueh ground that 
some of the journals thought it neeessary 
to reeord well-marked cases to prove the 
complete disappearance of large purulent 
collections without incisions (vide Medi- 
cal Times and Gazette, 1858, p. 295— eases 
under the care of Messrs. Hilton, Birkett, 
Critchett, and others.) No better illus- 
tration of the faet can be quoted than the 
eertain and speedy absorption of purulent 
effusions under the periosteum, in eases 
of tertiary syphilis. The doctrine of 
treating abscesses by bleeding, purging, 
etc, has for many years been exploded, 
experience having shown that a cure 
can be more readily effected by the op- 
posite course. About the end of July, 
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1S45, a young gentleman, aged twelve, 
was brought to" the late Sir W. Law- 
rence, in consequence of his suffering 
from a large chronic abscess, three inches 
by two in diameter, situated just below 
the angle of the left scapula. There was 
stiffness of the vertebral column, and the 
abscess was made out to be connected 
with some morbid condition of the bone. 
A surgeon had wished to open it, but the 
parents objected. Kest in the recumbent 
position, the administration of tonics, 
and a generous diet, were directed ; and 
on January 14, 1S46, about six months 
afterwards, the boy presented himself 
again, when it was found that the abscess 
had completely disappeared. 

[As shown by Sir James Paget, "ab- 
scesses are very apt to form in the seats 
of inflammation long past, especially 
where residues of pus remain. Such re- 
sidual abscesses may form, as in the seats 
of past necrosis, with all the pain and 
constitutional disturbance commonly at- 
tendant on acute abscesses ; but much 
more frequently they form slowly, and 
without pain, or fever, or any other dis- 
tress. . . . The healing of discharged 
residual abscesses is quicker, and attended 
with much less disturbance than the 
healing of first abscesses of the same size 
and in similar situations."] 

The time is not far back when the erro- 
neous opinion here pointed out, induced 
surgeons to adopt the practice of opening 
the cavity of a joint distended by in- 
creased synovial secretion. Microscopic 
examination had proved the existence of 
pus-cells in the fluid of an inflamed joint, 
and their absorption was deemed impos- 
sible. The most serious consequences, 
often involving the loss of a limb, ensued 
from the proceeding, and the practice 
was speedily abandoned, save under ex- 
ceptional circumstances. 

[By the use of the aspirator the fluid may 
often be safely much diminished in amount 
and recovery promoted. "When the joint- 
cavity is full of pus, such an abscess should 
be treated like any other, by free incision 
and thorough drainage.] 

A question arises whether pus ever 
makes its way, in its normal state, into 
the veins, there to mix with the blood 
and join in the circulation. The experi- 
ments of Mr. Savory have shown that in 
animals the injection of healthy pus into 
the veins is positively innocuous, how- 
ever severe the effects of septic matter 
may be. Bat we are told that pus not 
uncommonly makes its way into veins in 
some tissues which (like the cancellated 
structure of bone) abound with large 
veins, and some of these may have ulcer- 
ated, and have given entrance to the pus- 
cells ; or, in another case, the vein may 
itself have been the seat of suppurative 



inflammation, etc. ; and that, whether the 
admission of pus into the stream of blood 
have arisen in one way or the other, the 
results are uniform — the pus-cells are 
larger than the blood-corpuscles ; they 
consequently become fixed in the smaller 
capillaries at which they next arrive, 
and give origin to what are called second- 
ary abscesses. That fibrinous clots may 
be carried into the circulation and give 
rise to mechanical obstructions is a fact, 
now well established, but the same condi- 
tions in reference to pus-globules have 
yet to be proved. It behooves us, there- 
fore, to accept such views with caution, 
lest, by attaching to them an undue im- 
portance, we may be led from the better 
principles of treatment. Thus there are 
surgeons whose chief aim it seems to be 
to guard against the supposed peril at- 
tending open veins and the proximity of 
purulent matter, to the exclusion more or 
less of general hygieuic principles ; others 
allow the wounds no rest, as the secretion 
must be constantly removed ; while others 
again, resort to medicated applications to 
arrest the secretion of that fluid, whose 
ill effects in its normal state have never 
yet been thoroughly proven. 

Pus is not always of the same consis- 
tence or composition. It may be thin, 
though of yellowish color, when it is called 
purulent or puriform fluid. Pus stained 
with blood is sanious; when thin and acrid 
it is ichorous. It may contain cheesy- 
looking flakes, when it is called curdy. 
Pus formed in connection with diseased 
bone may contain, according to the late 
Mr. Bransby Cooper, 2| per cent, of gran- 
ular phosphate of lime. Dr. Gibb has re- 
lated a case in which a purulent discharge 
of blue color, from the presence of cyanu- 
ret of iron, proceeded from the diseased 
breast of a female, ret. 23, a native of 
Canada. 1 The dressings were stained of 
a blue color. " The color," observes Dr. 
Gibb, "was of alight-bluish green. Caus- 
tic potash removed the color, which it will 
also do with Prussian blue. The color 
was not restored by dilute muriatic acid, 
which would restore that of Prussian blue. 
Except when in small quantity, muriatic 
acid removed the blue color, but without 
producing a pink solution. Immersion of 
a piece of the stained linen in dilute nitric 
acid removed the color." The pus was 
at times fetid. The discoloration lasted 
rather less than a month, disappeared, re- 
turned in about three weeks, and finally 
ceased before the patient's discharge from 
the hospital. Dr. Gibb has collected the 
particulars of ten cases, all presenting 
similar phenomena : two in the Gaz. Medi- 
cale, 1S31 and 1834 ; M. Olioli's case in 

1 British American Journal of Science, New 
Series, vol. vi., p. 201, 1850-51. 
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Turin (amputation) ; a case in M. Maison- 
ueuve's wards (breast) ; three cases in the 
practice of Sir Benjamin Brodie ; one case 
(Dublin Journal of Medical Science) by 
Dr. Croker ; one case by Mr. Butcher 
(Lancet, and Dublin Medical Press) ; one 
case by Dr. Gibb. 

Dr. Gibb mentions other discolorations 
which have been noticed in pus, viz., 
orange-color, by Dr. Geoghegan — this 
fluid, however, proved to be "altered 
cellular membrane;" slate-colored pus, 
mentioned by the same author as a dis- 
charge in a case of abscess in the xiphoid 
cartilage — "it resembled the color and 
consistence of mercurial liniment ;" black 
pus, described by Dr. Bigger ;' green pus, 
common in abscesses of the brain ; dark- 
olive pus, devoid of color, of creamy con- 
sistence, showing under the microscope 
decomposed pus-globules, mixed with 
epithelial scales (evacuated from an en- 
cysted tumor of the labium) ; claret-col- 
ored pus, from admixture of blood ; brown- 
ish pus, from abscesses of the liver, etc. 

[The investigations of Liicke, Girard, 
and others, have thrown much light upon 
the cause and nature of the changes in 
the color of pus not dependent upon the 
admixture of blood or bile. Blue pus "is 
the result of an epidemic and contagious 
process," there being produced under the 
influence of a determined contagium (the 
agents of which are vibrios) pyocyanine, 
which gives a blue color to the dressings 
saturated with albuminous fluids. This 
pyocyanine is of " definite chemical consti- 
tution, crystallizable, and altogether inde- 
pendent as to its origin of the coloring 
matters of the blood or bile. It sponta- 
neously decomposes and develops a yellow- 
ish coloring matter, pyoxanthose ; the 
varying proportions of pyocyanine and 
pyoxanthose simultaneously existing ac- 
count for all the observed varieties of color. 
So far as the wound itself is 
concerned, cyanochrosis is a perfectly 
harmless process."] 

I cannot say that all these colors as ap- 
plied to pus are familiar to me — particu- 
larly "black," "dark olive," or "slate," 
etc. Many cysts, however, present when 
large the characters of abscesses, and con- 
tain fluid or semi-fluid secretions of differ- 
ent hues. 

The color of unmixed pus generally 
varies from light-yellow to white. The 
presence of blood in variable quantity will 
give any of the shades resulting from an 
admixture of red. 

An abscess signifies a collection of pus 
situated in any of the tissues of the body, 
and circumscribed by a cyst formed of re- 
cently-deposited and newly organized 
fibrin. Pus may form under many other 

1 Dublin Medical Press, 1849. 



circumstances ; as, for example, from a 
granulating surface ; in the pustules of 
impetigo, herpes, smallpox; in the areo- 
lar tissue of a limb ; in the cancellous 
texture of bone ; in the sac of the pleura 
or pericardium, etc. To none of these 
conditions should the term abscess be ap- 
plied ; the expression "diffused abscess" 
is a contradiction. We draw a very proper 
distinction between diffused and circum- 
scribed suppuration, regarding the term 
abscess as synonymous with the latter. 
We find in the examination of morbid 
specimens of the lung illustrations of what 
is here stated : a cavity formed by the 
softening of tubercle is not an abscess ; 
nor is an infiltrated condition of a part of 
the lungs by pus, giving to the lobe a gene- 
ral yellow color. In the one case we 
speak of a vomica, or tuberculous cavity 
or cavern in the pulmonary tissue ; in the 
other, of diffused suppuration. But an 
abscess in the organ exhibits a circum- 
scribed cavity lined by a layer of membrane 
with a smooth inner surface. The causes 
of abscess are numerous ; its symptoms, 
formation, and progress vary, not only 
according to situation, but also in con- 
nection with the previous condition of the 
individual. The surgical treatment re- 
quires in many cases the greatest amount 
of care, patience, detei'mination, and skill. 
And before entering upon the subject more 
minutely, I would observe that the prac- 
tice of invariably letting out matter as 
soon as formed is reprehensible. 

Abscesses are divided into acute and 
chronic ; but this distinction imperfectly 
expresses their variety. It serves, how- 
ever, as a good basis of classification, if it 
be remembered that the two gradually 
merge one into the other. The former 
maybe taken as a type of the disease. 
A part, previously inflamed and swelled, 
becomes affected with a throbbing pain, 
mixed with occasionally sharper parox- 
ysms ; the skin covering it becomes 
glazed, shining, tense, and reddish or 
pink-colored; the patient's aspect is worn 
and pallid, and he suffers from shivering 
fits. Upon examination the surgeon finds 
a considerable amount of surrounding 
oedema, but towards the suppurating part 
the tissues are firmer and the pain more 
acute. If it were possible to have the view 
of a vertical section of an acute or phleg- 
monous abscess, we should see in thecentre 
a collection of matter inclosed in an organ- 
ized vascular membrane of variable thick- 
ness composed of fibrin, external to which 
would be seen serous effusion, gradually 
decreasing in quantity until it ceased in 
perfectly healthy tissues. However deeply 
an abscess may be formed, it enlarges by 
the extension of its wall towards the ex- 
ternal integument or in the direction of 
some internal mucous or serous cavity, 
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When it approaches either skin or rau- 
eous membrane, it removes by degrees 
the bloodvessels which nourish those 
structures, by a process of thinning or at- 
tenuation : the most prominent part so 
thinned dies and separates as a minute 
slough, preceded by the casting-off of the 
epithelium. Thus a small circular aper- 
ture is formed through which the pus 
flows out. In the case of serous mem- 
branes the vitality is longer preserved, 
and the matter often escapes by a rent or 
tear. At first only a small quantity is 
discharged; but by degrees the stream be- j 
comes larger and uninterrupted, until, by j 
the contraction of the cyst or wall of the i 
abscess, the cavity is entirely obliterated. \ 
The external opening then closes and 
cicatrizes. Although much of the sharp 
throbbing sensation ceases when suppu- 
ration has been fairly established, still 
the process of pointing, or the coming of 
the abscess to the surface, is attended 
with much pain, and the surgeon may be 
called upon to assist nature by making 
an opening with a lancet or scalpel. Let 
him bear in mind the normal progress of 
an abscess, imitate the steps of nature as 
far as possible, and give the least amount 
of pain to the patient. He must first as- 
certain where the matter is situated. The 
feeling of fluctuation is more quickly per- 
ceived by one surgeon than another — a 
fact dependent upon the delicacy of touch. 
It is not necessary to grasp the part forci- 
bly and to press upon the inflamed tissues 
with violence : fluctuation is more readily 
ascertained by gentle manipulation and 
slight yet well-directed, and sometimes 
alternating, pressure. 1 When the matter 
points, it is better to make that the seat 
of puncture, although it may not be the 
most depending part, for nature in gene- 
ral will not be interfered with, and the 
point which she has selected will ulti- 
mately burst and become the true outlet. 
A bleeding-lancet is too small an in- 
strument for opening abscesses. The 
surgeon should use a thin yet broad- 
shouldered sharp-cutting double-edged 
knife or scalpel. And having pre-deter- 
mined where to make his opening, and 
the probable thickness of parts to be di- 
vided, he should plunge the instrument 
rapidly and boldly through the different 
tissues. If pus escapes by the side of the 
blade, he may, if he think fit, enlarge the 
incision to the requisite length as he 
withdraws the instrument. The pus must 
then be allowed to flow from the wound. 
There is no need of a probe, nor of any 
process of squeezing the walls of the cyst 
— a proceeding extremely painful to the 
patient. A soft poultice should be ap- 

1 For further remarks on fluctuation, see 
the Essay on Surgical Diagnosis. 
vol. i.— 22 



plied, and the remainder of the cure left 
to nature. 

An abscess may now be opened, with- 
out pain 'to the patient, by the simple ex- 
pedient of using the ether-spray. The 
integument is frozen in a few seconds, 
and then the introduction of the knife is 
not felt. 

[Local ansesthesia may also be induced 
by the application to the part of chloro- 
form, or better, pure carbolic acid, such 
application causing little or no pain and 
no injurious after-effects. Advantage 
may also be taken, much to the com- 
fort of surgeon and patient, of the stage 
of primary anaesthesia from ether, to 
which the attention of the profession 
was called by Dr. Packard, of Philadel- 
phia.] 

There are some surgeons, who, in open- 
ing an abscess, hold the knife as if they 
were dissecting, and cut successively 
through skin, subcutaneous tissue, fascia, 
etc. Such a practice should not be toler- 
ated ; it shows ignorance on the operator's 
part, and aggravates the patient's suffer- 
ings to an unbounded degree. 

[When the collection of pus is deep- 
seated and in the neighborhood of large 
vessels or other important structures, a 
safe and excellent method of opening it 
is that recommended by Mr. Hilton — viz., 
cutting through the skin and superficial 
fascia, then pushing a grooved director 
into the abscess and running along its 
groove a pair of dressing-forceps, sepa- 
rating the blades of which will enlarge 
the opening made by the director to such 
extent as to secure thorough evacuation 
of the pus. "Iu this way (wrote Mr. 
Hilton) you may open an abscess deep in 
the axilla or in other important parts of 
the body, without fear of inflicting any 
injury upon the patient."] 

In all cases the constitutional treat- 
ment must be adapted to the peculiarities 
of the patient. But as a general rule, we 
may lay it down that any lowering sys- 
tem of treatment is inadmissible in the 
case of suppuration. Such measures fail 
to arrest, though they may disturb, the 
process which is going on; and we remark 
that recovery is the more rapid the nearer 
the patient's condition approaches that 
of health. 

The practice of leeching inflammatory 
swellings has of late years greatly dimin- 
ished. Patients are now allowed gener- 
ous diet ; and, in a certain proportion of 
eases, quinine, opium, wine, or porter. 
Thirty years ago it was the custom to ad- 
minister lowering medicines, to order a 
spare diet, and not uncommonly to direct 
general abstraction of blood. 

The following case is interesting in illustra- 
tion of the influence of the general health 
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upon the process of suppuration. In 1843 
an officer arrived in England from India on 
sick leave. He consulted Dr. Latham re- 
specting the condition of his lungs, but no 
conclusive evidence of disease was obtained 
on examination. Soon afterwards a swelling 
formed about the left pectoral region. In 
three weeks' time fluctuation was detected, 
the matter seeming disposed to reach the 
surface in two situations : first, about an inch 
below the clavicle and towards the nipple ; 
secondly, in the axilla. An opening was 
made in the latter situation by Mr. Skey with 
a moderately large trocar, when about eight 
ounces of blackish-brown fluid were evacu- 
ated. Examined microscopically, this fluid 
was found to consist of blood-disks, fat glo- 
bules, and serum. In about a week, his 
health being much improved, the abscess re- 
filled, and, pointing under the clavicle, burst 
and discharged a quantity of healthy pus. 
The patient recovered. 

Abscesses frequently form about the 
head, face, and neck. Such an occurrence 
is very common in childhood, when it is 
often associated with depressed powers of 
health, as after infantile fevei'S, or with 
that condition of constitution termed 
strumous. The question may be asked, 
should we open such abscesses early, or 
should we allow them to burst ? About 
the scalp they are generally painful, when 
they may be opened ; about the face a 
cicatrix may lead to unpleasant contrac- 
tions ; so that, as a general rule, we open 
them in the direction of the line of feature, 
or of the fibres of the subjacent muscle : 
for instance, when matter forms in the 
upper lid, as is frequently the case after 
erysipelas of the head and face, we make 
an early incision in the direction of the 
fibres of the orbicularis palpebrarum mus- 
cle. But the surgeon must dismiss from 
his mind the idea that a cicatrix formed 
in infancy will of necessity become oblit- 
erated, or even remain stationary, during 
the growth of the child. It will indeed 
contract for a time, and lose all that pe- 
culiar elastic material which was at first 
deposited, until it becomes a thin, smooth, 
white patch, differing clearly, but not 
very markedly, from the normal integu- 
ment. "Thus a scar or a diseased spot 
may grow and assimilate as its healthy 
neighbors do. The scar of a child, when 
once completely formed, commonly grows 
as the body does, at the same rate and 
according to the same general rule ; so 
that a scar which the child might have 
said was as long as bis own forefinger, 
will still be as long as his forefinger when 
he grows to be a man.'" Mr. W. Adams 
related to me the ease of a young lady, 
who, when an infant, had a nsevus re- 
moved from the left clavicle by extirpa- 

1 Paget's Surg. Pathol., vol. i., p. 50. 



tion. The surgeon assured the mother 
that the cicatrix would disappear with 
years ; but on the contrary the scar has 
increased in length from an inch and a 
half to about four inches, and being situ- 
ated on the bosom produces an unseemly 
deformity. But this is an exceptional 
case ; and I am inclined to believe, with 
Mr. Paget, that " another rule within this 
is to be remembered — namely, that in these 
structures there is usually (especially in 
youth) a tendency towards the healthy 
state. Hence cicatrices, after long endu- 
rance, and even much increase, may, as it 
is said, wear out; and thickenings and in- 
durations of parts may give way, and all 
become again pliant and elastic." 1 

Abscesses in the neck of strumous chil- 
dren are rarely attended with much pain. 
They form about the cervical glands, and 
make their way readily to the surface, 
where they burst, partially cicatrize, and 
burst again, until the tuberculous matter 
deposited in the glands has been discharg- 
ed. Thus a series of deep puckered 
scars form in the neck, which are a great 
disfigurement in females. In course of 
years the red discoloration disappears and 
the integument regains its normal hue, 
but the marks are permanent. I do not 
believe that, as a rule, any good comes 
from opening these abscesses. [By time- 
ly opening, the deep, puckered, disfig- 
uring scars may, to a considerable extent, 
be prevented.] The surgeon had better 
rely on general measures. In the adult, 
a large cervical abscess connected with 
tuberculous deposit in the absorbent 
glands not uncommonly indicates the ex- 
istence of a similar morbid deposit in the 
lungs. This is especially the case when 
the matter has formed immediately above 
the clavicle. 

But in young children an acute and ex- 
tremely painful abscess may form behind 
the ear or below the angle of the jaw; the 
skin becomes of bright-red color, and the 
matter is obviously making its way to the 
surface. Here an incision should be 
made to relieve pain. The rule is clear 
in both instances. Surgical interference 
is required only when nature seems tardy 
in her proceedings, and productive of pain 
to the patient. 

In the adult the neck is the seat of a 
deeper and more serious suppuration, 
which forms under the sterno-mastoid 
muscle and in the proximity of the great 
vessels. It generally terminates in an 
abscess — that is to say, a circumscribed 
suppuration ; but occasionally the matter 
is diffused, when I have known the dis- 
ease prove fatal, by interfering with res- 
piration. It generally commences with 
stiffness of the neck, which the patient 

i Ibid. 
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refers to cold ; then the head becomes 
twisted to the opposite side, by the action 
of the sterno-niastoid muscle, which is 
raised by the swollen parts beneath. The 
whole side of the neck may feel uniformly 
hot, hard, and brawny ; or a mass of en- 
larged glands of nearly stony hardness 
may project from the posterior border of 
the muscle. The patient cannot open the 
mouth nor swallow in comfort ; he can- 
not rest, nor clear his throat ; he fears to 
sleep, lest ha should choke. The counte- 
nance becomes pale, sunken, and anx- 
ious, and attacks of shivering are severe 
and frequent. Death may ensue from 
general purulent infiltration and swelling 
of the cervical glands and the adjacent 
areolar tissue, or by the abscess bursting 
into the oesophagus, pleura, or other im- 
portant structure. A man, cet. 31, was 
admitted into St. Bartholomew's Hos- 
pital with pneumothorax on the right 
side and general emphysema. He had 
had pain in his throat and difficulty of 
swallowing some time before those symp- 
toms ensued, which indicated the pene- 
tration of the pleural cavity. After death 
it was found that an abscess formed in 
the deep cellular tissue of the neck had 
burst in two directions— namely, through 
the upper part of the oesophagus, and 
through the right pleura into the cavity 
of the chest.' My colleague, Mr. Callen- 
der, of St. Bartholomew's Hospital, has 
dissected two cases of deep suppuration 
of the neck, in one of which the pus made 
its way into the anterior mediastinum •, 
in the other, it surrounded the trachea 
and extended to the root of the lungs ; 
and Mr. Ballard exhibited at the Patho- 
logical Society the remains of a tubercu- 
lous abscess which had burst from behind 
the sternum into the trachea. Sufficient 
has been said to show that the sooner the 
deep cervical abscesses are opened the 
better ; the matter may be so deeply 
seated that the usual scalpel blade will 
scarcely reach it ; but that does not sig- 
nify, for the fluid will possibly find its 
way through the opening on the ensuing 
day. A case of this kind came under the 
care of the late Sir W. Lawrence, who 
entered his knife nearly the whole length 
of the blade without success. During the 
night the patient's sufferings became sud- 
denly greatly alleviated, and in the morn- 
ing the poultice was discovered full of 
healthy pus. The opening is more safely 
made behind than in front of the sterno- 
mastoid, and it usually happens that the 
fluctuation is more perceptible in the 
former situation. I saw a patient in St. 
Bartholomew's Hospital in whom a larsje 
purulent collection, inclining towards the 
posterior part of the neck, and causing 



1 Pathol. Catalogue, ser. xxiv. p. 14. 



the usual symptoms — throbbing pain, 
loss of sleep, etc. — had formed within a 
fortnight. 1 introduced the scalpel deeply, 
and gave issue to healthy matter ; the pa- 
tient recovered without an unfavorable 
symptom. But in many cases, especially 
if the patient be out of health and weakly, 
medical supervision should be continued 
for a considerable time. In the autumn 
of 1847, a lady, residing in the house of a 
surgeon in the city, went out in appa- 
rently perfect health to a party. She 
came home with swelled face, and it was 
supposed she was suffering from an attaik 
of mumps. Some leeches were applied. 
Swelling and inflammation increased, and 
the family called in Sir W. Lawrence, in 
the belief that the disease was erysipelas. 
The neck soon began to swell, and an ab- 
scess formed, which was evacuated by 
puncture. Thick well-formed pus es- 
caped from the incision in moderate 
quantity, and the opening soon closed. 
Then an abscess formed in the thigh, and 
pursued a similar course ; next, another 
over the left scapula ; and finally, a fourth 
formed over the hip. The ultimate result 
of the case was lost, the patient returning 
to the country. In this case there was 
possibly blood poisoning. 

In 1847, a female was in St. Bartholo- 
mew's Hospital suffering from a cervical 
abscess, deeply seated, and raising the 
carotid vessels, which could be felt pul- 
sating over it. There was numbness of 
both arms, and partial paralysis of the 
lower extremities. A puncture was made 
in consequence of impending suffocation, 
and from seven to eight ounces of thick 
matter were evacuated. This was follow- 
ed by immediate relief to all the symptoms, 
and slow return of all the functions of the 
limbs. In another case the swelling was 
at the sides and front of the neck, and 
over the situation of the thyroid body. 
Wherever, in such cases, the matter may 
form, the treatment is the same. A proper 
opening must be made as early as fluctua- 
tion is detected, that the abscess may 
neither extend into the cavity of the chest 
nor burst into parts important to life. The 
application of leeches is rarely required, 
but from the general condition of the pa- 
tient there is more frequent need of tonics 
and stimulants. Indeed, the administra- 
tion of quinine and wine here seems to 
assist and to expedite suppuration, and, 
after an opening has been made, to favor 
the processes necessary to the closure of 
the wound. In all instances the state of 
the patient affords us a sure guide of treat- 
ment. 

When abscesses form in the proximity 
of a joint, we have reason to suspect that 
disease is going on in the articulation. 
Not that the abscess of necessitjr commu- 
nicates with the s^-novial cavity ; but U 
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may be symptomatic of morbid changes in 
the soft structures or in the bone. A man 
came under my care, in whom there was 
a large suppuration under the deltoid and 
pectoral muscles ; I evacuated the matter 
by puncture, and then ascertained that 
there was acute disease going on in the 
shoulder-joiut. A similar case came un- 
der Mr. Stanley's care in 1857 ; and in 
both the severer disease was masked for a 
time by the painful suppurating swelling. 
The same remark applies to abscesses 
about the thigh ; and we find that such an 
event may be the first indication of inflam- 
mation of the hip-joint assuming an acute 
form. 

But the abscess may have a deeper and 
more serious signification. It may indicate 
the extension of some deep-seated suppuration 
through the articular cavity to the more su- 
perficial parts ; and such a case as the follow- 
ing may point out the necessity of the most 
careful examination on the part of the sur- 
geon. A boy was seen at St. Bartholomew's 
Hospital, in whom there was an abscess in 
the upper part of the right thigh pointing 
over the femoral vessels. Fluctuation ex- 
tended into the iliac region ; there was no 
pain in the hip, groin, or back. Mr. Stanley 
made an opening, whence there issued a con- 
siderable quantity of pus mixed with synovia, 
the latter separating and floating on the top 
of the former. Several openings were made 
at different times ; severe pain in the knee 
came on, the boy became hectic, and died 
November 10, 1846. On examination it was 
found that suppuration, commencing in the 
iliac fossa, had extended through the acetabu- 
lum, destroying the hip-joint, and presented 
itself in the situation where it was first punc- 
tured. 

In dealing with fluctuating swellings in 
the proximity of a joint, however, the sur- 
geon must not be too hasty in the use of 
the knife. There are changes in the syno- 
vial membrane producing thickening and 
interstitial suppurations, which can with 
difficult}' be distinguished from a circum- 
scribed and external abscess. The syno- 
vial lining of the theese embracing the sur- 
rounding tendons may pour forth a con- 
siderable quantity of turbid fluid, or even 
of pus ; and it may happen that the intro- 
duction of a lancet into such a collection 
will be followed by marked aggravation of 
the symptoms attending the articular dis- 
ease. When abscesses form external to a 
joint, they are generally very painful, and 
are attended with heat and redness of the 
skin ; the process of pointing soon mani- 
fests itself. An accumulation of fluid 
within a joint, or in the layers of the syno- 
vial membrane, or in the tendinous bursas, 
rarely affects the integument, as in the 
preceding case ; and the expression has 
become proverbial, that a external redness 



indicates the superficial character of the 
abscess.". 

The frequency with which abscesses 
form in the proximity of a wounded joint, 
during the processes of repair, is a fact 
pointed out by the late Mr. Hey : " When 
(after wounds) the capsular ligament be- 
comes inflamed, the formation of abscesses, 
attended with a high degree of fever and 
ultimately a stiffness of the joint, are the 
common consequences if the life of the 
patient is preserved." 1 

The subject of psoas abscess is treated 
elsewhere. 

There occur cases of abscess in the abdomi- 
nal walls, some of which are unconnected 
with disease within the cavity. They may be 
left to pursue their own course, especially if 
they show a disposition to come to the sur- 
face. But, in dealing with such swellings, 
we must never forget the frequency with 
which they indicate intestinal disease. In 
the Museum of St. Bartholomew's Hospital 
there is a preparation 2 exhibiting a portion 
of the abdominal walls from the right iliac 
region. The anterior part of the caecum is 
united to the peritoneum lining the adjacent 
muscles ; at this part also the mucous mem- 
brane of the caecum is removed, and irregular 
fungous growths occupy its place. A fistulous 
canal extends from the cavity of the caecum 
through the middle of the growths, and 
through the adjacent part of the abdominal 
Avail. The patient was a man thirty -five 
years old. The effects of an abscess bursting 
into the peritoneal cavity are fatal. 

A case was related at the Medico-Chirurgi- 
cal Society, April 22, 1845, in which Mr. 
Howell, of Risborough, found in the groin of 
a man aged 70, suffering from symptoms re- 
sembling those of strangulated hernia, a small 
hard tumor, about the size of a hen's egg, 
lying over Poupart's ligament, about midway 
between the external and internal abdominal 
rings. After two days, phlegmonous inflam- 
mation took place ; and on fluctuation being 
perceived, the part was opened and four 
ounces of pus were discharged. On the fol- 
lowing morning two worms (lumbrici teretes) 
were found in the poultice. Feces passed by 
the wound for three weeks ; but the man re- 
covered within two months. During the de- 
bate which followed, Dr. Chowne remarked 
that he had seen a case in which two ounces 
of quicksilver escaped from an abscess which 
formed in the groin of a patient who had 
taken much of this mineral. Fecal matter 
passed also for a time, and the wound ulti- 
mately closed. 3 

Many years ago I examined the body of a 
young lady, who died under the following 
circumstances : She had been some time pre- 
viously in the south of France, where she 
suffered from a dysenteric attack. She, how- 
ever, apparently had recovered, although 

1 Hey's Surgery, p. 355, 1814. 

2 Ser. xvi., prep. 2S. 

a Vide Lancet, 1845, p. 648. 
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she often complained of sudden pain and 
cramp in the abdomen. One day, while on 
horseback, she leaped over a small trench, 
when severe and agonizing pain immediately 
ensued over the whole abdominal region, and 
she could scarcely reach her home. She 
dropped from her pony, and died very soon 
afterwards. On examination it was found 
that a large abscess had formed in the pelvis 
between the fascia and peritoneum, and had 
been separated from the abdominal cavity by 
the thin wall of the sac. The sudden jerk 
had ruptured the abscess internally ; pus had 
escaped into the abdominal cavity, and peri- 
tonitis of the acutest form had supervened, 
under which she expired. 

[Perityphlitic abscess is not infrequently 
met with ; its prognosis is grave, and sur- 
gical treatment at the proper time affords 
the patient a very much better chance for 
life than does non-interference, the rela- 
tive mortality being perhaps as one to four 
or five. The operative procedure is much 
the same as that for ligation of the iliac 
artery, and the general opinion of Ameri- 
can surgeons, and they have had most 
experience in this, is that the incision 
should be made about the seventh or 
eighth day of the disease.] 

Dr. Deutsch' observes, "that to the fre- 
quently-occurring puerperal metastases 
belong abscesses, which are characteristic, 
inasmuch as they are often the local me- 
tastasis of a general ' blood-crasis, ' ex- 
citing puerperal fever. In a great number 
of cases no inflammatory attack precedes 
their formation ; and the presence of pus 
is first indicated by a rigor. So difficult 
of detection are these collections that the 
most careful examination, not only exter- 
nally, but also by the vagina and rectum, 
are often necessary." He divides pelvic 
abscesses into peritoneal and extra peri- 
toneal. The former is, in general, attend- 
ed with a febrile attack and acute local 
pain, and appears (1) in the inguinal fossa, 
more often the right than the left ; (2) in 
the ligamentum latum, also more often on 
the right side. In the first situation there 
is an external swelling ; in the second, 
there is none, and pressure adds but little 
to the pain. But examination by the rec- 
tum detects the feeling of fluctuation, and 
likewise produces severe pain, as does also 
lying on the opposite side, and the evacu- 
ation of the feces. In these cases we 
have generally adhesion to the rectum, 
rather than to the vagina or bladder. The 
extra-peritoneal abscess usually manifests 
less febrile reaction and an inconsiderable 
amount of pain. Its most frequent seat 
is (1) the spot where the aponeurotic cov- 
ering of the deep abdominal muscles going 
to the thigh passes into the fascia trans- 
versalis abdominis and Poupart's liga- 

1 Prag. Vierteljahrschrift, lvii. S. 63; 1858. 



ment. Examination by the rectum fails 
to give any information ; that by the va- 
gina is useful only when the abscess is 
situated on the iliacus in tern us. In course 
of time the abscess extends upwards to- 
wards the inguinal region, when its pres- 
ence soon becomes evident. (2) In the 
pubic region near the recti and pyrami- 
dales muscles, where their presence ex- 
cites pain. The extra-peritoneal are more 
common than the peritoneal abscesses in 
the proportion of two to one. 

Inguinal abscesses are readily detected 
externally. When pelvic abscess occurs 
in the female, the spot at which fluctua- 
tion is generally for the first time perceived 
is, according to Sir J. Y. Simpson, the 
roof of the vagina immediately behind the 
cervix uteri, or to one side, as if where 
the broad ligament would open below if 
its layers were separated by accumulated 
fluid. " The exploring needle," observes 
that distinguished physician, "which is 
of invaluable service in the examination 
of diseases, is never used to more advan- 
tage than when employed for the explora- 
tion of pelvic abscesses, when they happen 
to be unusually difficult or doubtful in 
their diagnosis. For in the common run 
of cases you will usually be perfectly able 
to make out the diagnosis without this 
assistance. In any case of pelvic celluli- 
tis, however, where you are in doubt as 
to the formation of pus, you may make 
sure of it at once by pushing an exploring 
needle into the centre of theltumor. '" The 
author continues, that "the best explor- 
ing needle is a long, slender thread-like 
trocar with a wire stilet passing through 
it. If the pus is thick, it may not tra- 
verse the trocar. But if the surgeon, after 
withdrawing the trocar, blow through, a 
drop or two may escape from the" end. 
The existence of matter having been es- 
tablished, it should be evacuated by a free 
incision." 

[Aspiration may be more advantage- 
ously resorted to for diagnostic purposes.] 

Abscess of the brain may be a result of 
direct violence to the cranium, or hap- 
pens as a consequence of disease of the 
temporal bone. A man who had had pur- 
ulent discharge from the left ear for five 
weeks died suddenly. On examination, 
the petrous portion of the temporal bone 
was found extensively diseased. In the 
left hemisphere of the brain there was a 
cyst, an inch and a half in diameter, con- 
taining pus. It was situated immediately 
over the fissure of Sylvius ; the walls were 
distinct, thin, and smooth on both sur- 
faces, and easily separable from the sur- 
rounding cerebral substance. 

Abscesses in the loose areolar tissue at 
the back of the orbit, causing protrusion 

i Med. Times and Gazette, July 16, 1859. 
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of the globe of the eye, are treated of in 
the Essay on Diseases of the Eye. 

Mammary abscesses may be acute or 
chronic ; superficial, deep-seated, or be- 
tween the gland and the pectoral muscle. 
In whatever situation they may form, the 
treatment is to be conducted on precisely 
the same rules as affect abscesses in other 
parts of the body. Most commonly sup- 
puration occurs during the progress of 
laetation, the patient being of feeble con- 
stitution and reduced below the usual 
strength. Among the poor we frequently 
see an abseess, occupying a large part of 
the gland, and formed within six weeks of 
delivery. The patient's face is pallid and 
worn ; the pulse excessively feeble ; the 
local pain is described as excessive, and 
the strength seems qui te exhausted. Sup- 
puration may be cheeked, and indeed pre- 
vented, by the timely administration of 
tonic remedies ; but in general, sooner or 
later, the matter forms, when it should be 
evacuated by a tolerably free incision. 
Some surgeons fear to use the knife, lest 
they should injure the lactiferous tubes. 
Such a dread is imaginary : far more in- 
jury will ensue to the organ from the 
enlargement of the walls of the abseess. 

The deep-seated chronic mammary ab- 
scess is peculiar in its slow growth, the 
absence of inflammatory symptoms, its 
firm, solid, and circumscribed feel, and its 
liability to be mistaken for a tumor. The 
cyst-wall is often very thick, so that it is 
impossible to detect fluctuation. I have 
seen the entire mammary gland removed 
by an experienced surgeon under the idea 
that the tumor was of cancerous nature, 
and other cases in which such an accident 
was on the point of happening. An in- 
cision made before the more serious oper- 
ation, but in the same line, will generally 
yield the necessary information. 

Abscesses seated between the mammary 
gland and the pectoral musele mostly de- 
pend on tuberculous deposit. They form 
and burst not uncommonly near the outer 
border of the mammary gland. Sinuses 
extend in different directions, and the dis- 
charge is for a long time uncontrollable. 
The patients are for the most part young, 
and of strumous habit ; in many instances 
there is tuberculous deposit in the lungs. 
In former times the practice consisted in 
laying open the sinuses, although this op- 
eration required the division through its 
entire thickness in more than one direction 
of the whole gland. I hope that this prac- 
tice no longer exists. The sinuses are but 
the channels through which the tubercu- 
lous matter is washed away ; the pus is 
but the agent for that salutary process ; 
and when in eourse of years the parts have 
resumed their normal state, the openings 
will close without difficulty. We have 
here but a repetition of the tuberculous 



deposit as witnessed in the cervical glands. 
The administration of tonics and of nour- 
ishing diet, removal when possible to pure 
air, combined with unirritating applica- 
tions and patience on the part of the pa- 
tient — these are proper measures on which 
we may place the greatest reliance. 

[These abscesses, unconnected with lac- 
tation, though the subjects of them often 
if not generally are of strumous or tuber- 
cular habit, mostly do not depend on tu- 
berculous deposit ; but upon either con- 
tusion, inflammation of the ribs or their 
periosteum, or, at times, perforating ab- 
scess of the pleura. Few surgeons will 
see in the pus " but the agent for the salu- 
tary purpose of washing away tuberculous 
matter." Eree evacuation of its contents 
and thorough washing out of the abscess- 
cavity, with careful compression, will 
greatly lessen the duration of the disease, 
and promote the closing up of the sinuses.] 

Acute idiopathic abscess of the testicle 
is extremely rare. There are two prepa- 
rations in the Museum of St. Bartholo- 
mew's Hospital (series xxviii.) worthy of 
attention. The first (No. 34) exhibits a 
testicle enlarged and indurated, with a 
small circumscribed abscess in the inte- 
rior. The second (No. 45) shows a testicle, 
in the centre of which there is an irregular 
circumscribed abscess, from which a fistu- 
lous passage extends through the tunics of 
the testicle and scrotum. The substance 
of the testicle around the abscess is indu- 
rated. The history of these cases, how- 
ever, is imperfect, and they may serve 
only to illustrate the progress of tubercu- 
lous deposit. 

The progress of tuberculous deposit in 
the testicle, such as leads to suppuration, 
is slow and attended rather with discom- 
fort and a sense of weight than with abso- 
lute pain. A dragging sensation extends 
along the spermatic cord, and the patient 
cannot bear pressure. As the morbid de- 
posit softens and approaches the surface, 
the integument becomes thin, red, and 
tender ; but the pain is generally such as 
may be readily borne. The surgeon may 
make an opening if he think fit, but he 
should remember, and warn his patient 
against, the possibility of protrusion of the 
tubuli seminiferi. Eor a further account 
of this disease the reader is referred to the 
Essay on Diseases of the Male Or- 
gans. 

The treatment of abscesses about the 
urethra, prostate gland, or rectum, will 
be found more fully described under their 
respective headings. I may here remark, 
that in most instances a free and early 
opening is indicated, not only for the relief 
of pain, but to prevent damage to impor- 
tant organs. An abscess of the perineum 
may be" far from the surface ; there may 
be neither pointing nor marked redness of 
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the skin ; fluctuation may be very indis- j 
tinct ; but the pain is deep-seated and 
heavy ; and examination finds the skin 
brawny and resistant. The patient should 
be put on his back with the knees raised, 
and a knife should be eutered deeply either 
in the mesial line, or obliquely as in the 
lateral operation of lithotomy. The pus 
is often thick and generally fetid, and its 
evacuation affords the patient great relief. 
In 1857 I saw a case in which a large col- 
lection of matter presenting at the nates 
had been allowed to extend so as to occu- 
py two large cavities, one extending to the 
posterior aspect of the pubes, the other 
passing backwards to the coccyx and 
almost " dissecting out" the pelvic viscera. 
The rule of procuring au external outlet 
for the matter as early as possible is obvi- 
ous, for the case assumes a much more 
serious character when the neighboring 
viscera become affected. Many cases oc- 
cur in which disease commencing in the 
hip-joint extends to the interior of the pel- 
vis, where it excites suppuration, which 
ultimately bursts into the rectum ; or the 
whole circumference of the bowel may be 
thickened, and permeated with fistulous 
passages. Abscesses in connection with 
disease of the rectum, on the other hand, 
may extend into the bladder, 1 or into the 
peritoneal cavity, 2 when death ensues from 
acute inflammation of the serous mem- 
brane. 

Among the rarer forms of abscess re- 
quiring immediate opening are those 
termed retro-pharyngeal. The following 
case illustrates the disease. 3 A powerful 
young man, aged fifteen, experienced pain 
and swelling at the back of the throat, 
with inability to turn the head or to open 
the mouth. There was a painful swelling 
in the region of the right parotid ; the 
tonsils were normal ; there was no fever. 
For the first fourteen days the symptoms 
were sometimes severer, sometimes easier ; 
on the sixteenth day there was hemor- 
rhage from the month and nose ; on the 
eighteenth spontaneous opening of the j 
abscess, with discharge of a quantity of 
bloody, wine-lees-colored matter. Behind 
the soft palate the swelling was still visi- 
ble. After some hours, about a pint of 
bright blood suddenly flowed from the 
mouth and nose — its source was never 
discovered. Four days afterwards there 
was a fresh discharge of blood, in this in- 
stance from the mouth alone, and on the 
following day a yet severer hemorrhage 
from the nostrils. The external swelling 
became larger and more painful. The 
abscess opened a second time in the fourth 
week, under precisely similar eircum- 

1 Mus. St. Barth. Hosp., ser. xvi. prep. 34. 

2 Ibid., ser. xvi. prep. 69. 

3 Wiirtemb. Corresp. Blatt, xiv. 1858. 



stances, with ease to the patient, the ces- 
sation of cough, etc. The internal swelling 
pressed the uvula forwards, but dimin- 
ished- in accordance with that situated 
externally. The patient died suddenly 
during the night from severe hemorrhage, 
which had recurred after an interval of 
fourteen days. On examination after 
death, a carious piece of bone was found 
on the front surface of the body of the at- 
las. In the cellular tissue, between the 
tonsil and parotid gland and about the 
branches of the carotid artery, there was 
a cavity the size of a hen's egg, filled with 
bloody coagulum. The immediate source 
of the hemorrhage was still uncertain. 
There were two small openings through 
the wall of the abscess into the mouth. 

[The existence of retro-pharyngeal ab- 
scess, especially in young children, may 
very easily be overlooked, the case often- 
times being mistaken for one of laiwngitis. 
Always secondary, this variety of abscess 
is generally consequent upon vertebral 
caries, or inflammation of the lymphatics. 
Death may be caused by pressure upon 
the larynx or trachea, or by the entrance 
of pus into the larynx. The locality of 
these abscesses has been found occupied 
by hsematoma and aneurism (in one case, 
at least, of the internal carotid), so that 
great care should be exercised in the es- 
tablishment of the diagnosis. Spontane- 
ous opening should not be permitted to 
take place.] 

The formation of abscesses may occupy 
either a few days or several months ; and 
we are justified in applying to the former 
the term "acute," and the latter " chron- 
ic ;" but we must remember that between 
these two the " shades are infinite." The 
following is a good illustration of a chronic 
abscess : "A healthy-looking girl, aged 
nineteen, experienced sharp, darting pains 
in the left buttock eight months previously. 
She soon after noticed a swelling, which 
has gradually increased up to the present 
time. When quite quiet she is easy, when 
she walks she limps, and feels pain. The 
integuments, loose and healthy, cover a 
tumor the size of the closed fist, hard and 
apparently bony, but with one softer point, 
attached to the left ilium near the sacro- 
iliac symphysis. There is no preternatu- 
ral heat, nor is the part painful when ex- 
amined. The girl has once experienced 
difficulty in making water." She was 
ordered generous diet and quinine, and 
rested in bed, poultices being applied from 
time to time. In the course of a month 
one part became more prominent and 
fluctuating ; and in the course of a few 
days a large collection of fluid was de- 
tected. The patient went to the seaside, 
where shortly afterwards the abscess gave 
way and discharged itself. The last ac- 
counts of the girl were that she was con- 
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valescent. The interesting point in the 
case is the length of time -which elapsed 
between the first symptoms and the clear 
manifestation of the disease. 

The term abces froid, cold abscess, is 
applied to such a case as the following : 
A man, aged 65, while nursing his wife, 
who was djing of a lingering disease, fell 
from a chair, overpowered with sleep, 
three weeks previously. He was admitted 
into St. Bartholomew's Hospital, April 7, 
1857, with a large abscess, unattended 
with heat, redness, or pain, situated in 
the right thigh. An opening was made 
by Sir "W. Lawrence, and three quarts by 
measurement of thick purulent fluid were 
evacuated. The opening was then closed, 
and the case ultimately did well. Such 
abscesses may form in any part or tis- 
sue of the bod}-. They may be small or 
large ; the cyst thick or thin. They may 
slowly come to the surface, or remain sta- 
tionary for years. The cyst may be so 
full as to present a tumor of incompressi- 
ble hardness ; or it may be thick-walled, 
and contain only a moderate amount of 
fluid. In the latter case it may, upon ex- 
amination, convey to the fingers the sensa- 
tion of a sharp rim of bone with a depressed 
centre, such as is common in cases of ex- 
travasation of blood under the scalp. Mr. 
Erichsen attended with Dr. Boott a gen- 
tleman who had a large abscess in the 
iliac fossa, which had been perfectly sta- 
tionary for nearly two years. "In the 
cancellous tissue of bone," observes the 
same surgeon, "abscesses may exist for 
an indefinite period, unless opened by sur- 
gical operation. " To Sir B. Brodie is due 
the merit of first directing the attention 
of the profession to the last class of cases, 
and of pointing out how relief is to be ob- 
tained from pain by the timely use of the 
trephine, as well as how the extension of 
the disease toward a neighboring joint is 
arrested by the evacuation of the cyst (vide 
Diseases of Bone). 

[Three years before Sir Benjamin Brodie 
made his first operation, Dr. Benj. B. Si- 
mons, of South Carolina, had reported 
(Carolina Journal of Medicine, Science, 
and Agriculture, Charleston, S. C, Jan'y, 
1825) seven cases of successful trephining 
of the tibia for bone-abscess. "But prior 
to both Sir Benjamin and Dr. Simons, 
Biomfield, of Sir Benjamin's own hospi- 
ia\ St. George's, had described, in his 
work on surgery (1773), the symptoms 
which should lead the practitioner to sus- 
pect the existence of abscess of bone, and 
had taught that the operation of trephin- 
ing in such cases should be substituted 
for amputation" (Blackman, Abscess in 
Bone).] 

Inflammation and suppuration of the 
hand scarcely comes under the strict defi- 
nition of an " abscess." The same remark 



applies to suppuration within the thecse 
of tendons. In both these instances we 
commonly have an absence of that dis- 
tinct cyst which gives to an abscess its dis- 
tinguishing characteristic. Yet we should 
not pass over in silence so important a 
disease, which, as it occurs for the most 
part from accident, in the vigorous and 
healthy, requires some peculiarity in treat- 
ment. Acute inflammation of the hand 
may supervene on a comparatively trifling 
injury, such as a wound with a small 
splinter of wood, or a scratch with a piece 
of bone. In the course of a few days the 
hand and forearm become red, swelled, 
and tense, the former being by comparison 
twice the thickness of the normal mem- 
ber. Abscesses may form both on the 
back and palm of the hand ; or suppura- 
tion may ensue in the thecse of the ten- 
dons, and spread under the annular liga- 
ment among the muscles of the forearm. 
The hand is heavy ; the fingers stiff and 
semiflexed ; the patient is deprived of 
rest, and has no appetite ; the tongue is 
furred, and the pulse of the affected side 
beats with twice the fulness and force of 
that on the opposite. If the disease be 
not checked, the tendons slough or become 
contracted ; the muscles get glued to- 
gether ; portions of the phalanges may 
die and exfoliate ; and the patient, after 
months of suffering, recovers with a use- 
less limb. From considerable experience 
in the treatment of these accidents, I 
should say that the abstraction of blood 
from the inflamed limb most effectually 
relieves the engorgement of the blood- 
vessels. The pain, previously excruci- 
ating, becomes more supportable, while 
the parts are soon ready to assume their 
normal state. In the class of cases here 
alluded to we have not so often to deal 
with an enfeebled constitution. The at- 
tack is of purely local origin, and is pro- 
portionately sharp and severe. It is sur- 
prising how small an amount of disease, 
in this part of the body, will excite almost 
insupportable suffering. During the 
month of October, 1859, a woman who 
had had suppuration at the end of the 
last phalanx of the forefinger, came to St. 
Bartholomew's Hospital. For several 
days and nights she had been ceaselessly 
racked with pain, which nothing except 
large doses of morphine could alleviate. 
In more violent forms the inflammation 
may spread to the wrist-joint, when death 
of the carpal bones ensues, and the move- 
ments of the hand become permanently 
impaired. Suppuration along the thecse 
Avill be folloAved by contraction of one or 
more of the fingers from adhesion of the 
tendons to the sheath. 

A proposition has emanated from the 
American School of Sursrery, to treat 
cases such as indicate a liability to exten- 
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give or even destructive inflammation 
by the operation termed the "Hun- 
terian ligation of arteries" — namely, by 
putting a ligature on the main artery 
of the limb between the diseased part 
and the heart. Dr. Henry F. Camp- 
bell, Professor of Anatomy in the New 
Orleans School of Medicine", and Consult- 
ing Surgeon to the Georgia Hospital dur- 
ing the late war, says that in such cases 
experience very early in the war taught 
that the risk of hemorrhage by the recur- 
rent circulation was not to be weighed 
against the great advantage of curing, or 
at least controlling, the inflammation — 
indeed, saving the" limb and life by the 
ligation of the main arterial trunk which 
supported this inflammation. Although 
the trials of this operation were first 
made in cases of gunshot injury, yet Dr. 
Campbell raises the question whether the 
principle be not one of much wider exten- 
sion and adaptation. He affirms that no 
hand, wrist, forearm or elbow, no foot, 
ankle, leg, or knee, should ever be ampu- 
tated for excessive or destructive inflam- 
mation, especially those cases resulting 
from traumatic causes, without the sur- 
geon first resorting, whenever the state 
of the patient will admit of it, to a pre- 
vious experimental ligation of the artery 
supplying the affected region. The sim- 
pler method proposed by Vanzetti in 18G7 1 
and by ISTelaton 2 of treating cases of severe 
inflammation by digital compression of the 
main artery, merits yet stricter investiga- 
tion. Both surgeons have reported favor- 
able cases, especially the former, who 
noticed marked local and general improve- 
ment after twenty-four hours' compression. 
Neudorfer 3 warmly recommends the prac- 
tice as moreover diminishing in many 
cases the very copious secretions. Mr. 
Moore, of the Middlesex Hospital, has 
successfully treated a case by acupres- 
sure ; and Mr. Maunder, in a letter to the 
British Medical Journal, 1868, speaks as 
follows: "Twelve months ago I pro- 
posed the application of a ligature to the 
superficial femoral artery to check acute 
inflammation of the limb following wound 
of the knee-joint. The operation was 
performed with immediate and continu- 
ous benefit, and the patient recovered. I 
need scarcely say that at the time I be- 
lieved the suggestion to be original, and 
have only now been undeceived by the 
perusal of a short paper upon the subject 
in the American Journal of Medical Sci- 
ences of April, 1868. It thus appears that 
the femoral artery was ligatured first, for 
wound of the knee-joint, byH. U. Onder- 

1 Gaz. des Hop., 1867, p. 545. 

2 Ibid., p. 1]4. 

8 Lancet, Dec. 7, 1867. 



donk, M.D., in the year 1813, and occa- 
sionally since that date also in America." 

Mr. Lister, who is a great advocate for 
the exclusion of air from the cavity of an 
abscess^ and of guarding against the ab- 
sorption of septic material, employs car- 
bolic or phenic acid— a volatile organic 
compound which, he says, appears to ex- 
ercise a peculiarly destructive influence 
upon low forms of life, and hence is a most 
powerful antiseptic. He states that the 
results of his treatment in the case of ab- 
scesses have been extremely satisfactory, 
and in beautiful harmony with the princi- 
ple indicated. The pyogenic membrane, 
like the granulations of a sore, forms pus, 
not from any inherent disposition to do so, 
but only because it is subjected to some 
preternatural stimulation. In an ordi- 
nary abscess the stimulus which maintains 
the suppuration is derived from the 
presence of pent-up pus. When a free 
opening is made in the ordinary way this 
stimulus is got rid of; but the atmosphere 
gaining access to its contents, the potent 
stimulus of decomposition comes into ope- 
ration, and pus is generated in greater 
abundance than before. When, however, 
the evacuation is effected on the antisep- 
tic principle, the pyogenic membrane, 
freed from the influence of the former 
stimulus without the substitution of a new 
one, ceases to suppurate, and furnishing 
only a trifling amount of clear serum, rap- 
idly contracts and coalesces ; at the same 
time the usual constitutional symptoms 
are got rid of without the slightest risk of 
irritative fever or hectic. 

In the unopened abscess there are no 
septic organisms, except in very rare cases. 
All, therefore, that is requisite is to guard 
against the introduction of living atmo- 
spheric germs, at the time that free op- 
portunity is afforded for the escape of dis- 
charge from within. A piece of rag,dipped 
in a solution of carbolic acid and oil, serves 
as an antiseptic curtain, under cover of 
which the abscess is evacuated by free in- 
cision. Over this is laid the antiseptic 
paste,' to guard against decomposition 
occurring in the stream of pus that flows 
out beneath it ; the dressings are changed 
daily till the sinus has closed. 

It is premature to speak decisively 
either as to the truth of the theory on 
which this plan of treatment depends, or 
on the success which may follow it. 

[Whatever difference of opinion may 
still exist as to the truth of the theory 
upon which the antiseptic system is based, 

1 The antiseptic paste is made of common 
whiting (carbonate of lime), mixed with a 
solution of one part of carbolic acid in four 
parts of boiled linseed oil, so as to form a firm 
putty. 
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there can be no question as to the success 
that has attended such dressing. The 
''antiseptic curtain" and "paste" were 
nearly a dozen years ago abandoned for 
the u spray," "gauze," "protection," 
and carbolized drainage-tube. For the 
method of preparing and applying these 
antiseptic materials the reader is referred 
to the chapter on "Antiseptic Surgery."] 
On various methods of opening an abscess. 
The employment of small knives, not un- 
like those used for the subcutaneous divi- 
sion of tendons, has been strongly recom- 
mended by some surgeons for the purpose 
of opening abscesses. It has been urged 
that a minute aperture relieves tension, 
and allows the escape of the matter as 
satisfactorily as a larger one. The plan 
has been recommended in cases of sup- 
puration in the thecpe of tendons, of psoas 
or lumbar abscess, of mammary abscess, 
etc. I am not in favor of the proceeding, 
regarding it as generally insufficient. In 
some cases, where it is desirable to secure 
the complete evacuation of the cyst, a 
trocar and canula may be employed ; but 
this measure does not offer any advantages 
over the common incision, Avhile the can- 
ula is apt to become clogged by some of 
the thick matter which is often found 
floating in the midst of the pus. It received 
the sanction, however, of the late Mr. 
Vincent. If it were very desirable to 
evacuate the contents of a large abscess 
without admitting air into the cyst, the 
surgeon might accomplish his purpose 
with " Thompson's trocar," 1 which pro- 
vides for the escape of the pus through an 
elastic tube fitted to the under part of the 
canula. It is an error, however, to sup- 
pose that the admixture of air with the pus 
is the great danger to be apprehended, or 
that exploring needles and small canulas 
may be used with impunity in all cases. 
Many large abscesses, freely opened, con- 
tinue to dfscharge health}' matter for many 
weeks ; while the introduction of a small 
needle has been followed by inflammation 
of the cyst of the abscess, and general 
constitutional disturbance. In opening 
chronic abscesses, a valvular incision is 
recommended. This may be effected 
either by passing the knife obliquely, or 
by drawing the skin in such a Avay that 
when it resumes its normal station the 
opening made through it does not corre- 
spond with the opening in the cyst. To 
such a proceeding there can be no objec- 
tion, especially when it is wished, as in 
cases of lumbar abscess, to let out some of 
the matter, and then to close the opening 
with adhesive plaster. A method recom- 
mended and practised by some surgeons, 
namely, to pass a long narrow knife 

1 Invented by Mr. Thompson, Surgeon, of 
Westerham. 



through the skin at a little distance from 
the abscess, and then under the skin into 
the sac, so that the pus may pass through 
a subcutaneous canal that shall be per- 
fectly valvular and exclude the air, finds 
favor in modern Avorks. The proceeding 
is harmless, provided there be a sufficient 
aperture for the escape of the pus ; but I 
am not aware that it possesses any real 
advantages over the usual method. The 
destruction of a portion of the skin with 
caustics, such as potassa fusa, or potassa 
cum calce, is generally objectionable, in- 
asmuch as it inflicts on the patient need- 
less pain without any corresponding ad- 
vantage. The part is first covered with a 
piece of adhesive plaster, which has a por- 
tion cut out exactly of the same figure 
and size as the opening intended to be 
made in the abscess. The best way of 
making the eschar is to moisten the sur- 
face, and to rub the caustic on the part 
till the skin becomes brown. The active 
substance is then to be immediately wash- 
ed off with some wet tow, the plaster is to 
be removed, and an emollient poultice 
applied. 

The practice of opening an abscess by 
a seton needle, and of leaving in the silk, 
that the matter may drain away, is in 
every respect objectionable ; the opening 
is of necessity small, and the presence of 
a foreign body dangerous. And the latter 
objection holds good with regard to the 
drainage-tubes recommended by M. Chas- 
saignac, and now so universally popular. 
If a proper opening be made, there can 
be rarely any occasion for a drainage- 
tube ; and however carefully it is inserted, 
it must of necessity inconvenience and 
distress the patient. I have tried this 
plan, and seen it tried, in cases of em- 
pyema. The irritation excited was con- 
siderable, and the pus did not always 
flow out through the tube. 

[The use of elastic tubing or some 
equivalent such as catgut or horsehair is 
still " universally popular," and likely to 
remain so, thorough drainage being rec- 
ognized as a very essential, if not the 
most essential element in the successful 
treatment of deep wounds and abscesses.] 

Injections of bromine or iodine have 
been employed with advantage in cases 
of chronic abscess ; they seem to check 
the secretion of pus by changing the ac- 
tion of the vessels on the cyst-wall. In- 
flammation is not a necessary result. 
The abscess should not be complicated 
with any deep-seated source of irritation, 
such as disease of the bone. The strength 
of the injection is usually one part of the 
tincture to seven or five of water. I 
think, however, that the practice, once 
much extolled, has become very limited ; 
those cases being best suited for it which 
do very well when treated on the usual plan. 
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[Excellent results have followed the 
method of treatment introduced by the 
late Mr. Callender, the so-called " hyper- 
distension ;" the sac of the abscess, after 
being emptied in the ordinary way, being 
refilled and distended as much as possible 
with an injected carbolic solution, one 
part to thirty, which is then allowed to 
flow off; such overfilling and emptying 
being repeated until the injected fluid 
"runs clear from the wound." This 
method is well adapted to the treatment 
of chronic abscesses, but the best results 
have followed its employment in cases of 
acute abscess also.] 



The odor of pus may be so faint as to 
be scarcely perceptible, or fetid in the 
highest degree. The fetid odor may con- 
tinue after the opening of the abscess, or 
cease in the course of a day or two. In 
other instances the pus seems to undergo 
a process of decomposition, and to acquire 
a fetid smell from exposure to air. With 
these different points the surgeon should 
be acquainted, that he may employ such 
remedies as the charcoal poultice, chlo- 
ride of lime, Condy's fluid, carbolic acid, 
etc., to correct the effects on the atmos- 
phere which the patient must of necessity 
breathe. 
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By Sir James Paget, F.E.S. 
Revised by P. S. Conner, M.D. 



Fistula and Sinus, terms of nearly 
similar meaning, are the surgical names 
of (1) long, narrow, suppurating canals 
(e. g., fistula in ano, mammary sinus, etc.); 
(2) canals giving unnatural exit to secre- 
tions (e. (/., gastric fistula, biliary fistula) ; 
and (3) unnatural apertures of commu- 
nication between mucous canals or cavities 
(e. (/., vesico-vaginal fistula). Ifa distinc- 
tion is to be made between the terms, fis- 
tula should be applied to the second and 
third of the above-named three forms of 
disease, and to those examples of the first 
form in which the suppurating canal has 
two openings ; and sinus should be applied 
exclusively to those of the first form in 
which the canal has but one opening. In 
these meanings the two names will be here 
used, although the diseases to which they 
are applied have so many things in com- 
mon that it is advisable to consider them 
under one heading. 

If we except the fistula?, or fistulous 
openings, that are formed by direct com- 
munication of two closely-adjacent canals, 
as the vesico-vaginal, or the vagino-reetal, 
the most general characters of fistula? and 
sinuses are, that they are canals of much 
less width than length, lined with ill- 
formed granulations, discharging a dis- 
eased purulent fluid. The canal may be 
of equal width throughout, as in many 
perineal and anal fistulee ; or, being nar- 
row at one end, it may at the other dilate 
iuto a large cavity, as in many cases of 



sinus in the breast or the subcutaneous 
tissue. ZSTo general account can be given, 
of the length, or direction, or branchings 
of such canals ; in all these respects there 
are multiform varieties. So, of their num- 
ber in any part : one is more common than 
two or more ; but ten, or perhaps more, 
may exist, as in the worst cases of urinary 
fistula?. 

Li structure, the walls of fistula? and sin- 
uses differ according to their duration and 
many other circumstances. When they 
have existed long, e. (/., for one or more 
years, and are not inflamed, the walls are 
commonly hard, "callous," not highly 
sensitive or easily bleedinc, and formed of 
condensed connective-tissue, inseparable 
from the adjacent structures. In the 
more recent states, the walls are soft, like 
ordinary layers of recent granulations, 
sensitive, readily bleeding, and easily 
broken through. In diseased states, they 
may be, as the surfaces of ulcers maybe, 
inflamed, spongy or oedematous, exqui- 
sitely sensitive, or sloughing. 

In correspondence with these differences 
in the obvious characters of the walls of 
fistula? and sinuses, the granulations lining 
them are various. In old cases, they are 
dense and firm, smooth on their free sur- 
face, with scarcely a trace of granular or 
papillary arrangement. In recent cases 
they are often coarsely granular, dusky, 
and soft. In all cases, they are unhealthy, 
having little or none of that tendency to 
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mutual union, or the development of cuti- 
cle, which belongs to the typical granula- 
tions of healing wounds and ulcers. And 
this unhealthiness may be traced in their 
minute structure ; for, of the granulation- 
cells, few show marks of healthy develop- 
ment, and many are granular, or filled 
with fatty particles, or not distinguishable 
from pus-cells, or imbedded in molecular 
debris-like substance. 

The pus agrees with this character of 
the granulations. It is never like that of 
a healing wound (the type of good pus) un- 
less the fistula or sinus be healing ; but is 
thin, watery, turbid, or flocculent. More- 
over, it may be mixed with the secretions 
of the part into which the fistula opens — 
as urine, fecal matter, saliva, etc. 

The orifices (fjistulce, by their varieties, 
determine certain designations. If there 
be two, the fistula (or sinus, as some would 
still name it) is called complete or open ; 
if only one, incomplete, closed, blind, or 
occult ; if the one orifice open through in- 
tegument, the fistula is called external ; 
if into a mucous cavity or canal, internal. 

The external or integumental orifice is 
commonly very small ; so small that it 
often closes, or is covered with a thin scab, 
till discharge accumulating beneath breaks 
it open again. Often, when the walls of 
the canal are soft and oedematous, as in 
cases of abiding irritation from a foreign 
body, or from dead or diseased bone, a 
small lobe of soft granulations — vulgarly, 
proud fiesh— projects at and conceals the 
orifice, or elevates it above the surround- 
ing skin. In very chronic cases, the outer 
orifice is often depressed in hard and thick- 
ened integument, and is like a hole in a 
scar ; in some more recent cases, espe- 
cially near the anus, it is wide and with 
compressed margins, like those of the 
Eustachian tube. 

The internal orifice has fewer varieties. 
It may be, or form part of, a deep ulcer 
of mucous membrane ; but, more com- 
monly, it is a simple round opening, 
through apparently healthy membrane, 
level with or slightly upraised from the 
surrounding surface. 

The structures through which a fistula 
or sinus passes may, in recent cases, be 
little changed ; in old cases they are usually 
hardened just round it ; and where re- 
peated suppurations have taken place, 
forming new canals or branches of those 
already existing, it is common to find all 
the adjacent structures confused in a 
hard, brawny, sodden substance, covered 
with coarse granular or almost warty 
skin. Such is the state in many of the 
worst old cases of perineal and rectal fis- 
tulas. Where sinuses extend into bone, 
the immediately suiTOunding bone is, in 
recent cases, usually soft or not obviously 
changed in structure ; but in those of long 



standing it is commonly solidified ami 
hardened, forming a kind of compact os- 
seous canal or cavity lined with a firm, 
smooth layer of granulations. 
_ The foregoing account relates exclu- 
sively to the fistulas and sinuses that open 
through either the integument or a mu- 
cous surface, or through both. When a 
fistula is a communication between two 
mucous cavities or canals, as in the vesico- 
vaginal, recto-urethral, and others of the 
like kind, the state of parts may be simi- 
lar to any of those just described, if the 
origin of the fistula were in suppuration 
between the two cavities. But if its ori- 
gin were in sloughing, or violence, or 
wound, the fistula is more commonly like 
a simple short canal or aperture between 
the two cavities, and the boundaries of 
the aperture are not granulating or sup- 
purating surfaces, but like healing or 
healed wounds. In the latter case the 
edges of the aperture are scarred, and the 
respective mucous membranes of the two 
cavities are continuous over them. 

The modes of formation of fistulas and 
sinuses are numerous, but maybe referred 
to three chief divisions, as dependent on 
abscess, wound, or gangrene and ulcera- 
tion. 1 

Abscess is by far the most frequent ori- 
gin of these diseases. The simplest cases 
of sinus (or incomplete fistulas) are those 
in which an abscess, with a comparatively 
large cavity formed in loose tissue, has an 
opening too small for the discharge of its 
contents. The chances of such an abscess 
becoming sinuous, through defect of heal- 
ing, are increased if a great part of its 
cavity is below its opening and is "bag- 
ging," or if the cavity is deep, and the 
opening traverses textures of various den- 
sities, as muscle, or tough fascia, or the 
mammary gland. In these cases, which 
include a great proportion of the sinuses 
extending under muscles, as the orbicu- 
l laris, glutei, and rectus abdominis, or un- 
I der fascias, as those in the calf and thigh 
and pelvis, the hindrances to healing are 
chiefly mechanical. The pus cannot get 
away so fast as it is formed, and it not 
only keeps the walls of the abscess apart, 
but irritates and presses them till, even 
though they may be very nearly in con- 
tact, they will not cicatrize or unite. 

The tendency of an abscess to become 
sinuous through mechanical hindrances 
to healing is greatly increased by coinci- 
dent disease, whether constitutional or 
local. Hence the greater frequency of 
sinuses after chronic than after acute ab- 
scesses, because the former generally oc- 

1 Congenital fistulse, such as the branchial, 
urachal, and others, are not considered here. 
We know their anatomical, but not usually 
their pathological, origin. 
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cur in those of defective health ; and 
hence, in part, the frequency of rectal 
fistula in the phthisical. In like manner, 
fistuloe and sinuses are especially likely to 
remain after suppuration in strumous in- 
guinal and cervical lymph-glands, or in a 
strumous testicle, or in the tissue about a 
diseased rectum, vagina, or urethra. 

Another group of cases of sinuses (or 
incomplete fistula?) are to he referred to 
the formation of abscesses in connection 
with the presence of foreign bodies or 
some abiding irritation, as dead or dis- 
eased bone or tooth. Such are the sin- 
uses connected with necrosis, caries, dis- 
eased joint ; the so-called dental fistula, 
leading to a dead or diseased tooth-fang ; 
the sinuses leading to bullets or other for- 
eign bodies. 

Abscess is, again, the most frequent 
origin of complete fistula. Thus, an ab- 
scess forming in the neighborhood of the 
rectum, after burrowing in the soft adja- 
cent tissue till it nearly lays bare the wall 
of the bowel, may open or be opened 
through the integument by the anus. At 
any time after its discharge, but usually 
soon after, ulceration through the bared 
and thinned wall of the rectum forms its 
second or internal opening, and the con- 
tracting abscess becomes a fistula. So, 
a perineal abscess may first discharge 
through the integument and then open 
into the urethra. But in either situation 
the course of events may be other than 
this, i. e., an abscess may open, first into 
the mucous canal, and then through the 
integument ; or ulceration from within 
the mucous canal may penetrate its wall, 
and give rise to the formation of an ab- 
scess external to it, which may then open 
through the integument, and thus finish 
what is requisite for a complete fistula. 

In an old case of fistula it may be im- 
possible to determine in which of the 
three modes of formation just indicated it 
had its origin, for the result is in all the 
same. But the observation of cases in 
process of formation makes it certain that 
the order of events may be thus threefold ; 
and proves that there is a remarkable 
liability both to the formation of abscess 
in the immediate vicinity of disease in a 
mucous canal, and to the penetration of 
the walls of the canal by ulceration ex- 
tending from a discharged abscess. And 
the liability is not exhausted by the for- 
mation and discharge of a single abscess ; 
for it is to the repetition of similar events 
that we must ascribe the multiplication of 
branches and new tracks of fistuloe, which 
are so frequent in the neighborhood of 
diseases of the rectum, urethra, and other 
canals and cavities. 

Wounds may be the origins of sinuses 
and fistulas, in the simplest manner, when 
they pass, with long or tortuous tracks, 



through many structures, and do not 
quickly heal. Thus, gunshot wouuds 
may become sinuous, even though no 
foreign bodies remain in them ; and parts 
of the wounds of stumps that have be- 
come indurated may, without death or 
disease of the bone, remain unhealed 
though contracted into the shape of 
canals. But with much greater fre- 
quency wounds lead to the formation of 
fistulas when they penetrate mucous cavi- 
ties or canals, and give exit to secretions, 
such as urine or saliva. The chance of 
their doing so is greatly increased when 
the secretion can escape through them 
more easily than through its natural pas- 
sage. Thus a cut into a healthy urethra 
is, on the whole, rarely followed by urinary 
fistula ; but a cut into one behind a strict- 
ure seldom fails to become fistulous unless 
the stricture be cured. In like manner, 
the opening of tracheotomy often fails of 
healing when the operation has been per- 
formed for disease leading to contraction 
of the glottis ; for the artificial opening 
will give easier passage to the air than 
the natural one. 

Ulceration and sloughing may in many 
evident ways give rise to fistula. As 
already mentioned, ulceration through 
the wall of the rectum may lead to abscess 
external to it, and the abscess may open 
through the skin ; or ulceration behind or 
through a stricture of the urethra may 
lead to urinary abscess and fistula. But 
without abscess-formation, a sloughing 
or phagedenic ulceration, or a spreading 
gangrene, may lay open the urethra or 
any other canal or cavity, and the open- 
ing may become fistulous. Cancerous 
ulceration is a frequent cause of fistulous 
communications between the bladder and 
vagina, or vagina and rectum, or other 
adjacent canals ; and sloughing of the 
walls of the vagina and bladder is the 
most frequent cause of the vesico-vaginal 
fistulas after tedious parturition. 

The general pathology of fistulas and 
sinuses which is here recorded will re- 
ceive full illustration in later portions of 
the work, in the essays relating to dis- 
eases of particular organs, as the rectum, 
urethra, etc. In them, also, the several 
methods of treatment appropriate to the 
disease in each locality will be described. 
Here only the general methods and prin- 
ciples of treatment will be considered. 

Tlie methods of treatment may be thus 
enumerated : general improvement of the 
health ; removal of foreign bodies or occa- 
sional irritants ; pressure ; drainage ; in- 
jection ; seton ; cautery ; laying-open ; 
tent ; plastic operation. 

General improvement of the health may 
be necessary for the healing of any fistula 
or sinus, but chiefly it is so for those 
which follow chronic abscess connected 
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with a strumous constitution, or which 
remain in the incomplete healing of deep 
abscesses or wounds, as of stumps. Many 
such an one, after remaining long un- 
changing in a hospital, has healed in open 
air ; or, in an ill-fed patient, has healed 
with good food. The general condition 
of the health is alwa} T s to be looked to ; 
but the special means of remedying its 
defect (if any exist) must be determined 
for each case separately. 

The removal of foreign bodies, or of occa- 
sional irritants, such as excretions when 
they flow over fistulas, is an obvious 
remedy. But it is not always sufficient ; 
for the walls of the fistula may have be- 
come so diseased that the removal of the 
original cause of its formation may leave 
them too unsound for healing. These, 
however, are only occasionally disappoint- 
ing exceptions to the rule that the re- 
moval of a foreign body, e. g. , of a piece of 
dead bone, a bullet, a ligature, a dead or 
diseased tooth, or any other, is followed 
by the healing of any sinus or fistula con- 
nected with it. Similarly, healing gener- 
ally follows when, for example, in a recent 
case of urinary perineal fistula, the pas- 
sage of urine by the urethra is made so 
completely free that none passes the 
wrong way, or when, in an older case, all 
the urine is withdrawn with a catheter. 

Pressure is seldom effectual for the cure 
of any fistula or sinus, except those that 
are recent and subcutaneous, or in a part 
which can be very uniformly compressed 
against an unyielding surface, as the 
mammary gland. In these, or in stumps, 
it may often be used with good effect ; but 
in older, deeper, and more complicated 
cases, it is scarcely worth trial. 

Drainage, — for which the perforated 
caoutchouc tube of M. Chassaignac is a 
very happy invention, and the spiral wire 
tube of Mr. Robert Ellis 1 is better — is ap- 
plicable to a great number of cases ;_ but 
chiefly to those in which a sinus or in- 
complete fistula depends mainly on pus 
collecting at a level below or distant from 
the aperture of discharge, or, more gen- 
erally, when pus is apt to be retained. 
Numerous instances of suppurating tracks 
about diseased joints, or following chronic 
abscesses, or lying deep in a limb or mam- 
mary gland, or in the course of suppu- 

1 These drainage-tubes consist of a spiral 
coil of very fine hard brass wire. They are 
easily made of any required length or size by 
rolling the wire over a fine steel rod, either 
by hand, or better, by means of an ordinary 
lathe. If necessary, they are quickly electro- 
gilt by a solution of cyanide of gold. They 
are introduced by an ordinary director, and 
retained in place by a strip of plaster. A 
more detailed account will be found in the 
Lancet for 1869. 



rating lymph-glands, are of this kind. In 
some of these cases it is sufficient to make 
a counter-opening, through which the pus 
may, by its own weight,"flow away ; but 
when this is insufficient, a drainage-tube 
should be inserted in the whole length of 
the canal, for the sake of its use in both 
securing the exit of pus and acting as a 
seton. 

[In the treatment of "suppurating 
tracks about diseased joints," especially 
the ankle, Dr. Sayre has strongly recom- 
mended the use of an oakum seton as u it 
is elastic and makes an equable pressure, 
and at the same time is always pervious 
to the escape of pus. " The same surgeon 
has found it advantageous to saturate the 
seton with Peruvian^balsam.] 

Injection of stimulant fluids is chiefly 
useful for long sinuses of old standing, 
running deep, and where counter open- 
ings cannot be safely made. Such are 
many of those that follow pelvic abscess, 
or lumbar or iliac abscess, not connected 
with diseased bone (for where bone is dis- 
eased, injection is very rarely useful). It 
may be used also with success in sinuses 
leading into diseased lymph-glands. The 
best materials are, the compound tincture 
of iodine ; or solutions of iodine in water, 
in the proportion of from 5 to 10 grains 
of iodine, and 10 to 20 grains of iodide of 
potassium to the ounce of water ; or car- 
bolic acid more or less diluted. 

Setons may find their use in many of 
the same cases as drainage-tubes, but are 
seldom preferable to them, since the tubes 
not only act as setons, but secure the dis- 
charge of pus with more freedom and 
cleanliness than any other kind of seton 
can. In some fistulee, however, in which 
the track is too small for a drainage-tube, 
a seton of one or more wires or silk 
threads may be usefully employed to vivify 
the granulating walls and bring them to 
coalescence. 

Cautery, actual or potential, and espe- 
cially the galvanic cautery, is of great 
value in two classes of cases ; namely (1) 
in the short canals or mere apertures of 
communication between adjacent mucous 
cavities, as the vesico-vaginal and others^ 
(2) in the old long and narrow fistuke 
leading into the urethra or rectum or sali- 
vary duct. Among the former, those 
which are small and recent, or such as re- 
main after a nearly successful plastic ope- 
ration, are especially suited for the cau- 
tery, which acts by gradually contracting 
and finally closing the apertures by re- 
peated scarring. 

Laying open is one of the most general- 
ly applicable methods of treatment of 
nearby all sinuses and fistulse. As exam- 
ples, the cutting up of long sinuses in 
strumous inguinal glands, and the ordi- 
nary operation for fistula in ano, may be 
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cited. The principle of all such proceed- 
ings is, to expose the whole extent of the 
suppurating canal or cavity sufficiently to 
permit its being " dressed from the bot- 
tom," i. e., covered with lint or other ma- 
terial, prevented from closing, and per- 
mitted to heal by its own scarring and by 
the levelling of its borders. 

A process, essentially similar to this, 
but rarely preferable to it, is that of slow- 
ly dividing the parts over or inclosing a 
fistula by gradually tightening a wire or 
cord passed through it. As the parts in- 
closed within the loop thus formed are 
gradually divided, so those without or 
beyond the loop are gradually healed, 
being made to granulate directly after 
they are divided by the loop. 

[If the ligature is employed (and in 
many cases of long deep sinuses and fis- 
tula? it is safer than the knife) the elastic 
ligature of Dittel is much to be preferred, 
as it cuts through more quickly, and, be- 
cause of its elasticity, tightens itself] 

In some cases it is necessary not only to 



lay open the sinus or fistula, but to destroy 
its walls with caustic, or by cutting or 
scraping. It is so in some old callous fistu- 
la?, in the soft parts, and more generally 
in those- of bones, or in those that lead 
down to diseased, though not dead, bone. 

When excretions, as urine, pass through 
fistula?, neither laying open nor any other 
proceeding is likely to be useful, unless 
free passage is provided for the excretion 
by its natural means of escape. 

Tents and the like means for gradually 
widening fistulous passages may be some- 
times preferable to the quicker widening 
by cutting ; but they are rarety used, 
probably because they are comparatively 
tedious. 

Plastic operations are adapted almost 
exclusively for such short fistulous canals 
and apertures as the vesico-vaginal, vagi- 
no-rectal, and others that follow violence 
or sloughing. For the larger apertures 
of this kind such operations are the only 
useful means. 



GANGKENE. 



By Holmes Coote, Esq. 
Revised by P. S. Conner, M.D. 



By the term "mortification" is meant 
the death of any portion of the living 
body. Gangrene may be said to imply a 
spreading destructive process, attended 
by progressive loss of vitality in the living 
tissues, of which sloughing phagedena, 
or hospital gangrene, otfers a good exam- 
ple. When soft parts are dead, they are 
said to be in a state of sphacelus. A 
more limited dead portion of the body is 
"a slough." Death of bone is termed 
necrosis ; the dead piece a sequestrum ; 
the process by which the dead bone is 
separated from the living is called exfolia- 
tion. Some authors appl\ r the term "ne- 
crosis" to death of any tissue ; others ex- 
tend it from bone to death of cartilage 
only. The modern views of the life of 
the blood have given rise to the term 
" necrsemia," or death of the blood. But 
these different terms have been used 
loosely, and it would lead to no practical 
result to attempt any very strict defini- 
tion. When the destructive process goes 
on internally and in parts concealed from 
view, such as the lung, the liver, or any 



similar structure, we say that gangrene is 
going on in the organ — that its tissue is 
"breaking down." A separated and 
ejected portion is a slough. In these 
cases, although we judge of what is taking- 
place by symptoms only, we employ the 
same terms as are applied to gangrene 
and mortification of external parts. 

Pathologically speaking, it is true that 
what is ejected from the tissues in the 
ulcerative process is dead ; but so long as 
it is in the form of minute particles, visi- 
ble only with the microscope, we speak of 
the disease as ulceration, not sloughing 
or mortification. The two processes are, 
however, often mingled ; a familiar illus- 
tration being afforded by sloughing pha- 
gedena, a disease at one time not uncom- 
mon in the venereal wards of the London 
hospitals. Here the ulcerative process 
proceeds with such rapidity that there is 
no time for molecular disintegration of 
the diseased tissues ; the ulcerative and 
sloughing processes go on, as it were, 
hand in hand. There are also cases of 
syphilitic ulceration, accompanied by 
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death or mortification of a circular por- 
tion of the integument and the subjacent 
areolar tissue ; and Dr. Baly has noticed, 
in his observations on dysentery, how 
even the smallest and most superficial ul- 
cers of the intestine are preceded by the 
death and detachment of portions of the 
mucous membrane with its covering of 
basement membrane and epithelium. 1 
Still, surgically speaking, there is a wide 
difference between ulceration and mortifi- 
cation. A man suffering from an irregu- 
lar and large syphilitic ulcer of the penis 
may pursue his avocations and indulge in 
his usual diet ; but when once a portion 
of the organ perishes or sloughs, small as 
is the part affected, the pulse rapidly 
sinks, the extremities become cold, the 
expression of the countenance is anxious, 
and the muscular strength fails. When 
a larger portion of the body dies, such as 
part of a limb, the symptoms are propor- 
tionately more severe. 

Mortification may proceed from a vari- 
ety of causes : from local violence ; from 
the application of heat or escharotics ; 
from the action of certain animal poisons, 
such as the urine or the variolous poison ; 
from inflammation in a part where, to use 
the language of Hunter, there is no in- 
crease of power, but, on the contrary, a 
diminution of it ; from arrest of circula- 
tion, or even in some cases, disturbance 
of it, etc. Two or more of these causes 
may be combined : mortification may be 
immediate, or more slow and consequent 
on other well-marked changes. It may be 
limited, or may spread ; the parts affected 
ma} r be dry or soft, etc. 

We are able to trace in many ways the 
influence of nerve-force in maintaining the 
vitality of a part. Suppose a child to have 
a deformity of a limb, dependent upon 
abnormal position of the bones, as in club- 
foot ; that limb will attain the same length 
and admit of development to the same 
extent as the opposite. Suppose, on the 
other hand, that the affected limb be suf- 
fering from infantile pararysis, referable 
to change in the great nervous centres ; it 
will be noticed that there is a want of an- 
imal heat, a sluggish circulation, defective 
nutrition, and arrest of growth. A limb 
so conditioned, when exposed to cold or 
otherwise, injured, is but little able to 
maintain the processes proper to repair ; 
and although, in many cases of loss of 
nerve-power, death of the tissues seems to 
result from their inability to bear ordina- 
ry inflammatory disturbance, still there 
are other cases in which the rapidity of 
the change from life to death requires an- 
other explanation. Such a case, probably, 
is that related by Sir B. Brodie, who saw 

1 Gulstonian Lectures, in Medical Gazette, 

1847. 



mortification of the ankle begin within 
twenty-four hours after an injury to the 
spine. But diminution of nerve-power 
generally leads to impairment of nutrition, 
and to repeated attacks of low inflamma- 
tion, during which the tissues may slowly 
perish. A warder in the Bridewell city 
prison suffered for many months from ag- 
onizing pain in the head ; at times he had 
scarcely command of himself; the pain 
chiefly seemed to follow the course of the 
branches of the right superior maxillary 
nerve, but the other branches of the fifth 
nerve of the right side were likewise 
affected. In course of time the cornea of 
the right eye became opaque, and the con- 
junctiva red. After some weeks the cor- 
nea sloughed, and the humors of the eye 
escaping, the organ collapsed. The ter- 
mination of the case was singular. One 
night, after agonizing pain in the head, 
something was felt to burst, when a large 
quantity of thick matter was discharged 
from the nose ; the symptoms subsided, 
the man regained his usual health, and 
passed into some other avocation. In the 
Museum of St. Bartholomew's Hospital 
(ser. ix. no. 9) is an example of central 
penetrating ulceration of the cornea, in 
consequence of destruction of the trunk of 
the fifth cerebral nerve by the pressure of 
a tumor near the pons Varolii. The 
whole nutrition of the corresponding side 
of the face was impaired ; the patient had 
repeated attacks of erysipelatous inflam- 
mation, bleeding from the nose, and at 
length destructive inflammation of the 
tunics of the eye, and ulceration of the 
cornea. 

[Impairment or even complete loss of 
sensibility of the part supplied by the first 
and second branches of the fifth pair of 
nerves, may exist for a long time without 
any ulceration of the cornea taking place ; 
indeed it is probable that when such cor- 
neal trouble occurs it is usually only indi- 
rectly consequent upon the nerve-affection, 
injuries not being felt and the presence of 
local irritants not being recognized.] 

Parts die through a deficient supply of 
blood, and this may be the sole cause, as 
when mortification follows the application 
of a ligature to the main artery of a limb, 
or the sudden laceration of the same vessel 
by violence ; or it may be combined with 
diminished nerve-power, as in some cases 
of gangrsena senilis. When death of a part 
takes place rapidly, the vessels still con- 
tain blood and the usual fluids, and the 
mortified parts are moist and soft. When, 
on the other hand, the death is slower, 
there is usually a deficiency of supply of 
blood ; the vessels become empty, and the 
part hardens and withers. And hence 
we read of moist or acute, and of dry or 
chronic gangrene. Exceptions to this law 
are apparent and not real. When it was 
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remarked by Mr. James, " that acute or 
rapid mortifications are not necessarily 
humid, as the slough from the application 
of caustic potash proves," 1 he should have 
added that the caustic action of this ap- 
plication consists in the abstraction of the 
watery elements of the part on which it 
acts. 



[Fig. 63 shows the swollen condition of 
a leg affected with moist gangrene follow- 
ing an injury, or the arrest of blood in the 
vein, as by thrombosis. In Fig. 64 may 
be seen the withered and shrunken state 
induced by a stoppage of the arterial cur- 
rent. 



Fig. 63. 




Moist gangrene. 

Fig. 64. 




Chronic, or senile dry gangrene.] 



Death speedily follows the complete 
stagnation of blood, as when a part is 
firmly strangulated. But if there be any 
circulation, however imperfect or slow, 
nature struggles for life. The surgeon 
who undertakes to destroy a vascular 
neevus, or mother-spot, by the ligature, 
knows well the importance of using a 
stout thread and of tying the knot firmly. 
Ko half-measures will answer ; either the 
circulation is completely arrested, or the 
operation is only partially successful. 
The same effect may be noticed in cases 
of strangulated hernia : if the strangula- 
tion be complete, the part dies at once ; 
but if it be less in degree, the venous cir- 
culation is retarded, while the arterial 
goes on; hence congestion and swelling 
ensue ; inflammation may supervene, or 
ulceration at the seat of the stricture. It 
may be questioned, however, whether 
vitality becomes extinct in any case of 
this kind until the strangulation is so 
firm, either directly or from secondary 
swelling, that complete stagnation of the 
blood has taken place. I have seen mor- 
tification of the whole of a lowly-organ- 



1 On Inflammation, p. 94. 
VOL.- 1.— 23 



ized morbid growth in the thigh follow 
an operation undertaken without success 
for its extirpation ; but here, doubtless, 
the tumor had been displaced from its 
connections during the proceedings of the 
operation, and it perished accordingly. 

It is commonly. believed that inflamma- 
tory congestion is that which most com- 
monly leads to mortification ; but in ac- 
cepting this view we must couple with it 
a modification, which Mr. Paget thus ex- 
presses : "It is perhaps to be regretted 
that the cases of this class should have 
been taken as if they were the simplest 
types of the process of mortification, and 
that the process should have been studied 
as an appendage, a so-called termination 
of inflammation ; for, in truth, the death 
of an inflamed part is a very complex 
matter ; and, in certain examples of it, 
all the more simple causes of mortification 
may be involved. Thus inflammatory 
congestion may end in the stagnation of 
the blood, and this, as an indirect cause 
of mortification, may lead to the death of 
the blood, and to that of the tissues that 
need moving blood for their support. 
But a degeneration of the proper textures 
is a constant part of the inflammatory 
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process ; and this degeneration may itself 
proceed to death, while it is concurrent 
with defects in the condition of nutri- 
tion." 1 The formation of bed-sores is re- 
ferred by the same author to the second 
of these conditions, for he points out that 
the intensity of an inflammation is not 
alone a measure of the probability of 
mortification ensuing in its course ; nei- 
ther is mere debility, for we daily see in- 
flammation without death of parts in the 
feeblest patient with phthisis and other 
diseases. " It is as if the death ol the part 
were the consequence of the defective nu- 
trition, which concurs with the rest of the 
inflammatory process, being superadded 
to that previously existing in the part." 2 

Instances of mortification from defect- 
ive nutrition are illustrated by the exam- 
ples of sloughing of the cornea in animals 
fed upon food deficient in nitrogen. And 
the influence of improper food upon the 
blood, rendering it unfit to maintain 
vitality in the remoter parts of the body, 
is exemplified by the accounts of gangrene 
affecting the lower extremities in persons 
eating bread made of bad black wheat or 
rye. This occurrence has been known to 
prevail in districts on the Continent, es- 
pecially after wet seasons, where rye 
forms a principal article of food. The 
name applied to the diseased rye is ergot 
or cockspur rye. The part of the body 
affected seemed to become insensible, 
cold, dry, and withered — to undergo those 
changes to which the term dry gangrene 
has been applied. Saviard mentions that, 
in cases noticed at Orleans in 1694, both 
upper and lower extremities were affected. 
Xoel, who wrote in 1710, states that he 
had never seen any one of the female sex 
affected, and that he had only witnessed 
one case in which the gangrene attacked 
the upper extremities. According to 
Bassau, surgeon to the Hospital St. An- 
toine, Dauphiny, the cases which he saw 
were not all of the dry kind, the limb 
sometimes becoming putrid, and maggots 
being generated. 

Cases of mortification from eating un- 
sound wheat have been recorded by Dr. 
C. Woolaston in the Philosophical Trans- 
actions, 1762. But of late years such cases 
appear to have been rare. The in- 
creased facilities of locomotion have 
proved the means of equalizing in some 
measure the wants and supplies of man- 
kind, and have tended, by raising the 
position of the very poor, to improve the 
general sanitary condition. 

When soft parts are about to mortify, 
the bright red and shining condition of 
the skin previously existing, becomes of 
deeper and more livid hue ; and here and 

1 Surg. Pathol., vol. i., p. 459. 

2 Op. cit., p. 460. 



there patches of dusky brown, green, or 
blue, mottle the surface. The cuticle be- 
comes loosened, and rises in blisters ; the 
temperature falls ; and the discolored 
parts become cold and insensible. The 
color of the skin becomes deeper and 
blacker, a thin, stinking fluid issues from 
the exposed integuments, and gas is 
evolved from the decomposition of fluids 
in the deeper-seated structures. 

If a limb which has undergone this 
change be cut into, the deeper-seated tis- 
sues are found to be soft, putrid, and rot- 
ten. They are soaked in a thin fetid 
serum, mixed with bubbles of gas. The 
color varies from ash-color to brown, but 
rarely black. The tendons retain much 
of their normal appearance, except that 
when handled they are found to be softer 
than natural. 

The appearances presented by mortified 
intestine, as observed in the operation for 
strangulated hernia, differ but slightly 
from the above. The surface of the gut 
loses its smooth, bright aspect, although 
the vessels remain congested and the part 
is black. But on this black surface the 
death of the tissues is marked by ash-col- 
ored spots of various shapes and sizes, 
which in some instances map out the sur- 
face of the congested intestine. The same 
thin, stinking fluid exudes, and frequently 
fills the hernial sac ; while the effects of 
this change are indicated externally by 
the deeper and more livid color of the 
skin, and its yielding and doughy feel to 
the touch. 

We have now to speak of the mode by 
which, after the cessation of the gangrene, 
the dead are separated from the living 
parts. It is but seldom that this process 
is attended by hemorrhage, for the blood 
coagulates in the large arteries which lead 
to a mortified part. "When a gangrened 
limb," observed Petit, "is cut off in the 
dead part, no hemorrhage occurs, because 
the blood is coagulated a great way in the 

vessels We have several 

examples of limbs amputated on account 
of gangrene, in which no hemorrhage oc- 
curred, although the amputation was 
made a considerable way in the living 
parts ; because the clot was not confined 
in these cases to the dead part, but was 
continued forwards into the living as far 
as the inflammatory disposition extended. 1 
When gangrene stops, the livid color of 
the adjacent integument, which marks its 
onward progress, becomes brighter and 
redder. It 'is at this part that the so- 
called ulcerative process begins, consti- 
tuting the line of demarcation between 
the dead and living structures. It was at 
one time believed that this act was ac- 
complished by the ulceration of the por- 

1 Mem. de l'Acad. des Sciences, 1732. 
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tions of the living tissues which are imme- 
diately contiguous to the dead ; and that 
the groove, gradually becoming deeper, 
undermined the mortified parts until they 
were completely separated. In propor- 
tion as the groove deepens, so do granu- 
lations rise from the living surface, and 
pushing, as it were, the slough before 
them, present upon its removal the aspect 
of a healthy granulating sore. But in this 
explanation the ulceratingandgranulating 
processes would seem to proceed at one 
and the same moment, which is impossi- 
ble ; and perhaps the latter process is of 
earlier occurrence, and of greater import- 
ance in the act of separation than is com- 
monly believed. This possibility of the 
living tissues acting by absorption on the 
dead, at one time disbelieved, has now 
been proved by instances of the absorp- 
tion of portions of pegs of ivory, driven 
like nails into bones, to excite inflamma- 
tion, for the repair of ununited fracture. 
Such a case occurred under the care of 
Mr. Stanley, some years ago, and more 
recently in one treated by myself, where 
so active was the absorption, the patient 
being a child, that the pegs dropped out 
before accomplishing their end, being de- 
prived, as it were, of their fangs. The fact 
of the upper portion of the peg being un- 
touched, though in contact with the living 
tissues and imbedded in pus, may be due 
to a law that the absorbents of bone are 
required to act upon the osseous tissue. 
Certain it is that the granulating process 
seems to be contemporary with the sepa- 
ration of the living from the dead tissues. 
The superficial slough, formed by the ap- 
plication of strong nitric acid, affords us 
the opportunity ofwitnessing this process. 
When the treatment is employed for stop- 
ping spreading gangrene with success, the 
first lucal effect after the charring of the 
sloughing surface is the disappearance of 
the livid red color of the yet living skin ; 
theu, in the course of a few days, the dried 
slough shrinks and contracts, while from 
the line between it and the living parts 
granulations seem to spring in every quar- 
ter, and just in proportion to the rapidity 
of this process of separation are the granu- 
lations the more abundant and the secre- 
tion of pus copious. 

^ For the phenomena attending exfolia- 
tion of bones, see Diseases of Bone. 

The treatment of mortification is guid- 
ed by rules which are much simpler than 
in times gone by. It is true that the sur- 
geon will have to consider whether the 
form of the disease be acute or chronic, 
and whether the patient be suffering 
from pain, fever, and constitutional dis- 
turbance ; but upon one point he may 
be sure in every case — namely, that 
he will have to husband the patient's 
strength, and to soothe him in all pos- 



sible ways. The idea of the surgeon 
"seeking to afford relief by imposing 
the antiphlogistic regimen," which con- 
sists in the employment of " blood-letting, 
purgatives, diaphoretics, and diluents," 1 
is now regarded as preposterous ; and 
cases are not met with in which "after 
one bleeding the pulse is quick, hard, and 
full." Sir Astley Cooper seems to have 
understood the impropriety of abstracting 
blood in cases of gangrene, although in 
courtesy to his provincial brethren he lim- 
ited his condemnation to London prac- 
tice. His plan consisted in giving small 
mercurial closes at night, in order to re- 
store the secretions of the intestinal canal 
and liver ; and the liquor ammonia? aceta- 
tis with a few drops of the tinctura opii, 
several times a day, with the view of les- 
sening irritability and tranquilizing the 
system. We may often read an instruc- 
tive lesson from transitions of opinion. 
The practice of bleeding, founded on im- 
proper principles, Avas tacitly condemned ; 
and no other course substituted except an 
attempt to palliate symptoms. 

In 1715, Mr. Rushworth, a surgeon of 
Northampton, published his remarks ' on 
the value of Peruvian bark ; and the 
most exaggerated statements of its effi- 
cacy were made by its supporters, who 
affirmed, with a want of judgment equal 
to that of the supporters of venesection, 
that it ought to be employed in almost all 
cases of mortification as soon as the vio- 
lence of the inflammatory symptoms had 
been appeased. 

More accurate pathological investiga- 
tion has taught us that, in truth, the 
means which we possess of controlling 
gangrene are few in number, although 
they often require great discrimination in 
their use. We should never lose sight of 
the cause of the disease. In an instance 
related further on, where mortification 
of the lower extremities resulted from 
impairment of the heart's action caused 
by effusion of fluid into the pericardium, 
the administration of mercurials tended, 
by suppressing inflammation, to remove 
the offending cause. When a part has 
perished in consequence of cold and 
stanration, Avarmth and generous diet, 
administered with prudence, is the course 
clearly indicated. There are instances 
in which bark or quinine maybe indicated 
in preference to wine or other stimulants; 
but in no Avay do we possess a specific 
against mortification, cither as an exter- 
nal or internal remedy. 

Of all medicines which need special no- 
tice, opium stands pre-eminent. By its free 
administration we are enabled to control 
in some degree the pain which wears out 
and exhausts the patient. Mr. Pott used 

1 Thompson on Inflammation, p. 559. 
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to administer one grain every three or 
four hours ; but never less than three or 
four grains in the twenty- four 'hours. He 
recommended it, not as a specific, but, in 
Mr. Hunter's words, as "a remedy which 
does good by not letting the disease do 
harm to the constitution." 

The following, then, should be the plan 
of treatment : If there be heat of skin, 
combined with feverish symptoms — thirst, 
loss of appetite, sickness, and rapid pulse 
— let us remember that this stage will 
soon pass by and leave the patient in need 
of all his remaining strength. Let not 
the surgeon force solid food upon the pa- 
tient against his will; easily-digested food, 
such as milk, puddings, broth, etc., may 
be freely offered ; port-wine and water, or 
brandy and soda-water, or effervescing- 
salines, may be prepared as drinks. If 
ice be grateful to the palate there is no 
objection to its employment. Pain must 
be controlled by opium or morphine. 

In cases where there is absence of fever, 
preparations of bark may be given ; and 
of these perhaps the liquor cinchona? is 
the best. It may be combined with ammo- 
nia, aromatics, chloric ether, camphor, 
or other similar preparations. 

In speaking of local applications, we 
cannot do better than call to mind the 
words of Mr. Pott : " Whatever heats, 
irritates, stimulates, or gives uneasiness, 
appears to me always to increase the dis- 
order, and to add to the rapidity of its 
progress. And, on the contrary, 1 have 
always found that whatever tended mere- 
ly to calm, to appease, and to relax, at 
least retarded the mischief, if it did no' 
more." It is desirable to keep the living 
parts warm ; consequently the limb may 
be wrapped in cotton-wool or flannel. If 
the mortified part is dry, no particular 
local application is needed ; but wherever 
it is moist or emits an unpleasant odor, 
it may be enveloped in a charcoal poul- 
tice, made by mixing powdered charcoal 
and linseed-meal ; or be surrounded by 
muslin bags filled with finely-broken 
wood-charcoal, or folded cloths soaked in 
Condy's fluid or carbolic acid and oil. 
Stimulating applications, such as brandy, 
balsams, or resins, are usually worse than 
useless. 

[Immersion of the gangrenous part in 
hot water frequently changed, or, better, 
kept steadily flowing into and out of the 
receiving vessel, produces an excellent 
result, both as respects the comfort of the 
patient and the arrestation of the morbid 
action (F. H. Hamilton). Baths of chlo- 
ral solution (1-1000 or 1-500) and oxygen 
baths have been frequently and advan- 
tageously employed, especially by the 
French surgeons.] 

On this head exception is made to the 
treatment of cases of traumatic gangrene, 



where immediate amputation, when pos- 
sible, is indicated ; to hospital gangrene, 
which is treated by the application of 
powerful escharotics ; and to frost-bite ■, 
on each of which subjects the treatment 
is appended to the proper section. 

JYoma. Among other instances of mor- 
tification from defective nutrition is that 
peculiar affection called Noma, or water- 
cancer of children ; Wasserkrebs, water- 
canker, cancer aqu&ticus. It has been 
chiefly described by foreign writers. It 
is spoken of by Galen and Cclsus. Bat- 
tus, a Dutchman, mentions the particulars 
of the case of a girl, aged five years, who 
died, and of a boy, aged three years, who 
recovered. Van Swieten says that he 
has seen the first set of teeth fall out, and 
the second set destroyed, the lower jaw- 
bone exfoliate, the lips, cheeks, tongue, 
and chin eaten away before the child died. 
The disease rarely attacks children older 
than ten or eleven, or younger than one 
year; and occurs in those of weak frame, 
improperly and insufficiently nourished. 
It has been noticed after measles, inter- 
mittent, remittent, and other forms of 
fever. The first symptoms are those of 
constitutional disturbance, wasting and 
loss of appetite, followed by swelling of 
the salivary glands, and a profuse dis- 
charge of saliva, which is thin, watery, 
and fetid, and flows from the mouth invol- 
untarily during sleep. Next, ulceration 
commences in the gums, which swell, be- 
come livid, and separate from the teeth ; 
the teeth become loose, and are soon cov- 
ered with dirty sordes. Soon ash-colored 
spots show themselves on the gums and 
neighboring mucous membrane ; they turn 
to dark-colored sloughy-looking sores, 
which spread rapidly in every direction, 
exposing the bone, which subsequently 
exfoliates. The sore spreads from within 
outwards, not by ulceration, but by a 
moist and sometimes dry gangrene, while 
the parts around swell and become first 
of livid red hue, then of grayish or black 
color, marking the spreading gangrene. 
A large aperture is thus made in the cheek, 
sometimes separated by a framum from 
the mouth, at other times continuous 
with it. 

In other cases the tumefaction of the 
cheek may be shining and hard, resisting 
the pressure of the finger ; the tempera- 
ture may be increased, and the color a 
rose-red fading away at the circumference. 
After a few days a blue spot appears ex- 
ternally, surrounded by a well-defined red 
border ; the color next changes from blue 
to black; and the destructive process 
goes on with such rapidity that in from 
three to six days the entire cheek has 
been destroyed. The changes in the 
bones seem to be peculiar ; they are 
usually confined to the surface lying next 
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to the layer of softened tissues ; the part 
not in immediate contact being healthy. 
Two different morbid processes have been 
noticed. First, the separation of the al- 
veolar process from the portion of diseased 
bone ; secondly, the successive destruction 
of the remaining surfaces of the bone. 

Fig. 65. 




Cancrum oris. Model 265, Guy's Hosp. Museum. 

The organized constituents take part in 
the process of softening, the earthy parti- 
cles being set free ; thus in children the 
separation of the alveolar process is easily 
affected, while the rest of the bone ac- 
quires a more or less worm-eaten appear- 
ance when the destructive process goes 
more deeply. An examination after death 
shows the sphacelated part of doughy con- 
sistence, black and easily torn. Under- 
neath the external gangrenous covering 
the areolar tissue is greasy and yellow ; 
serous infiltration, also of yellowish color, 
has taken place around. There is effu- 
sion under the arachnoid membrane and 
in the ventricles of the brain. In one 
case the heart and lungs were bloodless, 
and there were tubercles in the substance 
of the latter. The intestines were adhe- 
rent, from the effects of previous perito- 
nitis, and the mesenteric glands were 
swollen. In such a disease the obvious 
indications are, to remove the patient to 
pure air, to administer stimulants and 
proper nourishing diet, and to touch the 
sloughing parts with a solution of nitrate 
of silver, or some other stimulating appli- 
cation. There may be cases requiring 
the use of a strong escharotic. Antisep- 
tics must be freely used. 

Traumatic gangrene. — A part may be 
destroyed by direct local violence. There 
is no preceding inflammation, nor vascu- 
lar disturbance of any kind, to account 
for the change ; the immediate effect of 
the injury has been to deprive the living 
tissues of their life, when thejr become, 
subject to the same laws of decomposition 
as are applicable to the dead animal. As 
occurring in the lower extremity, the foot 
becomes cold and pulseless ; there is no 
sensation, even if the part be pricked with 
a needle or knife ; the appearance of the 
limb may not be much changed, for the 



skin is elastic and does not lacerate very 
easily. In 1835, a brewer's servant was 
riding asleep on the shaft of a dray drawn 
by a powerful team of horses. In passing 
through a turnpike the man's legs were 
jammed between the dray and the gate- 
post. The patient was immediately 
brought to the hospital. The right leg 
was severely injured, but the left appeared 
simply cold and without sensation : vital- 
ity had left it ; and after amputation it 
was found that, although the integument 
was entire, every tissue had been crushed 
and divided down to the bone, the popliteal 
nerve alone retaining its continuity. The 
same species of accident is that inflicted 
by cannon-balls or other heavy missiles, 
by steam-machinery or railway contu- 
sions : the part perishes simply because 
unable to retain the life inherent in it. 
The cause of death is not from want of 
blood. Vitality would be equally extinct, 
were it possible to maintain the circula- 
tion artificially. 

But the proximity of a mortified part to 
living tissues cannot be borne with impu- 
nity. Nature endeavors to cast off the 
dead from the living tissues by an inflam- 
matory process in the latter, which speed- 
ily lose their vitality from inability to sup- 
port this action towards repair. Accord- 
ing to Hunter, a diminution of power, 
when joined to an increased action, be- 
comes a cause of mortification, by destroy- 
ing the balance which ought to subsist 
between the power and action of every 
part. Thus the mortification spreads to- 
wards the trunk preceded by a blush of 
dusky red, marking its onward course and 
illustrating what is called " traumatic gan- 
grene." 

It does not often happen that the surgeon 
witnesses in such cases death from the un- 
checked progress of the disease. The 
indications for immediate amputation are 
so clear and so generally acknowledged, 
that he who shrinks from the responsibili- 
ties of the operation stands exposed to just 
reproof. A girl once came before mj' ob- 
servation in whom the left arm had been 
crushed by machinery beyond the possi- 
bility of repair. Partly yielding to the 
patient's own strongly expressed wishes, 
the surgeon did not amputate : mortifica- 
tion took place within a few hours ; it 
spread upwards towards the chest, the tis- 
sues about which became infiltrated and 
swollen by serous exudation, and the pa- 
tient expired comatose after a period of 
sufferings of no ordinary character, during 
which she frequently implored the per- 
formance of that operation which, once 
delayed, was no longer practicable. In 
the case of a bone, there may be no appar- 
ent change of tissue — the part which is 
dead remains surrounded by, and even 
attached to, living tissues ; but its circu- 
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lation cannot be restored ; and its re- 
moval bj' absorption, at one time thought 
impossible, is at least so slow a process as 
rarely to be contemplated by the surgeon 
in the light of a curative action. 

The application of powerful escharotics 
produces, in the same way as the applica- 
tion of heat, immediate death of a part by 
chemical decomposition. No inflamma- 
tory process is needed to account for the 
change— the heat and redness which may 
be noticed in the surrounding tissues being 
connected with the process of separation 
of the slough. Let us select as an illus- 
tration the action of strong nitric acid 
upon the living tissues. This escharotic 
applied to any part of the living body 
en uses immediate decomposition of the 
different elements, which become oxidized, 
leaving the carbon of the tissues as an es- 
char. Experience has shown that, after 
a part has been thus purposely destroyed, 
the better mode of treatment consists in 
leaving the dry eschar exposed to the air, 
the watery parts having been removed by 
the acid. 

Immediate death of a part may be pro- 
duced by the extremes of heat an.* cold ; 
and although it is commonly believed, and 
may in some instances be the case, that 
these agents, as well as caustics, applied 
in smaller measure do not kill the part at 
once, but excite an inflammation in it, 
which, added to the damage already re- 
ceived, may lead to indirect or secondary 
mortification, yet when we try to accom- 
plish this end in practice as a means of 
cure, we encounter unforeseen difficulty. 
The injection of nsevi, or mother spots, 
with irritating fluids is an example of what 
has just been said. I know of no means 
hy which a sufficient amount of inflamma- 
tion so as to cause death of the part can 
with certainty be produced ; we may de- 
stroy the vascular system at once by a 
powerful caustic, but we cannot always 
induce secondary mortification. Freezing 
applications, employed to render a part 
insensible to the pain of a surgical opera- 
tion, are not followed by secondary inflam- 
mation and mortification, nor has a sim- 
ilar result ensued from the exposure of the 
body to heat. It is more than probable 
that, in the healthy subject, the vitality 
of the different tissues is in little danger 
from inflammatory disturbance. The 
death of a part must be effected by pow- 
erful agencies coming from without, or by 
some accidental causes of disturbance to 
the general health. The only apparent 
exception to this is in the case of slough- 
ing of tendons or areolar tissue after cer- 
tain forms of inflammation ; but the pecu- 
liar character of organization in such 
structures is a sufficient explanation of this 
occurrence. 

[Under the head of "Traumatic Gan- 



grene" are usually classed not only such 
cases as above noticed, but all in which 
the mortification is consequent upon an 
an injury received, whether the death of 
the part is produced at once or later.] 

Secondary mortification. — It is difficult 
in all cases to draw the line between im- 
mediate and secondary mortification. A 
boy was under the care of Sir W. Law- 
rence, in St. Bartholomew's Hospital, to 
whom mortification of the toes had ensued 
from his sitting with his feet in the water 
of a running stream one summer's day 
after a long walk. We cannot believe that 
this accident could have happened to a 
perfectly strong and healthy child ; there 
must have been some cause to render the 
circulation feeble and the extremities cold. 
In all probability, the blood never flowed 
again in its accustomed way through the 
chilled parts ; and the inflammation which 
surrounded the mortifying structure was, 
it is true, due to vascular reaction in liv- 
ing tissues, but in no way connected with 
the spread of the gangrene, the exact ex- 
tent of which was limited by the accident. 
In other instances we see a patient of ha- 
bitually intemperate habits suffering from 
gangrene of an entire limb ; the integu- 
ment is of livid red color, the countenance 
sunken and anxious, the pulse rapid and 
feeble. At one time we accepted the ex- 
planation of such cases, that inflammation 
occurring in a part of low vitality was 
likely to be followed by gangrene ; but 
more accurate pathological investigation 
has shown that the main artery of the 
limb maybe plugged, 1 and that causes, 
either mechanical or vital, may interfere 
with the establishment of the collateral 
circulation. Although it is true that the 
progress of the mortification is marked by 
low inflammatory action, yet it would be 
incorrect to regard such inflammation as 
the cause of death. The part is perishing 
from insufficient suppty of 1 blood ; and the 
vascular excitement, the last expiring 
flame of vitality, does but influence the 
course which in each case the peculiar 
method of disorganization may take. 

Hospital gangrene. — Gangrene conse- 
quent upon a low type of inflammation 
requires for its development the exercise 
of some of those subtle undefined, causes 
which govern the outbreak of epidemics. 
We apply to it the terms phagedena gan- 
grenosa, gangrrena contagiosa, hospital 
gangrene, sloughing phagedena, etc. It 
is a species of humid gangrene, peculiarly 
characterized by its contagious and infec- 
tious nature. During an outbreak which 
took place in the year 1846 in St. Bartho- 
lomew's Hospital, the extension of the 
disease in two instances was clearly traced 

1 For further information on this subject, 
see Diseases of Arteries- 
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to the use of a sponge which had been first 
applied to a gangrenous sore, then boiled, 
and afterwards applied to a healthy wound. 
The infectious nature of the disease — that 
is to say, its rapid extension from patient 
to patient without personal contact in the 
same room — has been often witnessed. 
By this term we mean not only to imply 
that a number of persons living in the 
same room, breathing the same atmo- 
sphere, and exposed to the same causes, 
sutler in common, but that the exhalation 
from the wound of a person suffering from 
hospital gangrene may become in itself 
the means of the spread of the disease. A 
lady living in a low but not unhealthy part 
of the environs of London underwent the 
operation of extirpation of the breast for 
cancer. She was of excitable temperament, 
but healthy-looking and country-bred. 
About ten days after the operation the 
wound assumed an unhealthy aspect, and 
became gangrenous in the space of twenty- 
four hours. She was restless and irritable, 
although the pain was not insupportable. 
A single application of the strong nitric 
acid sufficed to arrest the sloughing pro- 
cess, and the patient recovered. But the 
odor clung to the walls of the chamber ; 
and after her removal, and the apparent 
purification of the apartment, of two per- 
sons who consecutively slept there for a 
night, the first had a sharp feverish attack, 
attended with total loss of appetite •, the 
second had a sudden attack of diarrhoea. 
There is every reason to believe that had 
a patient with an open wound been put 
there, the healing process would have 
been arrested. 

In contrasting the experience gained in 
the Peninsular with that obtained during 
the Crimean war, one cannot fail to be 
struck with the remarkable rarity of gan- 
grene among the British hospitals in the 
East. "During the first winter," says 
Mr. Macleod, " it prevailed a good deal in 
a mild form at Scutari ; but it never be- 
came either general or severe. It fre- 
quently attacked the openings both of 
entrance and exit (as applied to gunshot 
wounds) ; but occasionally seized on one 
only, snowing apparently a predilection 
for the wound of exit." 1 Dr. Taylor 
thought that in India gangrene more com- 
monly appeared in the wounds occasioned 
by grape or canister. In many cases Mr. 
Macleod thought the best designation 
would have been putrid degeneration. 

The abominable state in which the bar- 
rack-hospital at Scutari was during its 
early occupation may well have caused 
an outbreak of hospital gangrene among 
the broken-down men, who lay so thickly 
around the doors of the offensive latrines ; 
but I cannot say that I noticed any greater 



1 Surgery of the Crimean War, p. 165. 



tendency to its appearance at these places 
than at any other portion of the hospital. 
The corridors presented, I think, the great- 
est number of cases. Whenever it ap- 
peared, the patients were isolated, and 
sent into wards set apart for the treat- 
ment of the disease. "' The French, how- 
ever, suffered most dreadfully from hospi- 
tal gangrene in its worst form ; the great 
evil appearing to have been "overcrowd- 
ing." The disease raged rampant in the 
hospitals on the Bosphorus, and likewise 
in many of the transports. M. Lallour, 
surgeon to the Euphrate, says, in his pa- 
per on the subject, that from one of their 
ships sixty bodies were thrown overboard 
during the passage of thirty-eight hours 
to the Bosphorus. 

There cannot be a doubt, in speaking 
of the causes which lead to this fearful 
disease (which rages under certain cir- 
cumstances thus epidemically), that it is 
due to the agency of some unknown poi- 
son, which finds for itself a soil fit for 
propagation. Some circumstances, such 
as overcrowding and bad drainage, pro- 
mote its rapid increase ; but they alone 
are insufficient to account for all the phe- 
nomena. 

In the winter of 1846-47, the buildings 
constituting the north side of the square of 
St. Bartholomew's Hospital became invaded 
by the malady now under consideration. A 
healthy man, aged 32, cut his hand in the 
palm by accident, December 2. He was put 
into a light and airy ward, in the next bed 
to a patient suffering from compound luxation 
of the radius, attended with symptoms of 
diffuse inflammation of the areolar tissue. 
The cut hand swelled, became hot and pain- 
ful, and a small abscess formed, which was 
opened by the house-surgeon. The woutid 
thus made sloughed and assumed some of 
the characters of a phagedenic sore. The 
man was immediately removed to another 
part of the hospital, and, after considerable 
loss of substance, including some of the ten- 
dons, the hand ultimately cicatrized, but with 
impairment of motion. The patient with the 
dislocated wrist, suffering from diffuse cellu- 
lar inflammation, died on December 23 ; and 
it was found on examination after death, 
that suppuration attended with sloughing of 
the tendinous structures existed in both fore- 
arms, extending among the muscles under 
the fascia to near the elbow-joint. From this 
time a succession of cases of well-marked hos- 
pital gangrene ensued, the particulars of 
which, read before the Medico-Chirurgical 
Society, were published in the. Lancet, 
1857. It was argued, from the circumstances 
attending a similar outbreak in Univer- 
sity College Hospital, that the disease was 
apt to occur in new buildings, that in which 
it was first noticed at St. Bartholomew's Hos- 
pital being quite of recent date. But in op- 

» Op. cit., p. 166. 
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position to this view, there were at the same 
time cases in one of the older parts of the 
hospital quite detached from the preceding, 
hut presenting the same aspect to the north. 
Now in that year there had been striking 
thermometrical changes from unseasonable 
heat to extreme cold, and it is remarkable 
that when the disease prevailed in the Crimea 
there blew that much dreaded wind, the op- 
pressive sirocco. "In the Crimea," says 
Mr. Macleod, "during the heat of the sum- 
mer of 1855, after the taking of the Quarries, 
and the assault on the great Redan in June, 
not a few amputations of the thigh were lost 
from moist gangrene of a most rapid and fatal 
form. In the case of a few, who lived long 
enough for the full development of the dis- 
ease, gangrene in its most marked features 
became established ; but most of the men ex- 
pired previous to any sphacelus of the parts, 
overwhelmed by the violent poison which 
seemed to pervade and destroy the whole 
economy. This form of the disease occurred 
in four cases under my own charge, in men 
who had had a limb utterly destroyed by 
round shot or grape. In all, the knee-joints 
were crushed ; the collapse was deep and 
prolonged ; and the operation performed pri- 
marily in the middle third of the thigh. 
Three of the four were of very intemperate 
habits. All these cases took place about the 
same time, at midsummer, when many other 
similar cases appeared in camp. The wards, 
though fnll, were not overcrowded, and could 
from their construction be freely ventilated. 
The weather was sultry, and the cholera was 
in camp. The atmosphere was charged with 
electricity, and the dreaded sirocco prevailed. 
Wounds generally assumed an unhealthy as- 
pect for days when this pestilential wind 
blew. The cases of all those who died in my 
wards seemed to be doing perfectly well up 
to sixteen hours, at the furthest, before 
death."' 

The statement of Mr. Blackadder, 1 that 
hospital gangrene is at first a purely local 
affection, and that the constitutional 
symptoms do not make their appearance 
before the third or fourth, sometimes not 
till the twentieth day, is quite at vari- 
ance with present experience. In St. 
Bartholomew's Hospital patients com- 
plained of pain and tightness across the 
forehead, accompanied with severe head- 
ache ; the pulse was small, quick, and 
thready ; the aspect of the countenance 
anxious and depressed ; and they Were 
very commonly irritable. There was 
from the first a stinging pain in the wound, 
which prevented sleep. So constant were 
these symptoms that the surgeon could 
predicate the outbreak of the disease in 
particular cases. Now what says Mr. 
Macleod ? 



1 Surgery of the Crimean War, p. 168. 

2 Observations on Phagedena gangrenosa, 
by H. Home Blackadder, 1818. 



"In recording one case I relate all. Dur- 
ing the night previous to death, the patient 
was restless, but did not complain of any 
particular uneasiness. At the morning visit, 
the expression seemed unaccountably anx- 
ious, and the pulse was slightly raised. The 
skin was moist and the tongue clean. By 
this time the stump felt, as the patient ex- 
pressed it, heavy like lead, and a burning, 
stinging pain had began to shoot through it. 
On removing the dressings, the stump was 
found slightly swollen and hard, and the 
discharge had become thin, gleety, colored 
with blood, and having masses like gruel 
occasionally mixed with it. A few hours 
afterwards the limb would be greatly swollen, 
the skin tense and white, and marked along 
its edge by prominent blue veins. The cut 
edges of the stump looked like pork. Acute 
pain was felt." 1 Mr. Macleod here says, 
"The constitution by this time had begun to 
sympathize." Surely he has shown by his 
own words a sufficient amount already of se- 
rious general disturbance. The cold sweat- 
which broke out over the body ; the irritable 
stomach ; and the weak, frequent, and failing 
pulse, were but indications of approaching 
dissolution. The respiration became short 
and hurried, giving evidence of the great op- 
pression of which the patient so much com- 
plained. The heart's action gradually and 
surely got weaker, till, from fourteen to six- 
teen hours from the first bad symptom, death 
relieved him of his sufferings. Post-mortem 
examination, instituted shortly after death, 
showed the tissues of the limbs, and in many 
cases those of the internal organs also, to be 
filled with gas, and loaded with serous fluid. 
The vessels leading from the stump were 
healthy, and in only one case had there been 
any actual mortification previous to death. 
After the taking of Sebastopol in September, 
the same form of disease again appeared, es- 
pecially among the Russians who had been 
operated on, and was so deadly, that "in no 
case which I could hear of did recovery fol- 
low." 2 Dr. Hennen's account of hospital 
gangrene as it occurred in the Peninsula, 
during the war with the French, corresponds 
in all essential particulars with the above. 
"Let us suppose that our wounded have all 
been going on well for several days, when 
suddenly one of our most promising patients 
complains of severe pain in his head and 
eyes, a particular tightness about the fore- 
head, loss of sleep, and want of appetite ; 
and that these feelings are accompanied with 
quickness of pulse and other symptoms of 
fever ; his wound, which had been healthy 
and granulating, at once becomes tumid, dry, 
and painful, losing its florid color, and as- 
suming a dry and glossy coat. This is a de- 
scription of the first stage of our Bilboa hos- 
pital gangrene. If this incipient stage were 
overlooked, the febrile symptoms soon beeame 
aggravated ; the skin around the sore assumed 
a higher florid color, which shortly became 
darker, then bluish, and at last black, with 
a disposition to vesicate, whilst the rest of 



Op. cit., p. 170. 
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the limb betrayed a tendency to oedema. 
All these threatening appearances occurred 
within twenty-four hours ; and at this period 
the wound, whatever might have been its 
original shape, soon assumed the circular 
form. The sore now acquired hard, promi- 
nent, rugged edges, giving it a cup-like ap- 
pearance, with particular points of the lip of 
a dirt-yellow hue ; while the bottom of the 
cavity was lined with a flabby blackish 
slough. The discharge in this second stage 
became dark -colored and fetid, and the pain 
extremely poignant. 1 

There is no reason to believe that the 
disease, as witnessed now, differs in any 
essential particulars from that recorded 
by the surgeons of the Peninsular war ; 
and a careful examination of facts shows, 
I think, conclusively that the causes which 
lead to its outbreak are general and not 
local, and in most instances preventible. 
A case came before my observation in 
which spreading gangrene of the cha- 
racter here described took place on the 
nates of a young married woman. She 
had been travelling outside a coach and 
had got wet and excoriated, and she 
attributed the disease to this accident. 
But then one knew nothing of her hab- 
its or place of abode, and it may be in- 
ferred that she told as much of her his- 
tory as she found convenient. Cases 
are not uncommon in which gangrene 
attacks one sore, leaving others on the 
same subject in their usual state ; and 
this fact has been urged as an argument 
in favor of the disease being primarily 
local. But in the course of a short time 
the same change will be observed, if the 
conditions remain unaltered, to spread 
from part to part, and that too in spite 
of the most rigorous attention to cleanli- 
ness. 

The treatment of hospital gangrene 
consists, first, in the entire destruction 
of the sloughing surface by the strongest 
procurable escharotic. Nitric acid is gen- 
erally preferred. It should be applied by 
means of a small mop made of lint wound 
round a piece of wood of sufficient strength 
to admit of being pressed into every part 
of the wound. The eschar thus formed 
should be allowed to dry and form a hard 
and charred layer, under which granula- 
tion advances with great rapidity. No 
poultice nor wet lint is needed ; and there 
is no need of hurry in separating the es- 
char from the parts beneath. Chloroform 
[or ether] should be administered, as the 
proceeding is very painful ; then a full dose 
of opium should be given, and repeated if 
necessary. A liberal allowance of wine, 
spirits, and other stimulants must be or- 
dered, for patients take large quantities 

1 Principles of Military Surgery, by John 
Hennen, M.D. 



during this state of depression with impu- 
nity. Bark and quinine in these cases 
are frequently useful, and I have given 
the latter in large closes with success in 
cases where the application of the acid 
has failed. Should the sloughing process 
go on under the eschar, and the repetition 
of the caustic be impossible or injudicious, 
the Peruvian balsam may be laid on free- 
ly, while the greatest attention is paid to 
keeping every part of the surface as dry 
as possible. 

But local treatment will frequently 
prove unavailing, so long as the patient 
remains exposed to the same influences. 
He should be removed from the ward or 
sick-room, and put into another building; 
and when such a measure is impossible, 
the ventilation should be as free as possi- 
ble, while disinfectants should be liberally 
spread about. No sponges should be al- 
lowed ; or, after having been used, they 
should be immediately burnt. Dressings 
and applications of all kinds should be 
similarly destroyed when of no further 
use. And, finally, the surgeon should 
feel that it were better for the sick to be 
unsheltered in the open plain than to con- 
tinue in the crowded wards of an hospital 
so affected. 

[Of the nature of hospital gangrene 
little more is now known than was twenty 
3 r ears ago, notwithstanding the many in- 
vestigations made during the American 
and Franco-German wars. Possibly there 
may be a definite specific organism de- 
veloping or propagating the disease. It 
has not yet been found, only the ordinary 
bacteria of putrefaction having been ob- 
served. Perhaps a peculiar chemical 
septic material may at times be produced 
in a wound under the influence of unde- 
termined miasmatic causes, which once 
formed is readily communicable, and will 
develop the disease in any wound that 
may from internal or external conditions 
be in fit state to take on this form of gan- 
grenous action. Such special sepsin has 
not been presented by the chemists. The 
disease is usually seen in hospitals in 
which large numbers of wounded are 
under treatment. But simple overcrowd- 
ing does not produce it, and it has been 
observed sporadically in private practice. 
Though more likely to be developed in 
the debilitated, the scorbutic, the over- 
marched and underfed,- it time and again 
has seized upon the healthiest and most 
robust. The local symptoms generally, 
but not always, precede and give rise to 
the constitutional. The ordinary acute 
infectious diseases arc often prevalent at 
the same time, rfnd some have seen in 
hospital gangrene but a wound-diph- 
theria. Our knowledge, or rather want 
of knowledge of the producing cause of 
this disease is well set forth in Heine's 
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statement that " it is a specific poison of 
unknown nature exerting its action upon 
the surface of the wound and producing 
a coagulation of the fluids, which passes 
step by step through the superficial to 
the deeper parts." 

As respects treatment, it consists 
largely of prevention, by the observance 
as strictly as possible of the ordinary 
hygienic rules respecting the lodging, 
feeding, clothing, and warming of the 
wounded in hospital ; and very possibly 
also by thorough, careful, "antiseptic 
dressing." (Nussbaum, for example, 
reports that whereas eighty per cent, of 
the wounds under his care just before the 
adoption of " Listerism" were attacked 
with hospital gangrene, not a single one 
was so affected afterwards) : — isolation, 
for, however true it may be that the 
direct communicability of the disease has 
been denied by some excellent observers, 
bj r the great majority its contagious na- 
ture is admitted— free ventilation, that by 
dilution and rapid removal, the poison, 
if it comes from without, may perhaps be 
rendered inoperative (in this way we 
may explain in part the recognized ad- 
vantage of treatment in tents or open 
huts over that in permanent hospitals) ; 
— thorough cleansing of the wound, for by 
the presence of the gangrenous mass, 
the spread of the disease is promoted. 
Upon all these points thei'e is an agree- 
ment of opinion. But as respects the 
making of local applications and the 
most favorable agent to be employed, 
there is no such unanimity. All the 
prominent cauterizing agents have been 
used and with benefit ; but it is claimed 
by some that this benefit is in spite of 
and not in consequence of the applica- 
tion, and wholly due to the prelimi- 
nary cleansing of the wounds. The 
employment of the germ-destroyers has 
been satisfactory in its results, but the 
truth of the theory upon which their use 
is based has not, as we have already seen, 
been established. Several oxidizing 
agents have been especial favorites with 
many surgeons ; and substances prevent- 
ing oxidation, as the various hydro-car- 
bons, have been applied with excellent 
effect. During the American war bro- 
mine (Goldsmith) was most largely em- 
ployed ; nitric acid, permanganate of 
potassa, and turpentine were used in 
many cases ; and favorable results fol- 
lowed the application of sugar (Packard). 
During, and just after the Franco-Ger- 
man war in addition to the agents already 
referred to, camphor (Netter) and glyce- 
rine (Demarquay), were largely and 
satisfactorily used, chiefly by the French.] 

Frost-bite. — The effect of cold in produc- 
ing frost-bite was seen upon a large scale 
during the war in the Crimea by the sur- 



geons attached to the British and French 
armies ;. and there was a peculiar form of 
the disease affecting the hands and feet, 
very common during the first winter and 
spring, which Dr. Tholozan and some of 
the French surgeons were inclined to look 
upon as allied to a peculiar disease which 
appeared epidemically in France between 
the years 1828 and 1832, and which was then 
termed acrodynia. Mr, Macleod, how- 
ever, and with him, I believe, most English 
surgeons agree, is persuaded that it was the 
joint product of cold and scurvy. " This 
affection, " he says, "showed itself chiefly 
in the pulpy parts of the feet and hands, 
but especially in the ball of the toes, in 
the edges of the feet, and in the muscular 
ridge which runs across the sole of the 
foot at the roots of the toes. Its earliest 
symptom was a prickly sensation experi- 
enced when the patient stood on the foot, 
and was variously described by him as 
resembling the pricking of pins, or as if he 
walked on nails. There were lancinating 
pains in the calves of the legs, which parts 
felt hard and brawny, and were sometimes 
swollen and discolored. There was weari- 
ness in the limbs, and a most distressing 
heat in the feet, especially at night, when 
the weight of the bed-clothes could not be 
borne. An erythematous redness was 
often observed along the edges of the feet 
or hands ; and the sensibility, though 
generally heightened, was occasionally 
diminished, so that patients sometimes 
said, in walking "they did not feel the 
ground." It was often localized in small 
patches, and not always accompanied by 
other scorbutic symptoms. It was often 
combined, too, with low fever or dysen- 
tery, and not unfrequently followed by 
desquamation of the epidermis, and some- 
times by local gangrene." 1 

This affection was intractable so long as 
the depressing influences on the general 
health continued ; and it was remarked 
that during the first winter the frost-bites 
were much more severe and difficult to 
manage than during the second, when 
better preparations were made for the oc- 
cupying forces. The French suffered more 
than the English. "In their hospitals," 
says Mr. Macleod, " a limb might be seen 
sphacelated half-way to the knee." 

Any wounds from frost-bite are pecu- 
liarly'difficult to heal ; and "the removal 
of bone from the fingers or toes, however 
black and apparently dead, and though 
only attached by the most slender connec- 
tion, was certain to cause a great amount 
of irritation, which sometimes became 
alarming." 2 The same was noticed 
wherever the patient was situated, whether 
in the hospitals, in the camp before the 

1 Surgery of the Crimean War, p. 79. 

2 Op. cit., p. 173. 



SENILE GANGRENE. 



363 



city, on the heights above Balaclava, or 
in the warmer regions of Scutari, Renkioi, 
or Smyrna. Surgeons gave up interfering 
in any way. The most soothing applica- 
tions ; the greatest gentleness ; rest in the 
horizontal posture ; the administration of 
generous diet and stimulants in proper 
quantities, were the chief measures found 
of service. It mattered not whether or 
no chloroform were administered ; a sur- 
gical operation to divide even the smallest 
band was found to be fraught with clanger ; 
and special injunctions for non-interfer- 
ence in any way were therefore very prop- 
erly impressed on the younger surgeons. 
We have in the Museum of St. Bartholo- 
mew's Hospital the feet of a girl aged 
nineteen, which became frost-bitten during 
a cold night when she slept in the street. 
An attempt was made to restore circula- 
tion by putting the feet into warm water. 
Senile gangrene presents itself under two 
forms — the dry and the moist. The for- 
mer (gangrmna sicca) is due to the gradual 
decrease in the supply of blood to the part, 
and is slow in its progress ; the latter, also 
dependent on deficient supply of blood, is 
more especially influenced by low inflam- 
matory action consequent on irregularity 
in the circulation, and diminished nerve- 
power. In the first, the part slowly 
withers, and becomes dry. In the second, 
the part, feebly nourished, becomes in- 
flamed, and perishes. This disease, as its 
name imports, attacks chiefly the old, or 
those whose constitutions have been in- 
jured by excess. Some surgeons have 
remarked that great eaters, rather than 
great drinkers, have suffered from moist 
gangrene ; and as early as the days of 
Cowper, the ossification of the arteries of 
the legs was noticed in persons who had 
died of this disease in both forms. 1 A 
patient may be old from excess, and suffer 
from gangrene of the extremities at a 
comparatively early age. A man age.d 
fifty-four was admitted into St. Bartholo- 
mew's Hospital, Feb. 22, 1839, with mor- 
tification of the third and fourth toes of 
the right foot ; oedema of both legs ; cough 
and expectoration of mucus tinged with 
blood. The countenance was of bluish 
aspect, as if there were obstruction in some 
part to the circulation. The extremities 
were cold, and the pulse feeble and at 
times scarcely perceptible. The man died 
the following day, and the body was re- 
moved without examination. An in- 
stance of gangrene of the foot at a yet ear- 
lier age was under the care of Sir W. Law- 
rence in St. Bartholomew's Hospital in 
1857. The patient, a young man aged 
23, had a severe attack of acute rheuma- 
tism, accompanied with pericarditis ; effu- 
sion took place into the cavity of the serous 

1 Phil. Trans., vol. xxiii., p. 1195. 



membrane, and the circulation became so 
impeded that mortification of the foot en- 
sued. Under proper treatment, the mor- 
tified -parts separated and the stump of 
the foot healed ; but the patient suffered 
so much from the imperfect nature of the 
cicatrix, that he again presented himself 
for admission, being desirous of having 
the foot removed by amputation, which 
operation I accordingly performed. In- 
asmuch as the causes which produce this 
form of gangrene may come into operation 
at different ages, the term ''senile" gan- 
grene need not be used. The terms " dry" 
and " moist" express sufficiently the lead- 
ing characteristics. Mr. James relates a 
case in which it happened to a woman 
aged forty-two. 1 

There cannot be a doubt that simple 
diminution of the heart's action will in 
some cases be followed by mortification of 
the lower extremities. We see such oc- 
currences after severe fever ; but granular 
degeneration of the contractile coat of the 
arteries will, by destroying the equalizing 
power of these vessels over the circulation, 
lead to the same result. The action of 
the heart, however, is not in itself suffi- 
cient to preserve the proper supply of 
blood to all the tissues of the body ; the 
stream is maintained by the contractility 
of the arteries, and, as recently shown by 
Mr. Wharton Jones, by that likewise of 
the veins. In old persons suffering from 
this form of gangrene the blood has been 
found thin and insusceptible of coagula- 
tion ; and in a case where amputation was 
performed, difficulty was experienced in 
preventing secondary hemorrhage. Thus 
in cases of senile gangrene, many condi- 
tions may have been combined to lower 
the vitality, and to render parts prone to 
mortify from accident, injury, or diseases 
which under other circumstances would 
have been trivial in their results. The 
morbid change has been well described by 
Mr. Pott :— 

"In some few instances it makes its ap- 
pearance with little or no pain ; but in the 
majority of the cases the patients feel great 
uneasiness through the whole foot and joint 
of the ankle, particularly in the night, even 
before these parts show any mark of distem- 
per, or before there is any other than a small 
discolored spot on the end of one of the little 
toes. It generally makes its appearance on 
the inside, or at the extremity of one of the 
smaller toes, by a small black or bluish spot ; 
from this spot the cuticle is always found to 
be detached, and the skin under it to be of a 
dark-red color. If the patient has lately cut 
his nails or corn, it is most frequently, though 
very unjustly, ascribed to such operation. 
In some patients it is slow and long in pass- 
ing from toe to toe, and from thence to the 

1 On Inflammation, pp. 545-552. 
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foot and ankle; in others its progress is 
rapid and horribly painful ; it generally be 
gins on the inside of each small toe, before it 
is visible either on its under or upper part; 
and when it makes its attack on the foot, the 
upper part of it first shows its distempered 
state by tumefaction, change of color, and 
sometimes by vesication ; but wherever it is, 
one of the first marks of it is a separation or 
detachment of the cuticle. Each sex is liable 
to it ; but for one female in whom I have met 
with it, I think I may say that I have seen it 
in at least twenty males. I think also that 
I have much more often found it in the rich 
and voluptuous than in the laboring poor — 
more often in great eaters than free drinkers. 
It frequently happens to persons advanced in 
life, hut it is by no means peculiar to old 
age. It is not in general preceded or accom- 
panied by apparent distemperature either of 
the part or of the habit. I do not know any 
particular kind of constitution which is more 
liable to it than another ; but as far as my 
observation goes, I think that I have most 
frequently observed it to attack those who 
have been subject to flying uncertain pains 
in their feet, which they have called gouty, 
and but seldom in those who have been ac- 
customed to have the gout regularly and 
fairly." 

Mr. Pott's belief that the idea of the 
disease proceeding from an ossified state 
of the arteries is a mere conjecture, has 
been sufficiently answered by the observa- 
tions of Thomson and Hodgson. 

The treatment of senile gangrene must 
be conducted upon the usuaf hygienic prin- 
ciples. If we attempt to combat the dis- 
ease by " throwing in bark," and by over- 
loading the system with all sorts of stimu- 
lants and excess of food, we shall produce 
an increase of the local vascular excite- 
ment, which will be immediately followed 
by spread of the gangrene. I have known 
patients over-persuaded to take nourish- 
ment against their appetite, but never has 
the transgression been done with impu- 
nity. In cases of humid gangrene, a 
light farinaceous diet is usually the most 
fit, and stimulants should be given with 
caution — port-wine mixed with water be- 
ing that usually preferred. Opium must 
be given in doses sufficient to alleviate 
pain, and should be continued during the 
day as well as the night. The patient 
must be confined strictly to bed, the limb 
kept warm and slightly raised. Finally, 
let the surgeon beware of interfering with 
the separation of the slough ; nature will 
accomplish the task best when unaided. 
Indeed, surgical interference of any kind 
is, as a rule, dangerous. 

In cases of dry gangrene unattended 
by fever, especially in the aged, stimu- 
lants and tonics may be administered 
more freely, and animal food may occa- 
sionally be allowed. But even here ex- 
cess is to be avoided ; the pulse must be 



consulted and the local disease watched. 
By care and prudence the life of a patient 
may be prolonged ; and though in general 
the disease ultimately gets the mastery, 
many years may be passed in comparative 
comfort. 

Phagcdcena, derived from the word 
<j>ayw, to eat, is a term applied to a form 
of ulceration characterized by the gnawn 
look of the edges, and by the rapidity 
with which it, as it were, eats away the 
flesh. If we closely examine a phagede- 
nic ulcer, we notice that the edges are 
undermined, and that they have the 
appearance as if they had been nibbled 
away by the incisors of some small rodent 
animal. As was observed by Sir W. 
Lawrence, phagedena may seem a super- 
fluous addition to ulceration, which al- 
ways implies loss of substance. It is, 
however, a convenient practical term to 
denote cases, not of infrequent occurrence, 
in which the destructive process is more 
rapid, considerable, and unequivocal than 
in simple ulceration. 

The various forms of phagedena con- 
stitute an insensible transition from ul- 
ceration to mortification — being closely 
allied to the former in their milder shape, 
and hardly distinguishable from the lat- 
ter in their more violent form. Thus we 
speak of chronic and acute phagedenic 
ulceration, which in their more active 
forms become sloughing phagedena and 
hospital gangrene. 

The pi-esent remarks are confined to 
phagedenic ulceration, or phagedena. 
The appearances are as follows. The 
edge is sharp, often ragged,, with livid 
fragments apparently crumbling away ; 
the margins are often red. The bottom 
is irregular, grayish, livid or tawny, some- 
times with viscid and bloody discharge. 
In the acuter forms there is a sharp sting- 
ing pain, often considerable; in the chronic 
form it is less marked, or indeed may be 
entirely absent. 

The frequency of phagedena in the ve- 
nereal wards of an hospital has long been 
generally noticed. Into this subject we 
do not propose to enter, except by saying 
that it is engendered, from causes quite 
distinct from syphilis, in young, naturally 
healthy, yet often delicate females, who 
lead a miserable life of prostitution in the 
worst parts of London, with little pro- 
tection from the coarseness and ill-usage 
of the lowest characters. Upon such con- 
stitutions exposure to cold and wet, the 
constant use of spirits, want of proper 
food, fatigue, and broken rest, exert the 
worst of influences ; and any excoriation, 
aggravated by the effects of uncleanli- 
ness, is often followed by the most seri- 
ous results. But phagedena is met with 
in other regions than the organs of gen- 
eration, and from other causes than those 
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associated with either habits of prosti- 
tution or the depressing associations of 
syphilis. 

It is a fact that the severer forms of 
phagedena are less common now at St. 
Bartholomew's Hospital than formerly, 
and those which are admitted come from 
the East End of London, where sailors 
of all nations and prostitutes make one 
motley throng. ' Field-lane and its tribu- 
taries are places of the past : air, light, 
and drainage have greatly changed the 
diseases of a class, whose habits, however, 
remain in most respects much the same. 
Hence we may infer that phagedena may 
be induced by endemic causes affecting 
the general health. 

But may not this disease be generated 
by yet other causes ? If it be true that 
foul air, want of proper food, and other 
similar agencies suffice to create the 
spreading sore, how conies it that removal 
to the pure atmosphere of a well-founded 
hospital, with all its attendant comforts 
and the advantages of trained nursing 
and medical skill, does not at once arrest 
the morbid action ? 

To explain this we must suppose the 
presence of some septic material in the 
system, which has poisoned the blood, or 
in other words induced a state of septi- 
caemia. Professor Pan um (Arch f. Path. 
Anat. xxv. 441) has arrived at the follow- 
ing results in respect to the nature of the 
pulrid matters, after a series of experi- 
ments : — 

1. The putrid poison is not volatile, but 
fixed ; it does not pass over in distillation, 
but remains in the retort. 

2. The putrid poison is not decomposed 
by boiling and evaporation — not even 
when the boiling is continued for eleven 
hours, and the putrid matters are per- 
fectly dried by means of a water-bath. 

3. The putrid poison is insoluble in 
pure alcohol ; it is, however, soluble in 
water, and is contained in the watery ex- 
tract of the dried putrid substances after 
their previous treatment with alcohol. 

4. The albuminous substances often 
contained in putrid fluids are not per se 
poisonous, but only become so because 
they condense the poison on their surface ; 
they can be freed from it by careful wash- 
ing. 

5. The intensity of the putrid poison 
can only be compared with that of ser- 
pents, curara, and the vegetable alkaloids ; 
for after boiling, evaporation, and treat- 
ment with pure alcohol, 0.012 gramme of 
it almost suffices to kill a little dog. 

A great number of chemical processes 
are included in the popular idea of putre- 
faction ; many different products of de- 
composition are absorbed, and may be 
injurious ; and the circumstances under 
which decomposing bodies act on the or- 



ganism vary extremely. It makes a ma- 
terial difference whether a putrid matter 
passes from the stomach or intestinal canal, 
and thus acts on the portal vein and liver, 
or whether infiltrated in the cellular tis- 
sue, it excites local irritation ; whether it 
possibly induces inflammation or coagu- 
lation in the veins and lymphatics, or 
whether, after the manner of other poi- 
sonous materials, it mixes with the blood, 
and so exerts both general and local in- 
jurious actions. 

' Such cases as belong to Surgery are dis- 
tributed under four heads : — 

1. Traumatic sepsis (primary traumatic 
sepsis). 

2. Poisoning by putrid matter (second- 
ary infection, self-infection). 

3. Infection by the poison of dead hu- 
man beings and similar matters (infected 
wounds). 

4. The specific zymotic septic process, 
hospital gangrene, malignant pustule, 
noma, etc. 

It is to the fourth division that the sub- 
ject of thisarticle is to be referred, whether 
the disease be called phagedena, noma, 
malignant pustule, or any of the other 
terras generally in use. 

Is phagedsena contagious ? To this I 
should reply in the negative, although 
hospital gangrene undoubtedly is so. But 
between these two we meet with a class 
of cases which indicates the necessity of 
answering with caution. 

In 1868 a lad of about eighteen was under 
my care in St. Bartholomew's Hospital, with 
a circular foul phagedenic ulcer on the inner 
side of each ankle, covered by a perfectly 
black slough. That on the right leg meas- 
ured full two inches in diameter, that on the 
left leg was somewhat less. The history was 
as follows : About a week previously a sheep 
which he was dragging from a pen got one 
hoof between his leg and the boot ; the skin 
was a little bruised, but not abraded. In 
the course of twenty-four hours a pimple 
formed on some reddened skin : this became 
a pustule, which rapidly passed into a spread- 
ing phagedenic ulcer with sloughing sur- 
face. While lying in bed, he brought by 
accident the two legs together, and on the 
fourth day after the formation of the first sore, 
one precisely similar made its appearance in 
a corresponding situation on the left leg. 
While in his lodgings the ulceration spread 
in spite of the usual applications, with great 
rapidity ; but on his removal to the better 
air of the hospital, under similar treatment, 
the black scab separated, the phagedenic 
action ceased, and the ulcers acquired a nor- 
mal granulating aspect. 

Roser affirms that he has seen cases 
which seem to show the possibility of a 
septic metastasis to the sacral region. Ho 
supposes that in septic poisoning of the 
blood, a local affection or metastasis is 
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most liable to occur in such parts as are 
most dependent — which, in the mass of 
cases, is the sacral region. He is not dis- 
inclined to consider many cases of gangre- 
nous bed-sore as metastatic affections. 

The treatment of phagedena resolves 
itself under two heads — the general and 
the local ; and while in some cases the for- 
mer seems sufficient at once to arrest the 
spread of the ulceration ; in others some 
marked local application, such as the de- 
struction of the surface by strong nitric 
acid, seems needed, that the processes of 
repair may be re-established. 

General treatment. — All surgeons are, I 
think, agreed that in the general treat- 
ment the main features are, that the 
strength should be kept up in every way 
and the nervous irritability allayed. Mr. 
Prescott Hewett is an advocate for rum 
and milk in the early morning — a remedy 
equally pleasant and useful. I usually 
order the concentrated essence of beef 
(i. e., four pounds of the meat yielding a 
pint of soup without water) : one or two 
ounces of this, or more, according to the 
patient's taste, to be given frequently. 
Good brandy with hot water, often with 
an egg and spice, may be given. The rule 
is the same : stimulants should be ad- 
ministered until the patient is raised from 
the state of general depression which ac- 
companies this disorder, and frequently 
very large quantities are required. 

Opiates are of the greatest use ; they 
may be freely administered, both for the 
purpose of checking the local pain and of 
giving rest at night-time. Medicines do 
not seem in other respects to exert any 
marked effects in the acute stages, but 
quinine or liq. cinohonee, combined with 
ammonia, may be administered with ad- 
vantage. Above all things, the patient 
should be at once removed to some place 
where the surgeon knows that the air is 
pure and uncontaminated; any change is 
better than to allow him to remain under 
the same circumstances as those which 
generated the disease. I am no advocate 
for keeping the windows open day and 
night : the chill of the night wind may 
induce other complications. The state of 
the atmosphere may be better regulated 
by limiting the number of attendants, or 
in hospitals by exercising a proper super- 
vision over the number of patients in the 



same ward, and the character of the dis- 
eases therein aggregated. 

So long as the appetite remains im- 
paired, it. is of little good to order solid 
food ; but meat may be freely allowed 
when grateful to the patient, or a mixed 
diet, such as would be adapted to a person 
in usual health. It is also desirable to 
avoid any accumulation in the bowels, 
although, as a rule, purgative medicine 
should be administered with care. 

The local treatment of phagedena is gov- 
erned by clear and simple rules. The 
sharp stinging pain should be allayed by 
a lotion containing opium in sufficient 
quantity. A piece of lint thus saturated 
may be put on the part, and then covered 
with a bread-and-water poultice. In some 
cases a charcoal poultice cleanses the sore. 
Among recent applications carbolic acid 
in solution holds a prominent place. It 
corrects the fetor, promotes granulation, 
and is supposed to destroy the germs of 
the disease. Condy's fluid is another fa- 
vorite application. [Chloral, iodoform, 
or boracic acid may be advantageously 
•employed, as also nascent oxygen (Day).] 
In the more chronic cases, benefit maybe 
derived from the use of black or yellow 
washes ; solutions of nitrate of silver ; ni- 
tric acid and opium ; solutions of alum ; 
ointments of various kinds, as the ung. 
hyd. nit. oxid., the ung. hyd. nitratis, or 
the ung. rubra m, which contains the bi- 
sulphuret of mercury and creasote. Pure 
ereasote may also be applied. In other 
cases, the simplest applications are the 
best. In the more acute forms, the sur- 
face of the sore ma} r need disintegration 
by the action of strong nitric acid [or, 
better, bromine ; or, still better, the hot- 
iron, the galvano-cautery, or the thermo- 
cautery ; indeed, it may be laid down as 
a general rule that the use of the actual 
cautery, as soon as phagedenic action is 
observed, will very much shorten the du- 
ration of the trouble, and materially lessen 
the loss of substance]. This, however, 
should not be applied unless the rapidity 
of the destructive process be excessive, or 
parts of importance, such as a large ar- 
tery, lie in immediate proximity. The 
surgeon should ever remember the impor- 
tance of the preservation of the integu- 
ment, inasmuch as after the subsequent 
cicatrization, the neighboring parts may 
suli'er an unpleasant degree of traction. 
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ULCERS. 

By Sir James Paget, F.R.S. 



Revised by P. S. Conner, M.D. 



The ehief interest of this subjeet, from 
the surgeon's point of view, is in the study 
of those forms of ulcer which appear in 
the integuments ; and to these, their di- 
agnosis and treatment, the present essay 
will be almost entirely devoted. But, 
first, the general process of ulceration, 
though referred to in the appendix to the 
essay on Inflammation, may be briefly 
considered. 

Ulceration is that part or effeet of an 
inflammatory process in which the mate,' 
rials of inflamed tissues, liquefied or de- 
generate, are cast off, in solution or very 
minute particles, from free surfaces, or, 
more rarely, are absorbed from the sub- 
stance of the body. Not every such pro- 
cess of casting off, however, is ealled 
ulceration ; when the detached particles 
are only epithelial, though the process 
may be essentially the same, it is called 
desquamation, abrasion, or excoriation ; 
and the name of ulcer is not eommonly 
applied to any result of inflammatory 
casting off, unless the substance of a tis- 
sue deeper than the epithelial be exposed. 

Ulceration has very near affinity to 
gangrene ; the two processes, indeed, 
differ rather in degree than in kind. 
When the degenerate or dead substance 
is cast off in one or more portions visible 
to the naked eye, the process is usually 
ealled gangrene, or by some synonym of 
gangrene ; when the portions are not so 
visible, or are quite dissolved, it is called 
ulceration. Moreover, the separation of 
a gangrenous or dead part is commonly 
effected by ulceration of the living, but 
inflamed and degenerate, part that bounds 
it ; and this separation is, indeed, the 
best example, and the most frequent be- 
ginning, of the formation of an ulcer. If 
the process be watched that follows the 
simple killing of a portion of the body 
(suppose, a piece of skin suddenly erushed 
or burnt to death), inflammation -is seen 
in all its environs. After some time, the 
dead part being decomposed and changed 
according to the merely chemical charac- 
ters of its materials, the border of the 
living part next to it is seen in gradual 
proeess of removal. Often this "border 
first loses its inflammatory redness, and 



looks like a pale-yellowish or white zone, 
or ''line of demarcation," round the dead 
piece or " slough ;" but whether this 
change occur or not, the border of the 
living part nearest to the dead is first 
grooved, and then more aud more deeply 
excavated, till the dead piece is wholly 
separated and detached from the living. 

The surface from which the dead piece 
is thus detached is an ulcer ; and the ex- 
planation of the proeess is, that the layer 
of living tissue next to the dead piece, 
being acutely inflamed, degenerates rap- 
idly, is either liquefied or disintegrated, 
and is thus gradually separated, either in 
solution or in" molecules suspended in the 
liquid inflammatory product. 

An essentially similar removal of in- 
flamed structures by ulceration, that is, 
by solution or molecular disintegration 
and ejection, may be seen in any spread- 
ing ulcer of skin or mucous membrane, of 
bone or cartilage. Here, there may be 
no death of visible particles, no sloughs, 
but the inflamed and rapidly degenerating 
structures are east out as by what some 
have called a molecular gangrene. 

It would be needless repetition to de- 
scribe the minute changes which the de- 
generating inflamed structures undergo 
before being cast off: so far as they are 
known, they are described in the appen- 
dix to Inflammation. With them there 
is always discharged some liquid, in which 
they are suspended or dissolved. The 
appearance and properties of this "dis- 
charge," or " ichor," are various, accord- 
ing to the causes and characters of the 
ulcerative process. When the process is 
very aetive, the ichor is usually a thin, 
yellowish or grayish fluid, often tinged 
with blood, albuminous, not spontane- 
ously eoagulable, containing abundant 
molecular matter, the debris of the ulce- 
rating structures, and corpuscles like ill- 
formed pus-cells. From some ulcers, e. g., 
the primary syphilitic, it is contagious ; 
from many it appears eorrosive, not in- 
deed as having a directly solvent power, 
but as exciting by its aeridity, or by the 
" catalytic" influence of its own decom- 
position, inflammatory and degenerative 
changes in the tissues with which it is in 
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contact. From many ulcers, again, the 
ichor or discharge is peculiarly "foul," 
i. e., it rapidly decomposes, yielding pu- 
trid or rather offensive gases, or it con- 
tains putrid fragments of the ulcerating 
structures, or of granulations which die 
prematurely. Such is, commonly, the 
character of the discharge from the most 
rapidly destructive ulcers ; while, on the 
other hand, the more an ulcer tends to- 
wards healing, the more does its discharge 
become like " laudable" pus. 

So long as an ulcer is in progress, the 
tissues next to it are inflamed, and usu- 
ally are in that state of inflammation 
which is understood as "low," being 
marked (at least, in the integuments) 
by a dusky redness, heat which feels to 
the patient burning and pungent, and 
with very little production of organizable 
matter. Commonly, the ulcerating sur- 
face is abrupt, looking jagged, or eroded, 
dusky, brownish or yellowish, mottled, 
without granulations, ready to bleed. 
The more active the progress of an ulcer, 
the more marked are these characters in 
the structures around it ; and when its 
progress ceases and healing begins, these 
characters are exchanged for those of the 
healthy "determination of b*lood," which, 
without inflammation, attends the pro- 
duction and development of reparative 
granulations. 

The healing of an ulcer differs in no 
material point from that of an open 
wound with loss of substance. It is a 
healing by granulations ; and though the 
shape and other characters of the cicatrix 
often have peculiarities indicative of the 
disease that it has repaired, there is no 
known difference in the process of repair 
(see Wounds). 

What has now been said of the general 
process of ulceration is applicable for an 
explanation of the process by which all 
or any of the numerous forms of ulcers 
are produced ; we have no knowledge by 
which to explain the peculiar and charac- 
teristic forms that they severally present. 
Nevertheless, the diagnosis and import 
of these forms are of high interest in 
surgery. 

The chief forms of ulcers may be best 
named and arranged, in the first instance, 
according to the constitutional or specific 
diseases which they severally indicate or 
are derived from. For each constitu- 
tional disease in which ulcers are apt to 
occur, may be said to express itself in 
them by the peculiarities of shape, size, 
and other qualities by which they are 
severally distinguished from a common 
ulcer, such as may exist in a healthy per- 
son after the separation of a slough from 
accidental violence. 

Another nomenclature and arrange- 
ment of ulcers, which has been very gen- 



erally adopted, is derived from characters 
which they present in certain local or 
accidental conditions. Thus ulcers are 
named irritable, chronic, sloughing, etc. 
But many of the characters implied by 
this nomenclature are transitory ; many 
are accidental ; some may belong equally 
to two or more kinds of ulcers that are 
essentially different and require different 
modes of treatment. 

The plan then, that will he here fol- 
lowed is that of describing, first, each of 
the chief varieties of ulcer, distinguished 
according to its constitutional or specific 
origin. The type with which to compare 
and contrast each of them is the simple 
ulcer, left at the separation of a slough, 
after injury, in a healthy person; and 
the type of each distinct form or variety 
must be in the characters which it pre- 
sents in its most frequent appearance, or 
in which it is prone to continue when not 
disturbed, for either good or harm, by any 
external circumstance. In a second sec- 
tion will be a description of the subordi- 
nate or accidental varieties of appearance 
which may be found in, or connected 
with, any of the chief forms of ulcer 
(though not with equal frequency in all), 
according to external circumstances. 

A common, simple, or healthy ulcer, as 
already said, is such an one as is left after 
the separation of an accidental slough in 
a healthy person. In many of the points 
wherein other ulcers show some of their 
chief diagnostic marks, the characters of 
the simple ulcer are, of course, negative 
or accidental. Its locality, shape, size, 
and number, depend on the injury which 
it has followed. If only the skin has 
been destroyed, its base is level, slightly 
depressed (the less so, the more nearly 
its healing is completed), uniformly 
covered with small florid granulations, 
which feel soft, pliant, and elastic, and, 
though highly vascular, do not readily 
bleed and are not painfully sensitive. 
The edges of the common ulcer shelve 
gently down to its base, and feel scarcely 
harder than the adjacent healthy skin. 
At their junction with that skin they 
are generally opaque-white, with a very 
slight thickening of epidermis ; with- 
in this they have a pale purplish-blue 
tint, where the new-formed epidermis 
veils the color of the healing granula- 
tions ; and yet within this the granula- 
tions have a deeper hue than those nearer 
to the centre of the ulcer, being most vas- 
cular where the cuticle is being actively 
developed. The pus from such an ulcer 
is "healthy" or "laudable" (see Ab- 
scess) ; the parts immediately beneath 
and around it are somewhat more vascu- 
lar than is natural, but are not otherwise 
changed. Such are the characters, by 
their deviations from which all other 
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ulcers are distinguished, and by then- 
approaches to which they indicate their 
tendencies to healing. For the healing 
of a simple ulcer may be called sponta- 
neous, as that of a granulating wound 
may be ; and for both alike no other 
treatment is necessary than exclusion 
from injury. 

Inflammatory ulcers — that is, ulcers 
having their origin in an inflammation 
of low type, but not specific, or else in 
some constant irritation— are among those 
least different from the common type. 
They usually have their origin in some 
slight injury, a scratch or blow, such as a 
" broken shin," which a healthy person 
might have suffered with impunity. Their 
most common seat is on the lower half of 
the leg, and they are commonly single ; 
they are usually less than an inch in any 
diameter, and of irregular shape ; their 
bases are generally level, very little de- 
pressed, ragged, or llocculent, without 
granulations, ruddy, looking raw, or else 
ash-gray, or yellowish with adherent thin 
slough ; their edges are abrupt, irregular, 
or shreddy ; their pus, or ichor, is thin, 
watery, excoriating, not unfrequently 
blood-tinged. The skin round an inflam- 
matory ulcer is usually full-red, bright or 
dusky, according to the patient's general 
condition, hot and burning, and the whole 
seat and neighborhood of the disease feel 
very painful, burning and aching, " down 
to the bone ;" not rarely,, also, the sur- 
rounding tissues are cedematous or in 
patches excoriated. 

An inflammatory ulcer, unless it be due 
to some constant external irritation, al- 
ways indicates general unhealthiness in 
the patient, but not always the same de- 
fect or error of the health. It may be 
found in the well-fed and plethoric of all 
classes, but is probably most frequent in 
the infirm and old, the ill-fed and over- 
worked. There is, therefore, no specific 
or single method for its general treatment. 
This must be decided by the condition of 
each patient, just as that of any other ac- 
tive inflammatory disease must be. For 
local treatment the chief means are 
leeches, applied at a distance from the 
ulcer, e. (/., near the knee or on the foot, 
if the ulcer be at or near the middle of 
the leg ; warm water dressing, or lead- 
lotion applied warm, or poultices ; com- 
plete rest of the part, and (if it be the 
lower limb) recumbency with elevation of 
the limb. Bandages, ointments, and 
plasters are usually to be avoided till the 
ulcer shows signs of healing. With les« 
favorable changes, the inflammatory ulcer 
is especially likely to be excessively pain- 
ful (see neuralgic ulcer, p. 447), or to be- 
come chronic ; much more rarely it as- 
sumes strumous, or syphilitic, or other 
vol. i.— 24 



specific characters derived from some con- 
stitutional disorder in the patient. 

Eczematous ulcers merit distinction from 
the preceding, although like them in many 
characters, especially in their most fre- 
quent seat, their usual shape and size, and 
characters of base and margin. They 
may have their origin in slight injur} 7 , the 
ulcers forming as in the last kind, and the 
surrounding inflammation assuming an 
eczematous instead of a common character, 
the skin becoming punctate or vesicular, 
or, in old persons, purpurous, or cracking 
and exuding an adhesive ichor with con- 
stant itching. But they are often sponta- 
neous, the ulceration taking place in the 
middle of a patch of acute eczema. 

In either case the general treatment 
must be guided by the character of the 
disease of the skin. The remedies for 
eczema must be used, regard being had 
especially to the gouty, strumous, or other 
constitutional disposition with which it is 
in each case connected. For local treat- 
ment it may be noted that such ulcers 
seldom tolerate ointments or dry band- 
ages. In general, the best applications 
are water-dressing or wet linen-strap- 
ping ; if the skin around the ulcer exude 
profusely, it may be covered with daily- 
renewed pieces of blotting-paper, or dust- 
ed with starch, or, best of all, be occasion- 
ally washed with a strong solution of 
nitrate of silver, which is equally a good 
remedy for the ulcer itself. 

It is probably these, more than any 
other ulcers, that have given rise to the 
question whether ulcers should always be 
cured if possible. There is sufficient rea- 
son to believe that the cessation or cure 
of an established eczema has been attend- 
ed with serious disease of the brain or 
other internal organ ; the same may hap- 
pen with an ulcer of this, or probably 
some other kinds. The event is certainly 
very rare, but it may often be right to 
guard against it by making an issue in 
some place more convenient than the ul- 
cer, or by renewing the cutaneous dis- 
ease with counter-irritants, especially by 
frictions with eroton-oil liniment. 

Although eczematous ulcers alone are 
here named, yet it may be noted that ul- 
cers may occur in several other forms of 
cutaneous eruption. They are, indeed, 
frequent in all the severer forms of the 
acute eruptions in patients that are ca- 
chectic : whether with intense struma, or 
syphilis, or through defective food, foul 
air, or other depressing influences. But 
at present it is sufficient only to mention 
these ulcers; their diagnosis and treatment 
are to be determined by the eruptions 
with which they severally occur, and with 
the accounts of which they will be de- 
scribed hereafter. 
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Cold ulcers should be distinguished be- 
cause of the peculiarity of constitution on 
which the} r depend, and which often has 
to be considered in the treatment of other 
ulcers of various kinds. They are like 
small inflammatory ulcers, occurringspon- 
taneously in the extremities, especially at 
the ends of the Angers or toes, or at the 
roots of the nails. In some cases they are 
preceded by severe pain and small gan- 
grenous spots. They are in many respects 
like ulcerated chilblains, but they occur 
without any exposure to intense cold, in 
patients whose feet and hands are com- 
monly, or even habitually, but little 
warmer than the atmosphere they live in. 
Such patients are among those who say 
they are never warm : and the skin of 
their extremities, unless artificially heat- 
ed, is to the touch like the surface of a 
cold-blooded animal. The blood must 
flow in these parts so slowly, that there is 
time for it to be cooled nearly to the tem- 
perature of the atmosphere ; probably it 
is often stagnant, or scarcely circulating. 1 
With this defect, which in its smaller de- 
grees is very common, especially among 
women, the usual coincidents are a small 
feeble pulse, a dull or half-livid tint in the 
parts which in healthy people are ruddy, 
a weak digestion, constipated bowels, and 
scanty menstruation. The cure of the 
ulcers, and prevention of their recurrence, 
lie in the remedy of these defects. Many 
tonic medicines may be useful, but the 
most so is iron, in whatever doses the pa- 
tient can take it. With it purgatives are 
generally necessary ; e.g., small doses of 
mercury and aloes, or of sulphate of mag- 
nesia. Full diet, also, is usually required ; 
exercise in the fresh air ; very warm cloth- 
ing, especially of the lower half of the 
body ; and warm bathing. Dry applica- 
tions, or lotions with sulphate of zinc or 
of copper, are the best local means, and 
the part must be kept warm ; healing is 
always tardy or quite arrested at a tem- 
perature far below the natural heat of 
the body. 

Senile ulcers present, usually, many of 
the characters of inflammatory ulcers of 
the lower type, but should be distinguish- 
ed because of the peculiarity of their origin 
and coincidents. They have no distinc- 
tive characters of shape or size, but are 
especially dry, secreting little even of 
ichor ; and they have a kind of rusty- 
ruddy tint of their granulations, and are 
surrounded with a dusk}--pink or red area. 
And these characters correspond with 

1 Experiments are wanting to prove how 
deeply this coldness extends. The writer 
put a thermometer in a wound made in the 
division of a tendo Achillis in a cold-footed 
young woman, and it showed only 70° F.j 
the atmosphere of the room being 650. 



those of the tissues in which the senile 
ulcers are found, for they are most com- 
mon in the dry withered limbs of those 
who are shrinking, as they grow old with 
either a timely or a premature degeneracy, 
and whose arteries are probably advanced 
in degeneracy. The surrounding skin is 
usually dry, thin, brownish, scaly ; it may 
be eczematous ; and its veins, especially 
those near or below the ulcer, are large or 
stellate. Often, also, some part of the 
border of the ulcer sloughs ; the slough, 
with a well-defined boundary, yellowish 
or grayish-white, extending into the adja- 
cent skin. Thus, in some cases, the ulcer 
spreads at one part while it may be heal- 
ing at another ; extending with a kind of 
senile gangrene of the integument, similar 
to that in which it may have had its ori- 
gin. Such spreading is usually preceded 
or accompanied by aggravation of the pain 
with which the ulcer is associated, but 
which, except at such times, is seldom 
considerable. 

The general treatment appropriate for 
senile ulcers consists chiefly in giving such 
good food and wine as, under nearly all 
conditions, those who are withering 
require. Bark, also, is commonly use- 
ful, and the mineral acids ; and in cases 
attended with sloughing, opium often ap- 
pears to be a very valuable remedy. For 
local treatment, stimulant ointments, or 
balsams, or these in combination, com- 
monly do more good than stimulant lo- 
tions, which rather wither the granula- 
tions that may be forming ; or than water- 
dressings, which are apt to produce irrita- 
ble eruptions about the sores. A very 
useful plan, when the disease is extensive, 
is to strap the limb daily with a mixture 
of resin-ointment and Peruvian balsam 
spread on strips of lint or linen. 

Strumous ulcers, most of which, it is 
probable, might be also called tubercu- 
lous, are most commonly seen as the con- 
sequences of strumous or scrofulous sup- 
puration in the subcutaneous tissue or 
lymph-glands ; but they may appear with- 
out any such preceding disease. In this 
case, the usual stage previous to ulcera- 
tion is that of slightly elevated, pale red 
or pink, circumscribed thickenings of the 
skin, like cutaneous tubercles. These 
may appear singly or in groups ; and maj', 
perhaps according to their duration, be 
firm, or softish, or boggy, as with a soften- 
ing of their substance. This last state, 
which is probably a kind of imperfect 
suppuration or softening of tuberculous 
matter under the skin, immediately pre- 
cedes the ulceration. The ulcers, whether 
formed thus or after the wide opening of 
strumous abscesses in the lymph-glands 
or subcutaneous tissue, are most frequent 
in the neck, groins, cheeks, scalp, and the 
neighborhood of the knee, ankle, wrist, 



STRUMOUS ULCER. 



371 



and elbow. They are often multiple and 
clustered. They generally afi'ect an oval- 
shape, but by coalescence may be irregular 
and variously sinuous and of great extent, 
though singly they rarely attain an ineh 
in diameter, and have little tendency to 
spread. The margins of strumous ulcers 
are commonly formed of undermined, over- 
hanging skin, which may be either thin 
or irregularly thickened, without indura- 
tion, and either pale pink or purplish, 
according as the circulation is more or less 

[Fig. 66. 




Strumous ulcer of leg. (Erichsen.)] 

free in them. The bases of the ulcers are 
usually unequal, soft, covered with large, 
soft, cedematous granulations, which are 
often pale, and bleed on slight contact, 
and sometimes project exuberantly above 
the surrounding level. The pus of stru- 
mous ulcers is commonly thin, greenish- 
yellow, seldom irritant ; they are rarely 
very sensitive or painful. The parts 
around them may be healthy ; but when 
the ulcers have existed long, and espe- 
cially when they are connected with old 
strumous disease of bones or joints, all the 
adjacent textures are generally greatly 
enlarged with ^edematous infiltration, and 
clogged together. 

By these characters strumous ulcers 
may, almost always, be recognized ; but 
the diagnosis is assisted by the coincidence 
of the known signs of the strumous con- 
stitution, or of similar disease in other 
parts or tissues. And these coincidences 
indicate the general treatment, of which 
the chief constituents must usually be 
either preparations of iron, especially the 
iodide or phosphate, cod-liver oil, quinine, 
or iodide of potassium ; occasional purga- 
tives, or small doses of mercury ■, fresh 
air, especially by the sea, or on high 
hills ; free exercise ; bathing ; and scru- 
pulous attention to the digestive organs, 
which are very commonly disposed to 
receive more and other food than they 
can make good use of. The local treat- 



ment of the ulcers (excluding the cases 
in which they are connected with diseases 
of the bones or other deep-seated parts) 
must generally be stimulaut. For differ- 
ent cases, which it may be impossible to 
define, the ointments with iodine, or the 
iodides of potassium, lead, or mercury, 
may, any or all of them in succession, be 
found valuable. Or lotions of the iodides 
may be used, or of the astringent metallic 
salts, or of nitrate of silver. An excel- 
lent way of applying these, when the 
ulcers are on the limbs, is with strips of 
linen or lint soaked in the lotion, and put 
on as firm strapping. Of numerous popu- 
lar applications, the best, probably, is a 
poultice of bruised and warmed sea-weed. 
When the skin is very much undermined 
and burrowed, its destruction with potash, 
or some similarly acting caustic, is often 
very useful. 

Cases occur, though rarely, in which 
amputation is the only remedy for stru- 
mous ulcers. They are chiefly when the 
ulcers are about the ankle-joint, and at- 
tended with great osdema of the foot, or 
when they are deep enough to have in- 
volved some bone or joint ; but no general 
rules of treatment can be here laid down. 

The scars of strumous ulcers may be 
causes of ugliness and deformity, either 
by contraction or, more commonly, by 
overgrowth, and the formation of bars 
raised in radiating lines, or networks, or 
tongues of skin. In such cases, excision 
of the scars may be necessary *, but in 
many instances a great part of the excess 
of scar may be removed by repeated slight 
blistering, and with time nearly the whole 
will level down. 

In superficial scrofulous ulcers on the 
hands and feet a peculiar appearance is 
sometimes produced by an excessive 
growth of the papilla? at the base or bor- 
ders of the ulcer. In either, or in both 
situations, they give the ulcers a remark- 
ably warty character — a character which 
is often maintained when the ulcers are 
healed— and leave a coarse, uodular, and 
warty patch of skin, with opaque, thick 
cuticle. At first sight, such ulcers might 
be taken for papillary epithelial cancer- 
ous disease ; but the diagnosis is easy, 
through their being often multiple, having 
no hardness of granulations or of base, 
no sinuous or upraised border, no rapidity 
of progress. 

These warty strumous affections may 
be cured with repeated painting with 
tincture of iodine, or with the most stimu- 
lant of the iodine ointments. 

Scorbutic ulcers. — Popularly, many kinds 
of ulcers are thus named ; especially the 
inflammatory, eczematous, and some of 
the strumous. But the name should be 
reserved exclusively for those that derive 
their peculiar characters from the exist- 
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ence of scurvy. Mr. Busk, whose great 
experience on board the Dreadnought 
Hospital-ship has given him an unequalled 
knowledge of scurvy, has kindly supplied 
the writer with the following note : — 

"Although scurvy in itself cannot he 
said to be attended with any peculiar 
form of ulceration, ulcers or sores of any 
kind already existing from other causes 
assume, in consequence of the scorbutic 
taint, a more or less peculiar character, 
and when thus modified have usually been 
termed ' scorbutic ulcei's. ' 

"Scurvy essentially consists in an alter- 
ation in the constitution of the blood, which 
leads to the effusion into the various tis- 
sues of a fibrinous exudation, usually 
deeply colored, and which has on that 
account been commonly regarded as a 
simple coagulum. That this effusion, 
however, can scarcely be regarded in this 
light, is proved by several considerations, 
but more especially by the circumstance 
that it is, from the first, solid and capable 
of becoming imperfectly organized — that 
is to say, it is after a time permeated by 
newly-formed vascular channels. It is 
the presence of this effusion which causes 
the spongy swelling of the gums, the tume- 
faction and induration of the intermuscu- 
lar tissue, the so-termed scorbutic nodes, 
and which, when poured out on the sur- 
face or in the substance of the corium, 
constitutes the vibices and petechia so 
characteristic of the disease. It is the 
effusion also of the same semiplastic ma- 
terial on the free surface of sores or ulcers 
which gives them the peculiar aspect 
termed 'scorbutic' 

"Ulcers of this kind are distinguished 
by their livid color and irregular tumid 
border, around which no trace of cicatri- 
zation is evident ; whilst the surface of 
the sore is covered with a spongy, dark- 
colored, strongly adherent, fetid crust, 
whose removal is attended with free bleed- 
ing, and is followed by a rapid reproduction 
of the same material. This crust, in bad 
cases, as remarked by Lind, attains to a 
'monstrous size,' and constitutes what 
has been appropriately termed by sailors 
'bullock's liver.' " 

Gouty ulcers. — Persons of gouty habit 
are among those most liable to inflamma- 
tory and eczematous ulcers ; but the form 
to which this name is specially given is 
that found in distinctly gouty parts, or 
over gouty deposits. Such ulcers are 
usually superficial ; and even when they 
occur on the palm or sole, and extend 
through thick cuticle, destroy only the 
surface of the cutis. They are circular, 
if of any definite shape, with low shelving 
borders, and with bases that are either 
florid and without granulations, or cov- 
ered with a thin yellowish or grayish 
layer, like a soft slough. They discharge 



a thin ichor, which commonly, as it dries, 
leaves a white chalky deposit; and they 
are exceedingly slow in getting either 
better or worse. The parts around them 
are usually healthy, except in so far as 
they may be gouty. 

The general treatment of gouty ulcers 
must be determined by the general condi- 
tion of each case. Locally they may be 
best palliated by the simplest applications, 
such as water-dressing or simple cerate ; 
or cured by washing with solutions of 
from five to ten grains of nitrate of silver 
to an ounce of water. 

Syphilitic ulcers. — Those that are pri- 
mary need no mention here, except to 
indicate the necessity of being on the 
watch for the diagnosis of such as occur 
on the lips, fingers, and other parts on 
which they are rarely seen, and more 
rarely suspected by the patients. And 
secondary diseases of the integuments are 
very seldom ulcerative, unless when pus- 
tular eruptions occur in the cachectic. 
Tertiary syphilitic ulcers, however, are 
so frequent, and their diagnosis from all 
others so important, that although it may 
involve repetition, they must be described 
here as well as elsewhere. They usually 
appear among the latest signs of syphilis, 
and are most severe in those who are most 
reduced, whether by the syphilitic poison 
abiding in them, or by mercury, or both, 
or by poverty, intemperance, or naturally 
unsound constitution. There is probably 
no form of ulcer in which the influence of 
all these evils is more intensely felt. 

Two principal forms of tertiary syphi- 
litic ulcers may be distinguished at, or 
near, the beginning of their formation ; of 
which the one usually succeeds to rupia 
or some other ulcerating eruption, and 
the other follows subcutaneous indura- 
tions with circumscribed infiltration of the 
tissues (gummata or syphilomata, as they 
are sometimes called). In their later 
stages, the two forms may be not distin- 
guishable ; but they generally maintain 
the difference of being, the one superficial, 
the other deep ; the one extending through 
only the cutis, tho other into or through 
the subcutaneous tissue. 

The more superficial tertiary syphilitic 
ulcers may be known, in many eases, by 
being commingled with well-marked erup- 
tion ; but when this is not the case, the 
signs most to be relied on are as follows : 
They may occur on any part, but are most 
frequent on the trunk, as on the back, 
shoulders, nates, and, in next frequency, 
on the limbs. Their most frequent shapes 
are circular, annular, or crescentic, or 
horseshoe-like. The annular shape, in 
which a round or oval portion of healthy 
or scar-like skin is surrounded by a ring 
of ulceration, which often extends at its 
outer border while healing at its inner, is 
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almost certainly characteristic of syphili- 
tic disease ; and equally so is the ulcer in 
the shape of the crescent or horseshoe, 
which commonly heals at its concave, even 
while extending at its convex border. 
Such ulcers may be single or multiple, 
and in the latter case may be grouped or 
arranged in a circle, or some other curvi- 
linear figure. They may be of any size, 
from half an inch to five or six inches in 
diameter, and generally are smallest when 
they are most numerous. Their edges are 
usually abrupt, sharp-cut, or sometimes 
jagged ; not undermined, or elevated ; 
bounded by skin which appears little 
changed in texture, but may be ruddy, or 
highly vascular. Their bases are usually 
level, little depressed, uniform, dusky or 
dark crimson, or more florid, with softsmall 
granulations, if any. Their discharge 
very commonly concretes into scabs, which 
may partially or completely cover them, 
and may be heaped up like those of typi- 
cal rupia. 

Tertiary syphilitie ulcers of this kind 
are not usually associated with evident 
disease in the textures adjacent to them. 
They have themselves no induration, and, 
rarely penetrating beyond the cutis vera, 
they leave the subjacent tissues, as well 
as those round them, soft, pliant, and apt 
for rapid healing, with smooth and glis- 
tening scars that scarcely contract or ad- 
here to parts under them. 

Generally, the ulcers of this kind are 
not associated with any other active form" 
cf syphilitic disease, though their diagno- 
sis may often be assisted by the marks of 
such disease past-by. Neither have they 
any attendant constitutional disorder 
other than belongs to the several degrees 
of syphilitic cachexia ; and they are sel- 
dom very painful, unless when seated on 
the hands or feet. 

Tlie deep tertiary syphilitic ulcers usually 
have their origin in circumscribed indura- 
tions, of a doughy, inelastic consistence, 
in the subcutaneous and sometimes in yet 
deeper tissues. Such indurations are at 
first painless, and scarcely involve the 
cutis ; it passes smooth over them, level, 
or but slightly upraised. But after the 
lapse of an uncertain time (it may be less 
than a week, or more than a month), the 
central part of the induration becomes 
soft, and feels boggy or rotten ; the cutis 
becomes adherent, red and thin, and all 
the diseased part more painful. Then the 
thin skin ulcerates, and at once the diag- 
nostic characters of this form of ulcer are 
established. 

Such ulcers are most frequent on the 
extremities, especially near the knee or 
the elbow or the shoulder ; but they may 
be found anywhere, and are not rare on 
the lips, forehead, aire of the nose, and 
other parts of the face, on the palate and 



the tongue. They are usually circular or 
oval, seldom less than a quarter of an 
inch or more than an inch in diameter. 
There-are more often many than one at 
the same part, and not rarely several are 
found in different stages, or of different 
dates of formation. The edges of these 
ulcers are usually very sharp-cut, abrupt, 
sometimes going right down through the 
thick substance of the induration, as if a 
piece had been punched out of it. The 
edges are rarely either undermined, ele- 
vated, or everted ; and as they extend, 
the whole substance of the induration is 
pretty uniformly destroyed. Their bases 
are not unfrequently covered with slough, 
due apparently to the degeneration and 
death of the indurated substance in which 
the ulcer had its origin. Or, when not 
sloughing, the bases of the ulcers are 
commonly deeply excavated, without evi- 
dent granulations, resting on the deeper 
subcutaneous tissue. 

Ulcers of this kind are seldom painful 
unless when accidentally inflamed, and 
are remarkably little affected by posture 
or those other external conditions which 
notably modify the characters of ulcers 
that are less evidently specific. The tis- 
sues adjacent to the induration which sur- 
rounds these ulcers are in the first in- 
stance little affected ; but as the disease 
extends, or has been from the first deep- 
seated, they may become even very deeply 
involved, e. g., to the deep fascia?, or mus- 
cles, or periosteum. Very commonly, too, 
an area of dusky redness surrounds the ul- 
cer, and the duskiness may be noted as one 
of the signs by which these tertiary syph- 
ilitie ulcers may be distinguished from 
certain strumous ulcers which are much 
like them, but have surrounding areas 
of a bright pale pink. 

A well-marked, though not intense, 
cachexia is often (but far from always) 
associated with these ulcers, and peri- 
osteal or osteal pains may coexist. Yet 
more generally they are the only present 
signs of syphilis ; the disease seems to lo- 
calize itself in them ; and it is not very 
rare to find patients, who have con- 
tinued for ten or more years subject to 
these ulcers, but to no other form of 
syphilis, and even having these ulcers on 
only one part, e. <y.,on one lower extremity. 

Little need be said here of the treat- 
ment of the tertiary syphilitie ulcers. It 
must be according to the general rules 
which will be laid down in the essay on 
Syphilis ; yet a few rules may be men- 
tioned. As with all specific ulcers, so 
with these : speeifle treatment is of little 
or no avail, but may be mischievous, 
while they are the seats of acute inflam- 
mation. This, though it be but an acci- 
dental complication, must be reduced by 
ordinary means before specifics can be 
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profitably given. Iodide of potassium 
in such doses as three grains twice a day, 
very rarely fails to cure any ulcers of 
either the superficial or the deep form; 
but just as rarely is the cure permanent. 
Again and again after treatment with 
tins medicine ulcers recur in or near the 
scars of their predecessors; and the choice 
lies between repeating such temporary 
cures, till in time the disease as of itself 
ceases, or the employment of mercury. 

The local applications must generally 
be stimulant ; and among the best mate- 
rials for dressings are the ointment of the 
nitric oxide of mercury, and the black 
wash. If there be no acute inflammatory 
or other complication, either of these may 
be used till the ulcers are completely 
healed. In the event of such complica- 
tions, the tertiary syphilitic ulcers are 
among those for which the plan of water- 
strapping is best adapted. 

In connection with the history of these 
tertiary ulcers, it should be mentioned 
that ulcers exactly like them may be 
found in young persons that have in- 
herited syphilis ; that there is some rea- 
son to believe that they may be imitated 
by the effects of mercury given for other 
than syphilitic diseases ; and that when 
tertiary syphilis occurs in persons of stru- 
mous constitution, ulcers may appear 
of intermediate characters, in which it 
may be impossible to make a diagnosis, 
unless by the influence of iodide of po- 
tassium, which appears to be the greater 
in the same proportion as syphilis enters 
more largely into the constitution of the 
disease. Moreover, there are certain 
forms of ulceration prevalent in some 
tropical climates, and occurring among 
Europeans therein, which very closely re- 
semble these tertiary syphilitic ulcers, 
and are like them curable with iodide 
of potassium. 

Lupous ulcers will be described with the 
Diseases of the Skin", the tubercular 
condition of the cutis which usually pre- 
cedes them having given to "lupus" a 
claim to a place among cutaneous erup- 
tions ; but their chief diagnostic charac- 
ters may be mentioned here. Occurring 
usually in persons of marked strumous 
constitution, they are most frequent on 
the face, especially on the tip or aire of 
the nose, and the upper lip or cheek. 
They are not very rare on the external 
female organs of generation. Often also 
they are seated on the boundaries of the 
skin and mucous membrane of the nose, 
extending on both ; or, with ulcers on 
these parts, others may be found perfo- 
rating the septum of the nose or in the 
pharynx. A circular ulcer perforating 
the lower and anterior part of the nasal 
septum, slow in progress, and generally 
healing when it is rather more than half 



an inch in diameter, is a very character- 
istic form of lupus associated with tuber- 
culous inheritance. 

Lupous- ulcers are commonly preceded 
by one or more flattened, slightly elevated, 
firm, oval or roundish, pink tubercles or 
thickenings of the cutis. These perish in 
the ulceration, and the extension of the 
ulcers is not usually preceded by thicken- 
ing of the cutis next to be invaded. The 
ulcers take the shape and number, and in 
the first instance the size, of the tubercles ; 
but they soon extend and coalesce, de- 
stroying in their progress not cutis alone, 
but deeper textures, as the cartilages and 
bones of the nose, the mucous membranes, 
or any others that may stand in their 
course. And this progress is not with 
sloughing or any signs of active inflam- 
mation, but with constant and, it may 
be, slow ulcerative destruction of the 
borders of the ulcers. 

The borders are generally abrupt, ir- 
regular, " eaten," sometimes slightly ele- 
vated or thickened and firm, very rarely 
undermined. The bases may be nearly 
level, pale, and almost void of granula- 
tions, or they may be covered with 
coarse, dusky, prominent granulations, 
raised highest at the centres. In either 
case the ulcers are very often scabbed 
over, by the drying and concretion of 
their discharge ; but the scabs do not 
facilitate scarring beneath them ; rather, 
they favor the progress of the ulcers. The 
ulcers are seldom painful or prone to bleed, 
even when their granulations are promi- 
nent, and the parts around them and be- 
neath their bases are generally healthy. 
Coincident with them may be any form of 
strumous disease or of its consequences. 

Lupous ulcers are the first to which can 
be ascribed that property of cancerous or 
malignant diseases which consists in their 
proneness to extend irrespective of tissues. 
But this character is not sufficient to 
prove that they have relationship to can- 
cer ; their most evident affinities are with 
struma and tuberculosis. These indicate 
the most useful constitutional treatment, 
namely, that with cod-liver oil (which may 
need to be given in very large doses) or 
other remedies for struma. And it is to 
be observed that when tertiary syphilitic 
ulcers occurring on the face imitate many 
of the characters of lupus, these remedies 
are wholly useless for them, even more so 
than is iodide of potassium for the true 
lupous ulcers of strumous origin. But 
besides, local treatment is essential. A 
long course of very active stimulants, such 
as turpentine, may heal lupous ulceration ; 
but such healing is insecure, and the dis- 
ease is very apt to return in the scar. It 
is better to destroy the whole borders and 
base of the ulcer thoroughly with some 
escharotic, which ma3' penetrate far 
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enough to reach healthy structures. What 
escharotic should be chosen must be de- 
termined by the conditions of each case. 

Bodent idcers (also often called lupoid, 
cancroid, etc.) have several characters in 
common with those last described ; yet 
their difference is proved, among other 
distinctions, by their occurring as gene- 
rally in the later half of life as the lupous 
do in the earlier ; and by their affinity 
with cancer, and not with struma. 

They usually originate in some tubercu- 
lar or scaly spot of long duration on the 
face, on which repeated formations and 
off-castings of dry crusts and scales may 
have been observed. Their most frequent 
seats are the cheeks, eyelids, upper lip, 
nose, and scalp ; but ulcers of essentially 
the same characters may occur on the 
vulva, vagina, areola of the breast, by the 
anus, or perhaps many other parts. They 
are usuall} r single, and not symmetrical ; 
circular or oval in the first instance, but 
in their progress becoming quite irregular 
in shape, extent, and depth. Their bor- 
ders are seldom much elevated or distinctly 
nodular or lobed ; but are usually either 
abrupt or smoothly rounded, or with low 
tubercles in or near them, not undermined 
or everted. But the borders and the base 
feel tough or hard, as if formed or bound- 
ed by a layer of indurated tissue from half 
a line to a line in thickness. Beyond this 
layer all the tissues adjacent to a rodent 
ulcer appear liealthy. The surface of the 
base is generally smooth, and, it may be, 
level ; dull reddish yellow, looking half- 
dry and glossy, void of granulations, 
yielding very little discharge of any kind. 
It very rarely bleeds, or gives acute pain, 
or has any exuberant up-growth of gran- 
ulations, or any warty or lobed structure, 
such as is so common a characteristic of 
the epithelial cancerous ulcers, to which, 
in some respects, the rodent bear a close 
resemblance. In very rare cases, a dis- 
tinct subcutaneous growth may be found 
at the border of a rodent ulcer. In such 
a case the writer found a firm, elastic, 
rounded mass, nearly an inch in diameter, 
pale-grayish, yielding no cells or other 
structures like those of epithelial or any 
other form of cancer, but small corpuscles 
like those of ordinary granulations. After 
the removal of the mass with the rodent 
ulcer, and the adjacent part of the ear by 
which it grew, the patient lived twelve 
years without recurrence of the disease, 
and then died with senile gangrene. 

The progress of a rodent ulcer is usu- 
ally very slow, but if not checked by treat- 
ment, it is very sure, and at any time 
liable to be accelerated by accidental in- 
flammation. It constantly extends wider 
and deeper, destroying every tissue that 
it invades, yet maintaining throughout the 
same general characters of base and bor- 



der, and the same usual absence of attend- 
ant growth. Such ulcers may destroy 
great portions of the face, and penetrate 
so as to expose the pharynx or the nasal 
cavities, or the brain, or any deepest-seated 
part. Thus they may be fatal ; but to 
the last, they have no associated similar 
disease in the lymphatics, or in any dis- 
tant part, and no other cachexia than may 
be due*to the feebleness which they cause. 
Indeed, it is often a subject of wonder 
when the contrast is observed between the 
horrible ravages of a huge rodent ulcer of 
the face, and the apparently undiminished 
general health and strength with which 
the patient bears it. In no other equally 
destructive disease is such a contrast 
seen. 

The treatment of rodent ulcers must be 
complete extermination. The knife, or 
escharotics, may be used, according as 
the circumstances of each case may de- 
cide for one or the other ; but generally 
escharotics are to be preferred, as being 
equally efficacious with excision, and at- 
tended with less risk. Xo general rule 
can be given for choice of escharotics ; but 
usually, for the smallest ulcers, arsenic is 
most convenient ; for the larger and more 
superficial, the nitric acid, or acid nitrate 
of mercury ; for the larger and deeper, 
the Vienna paste, or pastes with chloride 
of zinc. Alter thorough extirpation of 
all the boundaries of the ulcer, and of 
whatever tissue near it may be indurated, 
there is, generally, no return of disease. 
If there be, similar treatment must be 
resumed ; and it may be continued as 
long as there is any probability that the 
whole disease may be destroyed at once. 

Cancerous idcers vary according to the 
forms of cancerous growth with which they 
are severally connected, and with the 
description of which they will be again 
referred to. But for their diagnosis from 
other ulcers, two modes in which they 
occur should be noticed. In one, the 
ulceration begins in the skin over, and 
adherent to, a cancerous mass, into which 
it extends as it deepens ; in the other, the 
first changes appear to be in the cancer 
itself, and the ulceration is by opening of 
the skin from within. The two modes 
may coincide, and their final results may 
be the same ; but the distinction between 
them is worth observing. 

In the ulceration from the surface in- 
wards, the skin over a cancer becomes 
gradually thinner, adherent, tinged with 
blood, dusky-red or brownish ; then it 
cracks, or is excoriated, or scabs ; the ex- 
coriation widens and deepens, till the 
surface of the cancer is exposed. If, now, 
the cancer be prone to rapid increase (as 
medullary cancers usually are), it will 
generally protrude through the ulcerated 
opening in the skin, as a so-called fungous 
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mass ; if less active, the ulcer generally 
deepens into it, and then may acquire 
slowly the characters of those that com- 
mence in the cancerous substance. 

In this manner of formation, the can- 
cerous ulcer may have no characteristic 
shape, but may be known from any of the 
forms already described by the characters 
of the morbid growth beneath it ; and from 
ulcers over other than cancerous growths 
(at least in most cases) by its occurring, 
not through stretching or mere inflamma- 
tion of the skin, but through the skin be- 
coming constantly thinner, and then in its 
residue cancerous, i. e., infiltrated with 
cancer. 

In the other manner of ulceration, de- 
generative changes usually first ensue in 
the cancerous mass, with softening, and, 
it may be, an ill-conditioned suppuration. 
The materials thus formed are discharged, 
with sloughing or ulceration, through the 
surface, leaving in the cancerous mass a 
cavity like that of a widely-open abscess 
walled-in with cancer. Then, with con- 
tinued ulceration of their internal surface, 
and at their open margin, the cancerous 
boundaries of the cavity or ulcer still con- 
stantly increase by the addition of new 
cancerous matter ; so that, though the 
ulcer continually enlarges, it docs not de- 
stroy the cancer ; rather the growth ex- 
tends more rapidly than the destruction, 
involving the adjacent structures more 
and more widely and deeply. 

The essentially distinctive character of 
these ulcers is the cancerous structure 
which bounds them, and in which, indeed, 
rather than in any natural tissue, they 
are found. To the growth of this struc- 
ture, also, they owe chiefly their shape 
and other features. They are usually 
roundish or oval in their general outline. 
Their edges are generally raised and evert- 
ed by the exuberant formation of cancer in 
and beneath the boundary of the skin ; 
and the raised margin, which may be also 
undermined, is usually hard, nodular or 
warty, and sinuous, imitating the struc- 
ture of the cancerous mass. The base of 
a cancerous ulcer is similarly hard, nodu- 
lar or warty, or covered with coarse gran- 
ulations, uneven, deepest at its centre, not 
rarely bleeding without apparent cause. 
The discharge is usually a thin, acrid, 
strongly smelling ichor, which, in cases of 
superficial ulcers, and in old persons, often 
concretes into a dry and almost horn-like 
scab. 

The structures beneath and around a 
cancerous ulcer being usually infiltrated 
with cancer, are hard or firm, through a 
la3 r er from a line to an inch or more in 
thickness. The adjacent skin may be 
warty, with large papilke. The tyrnph- 
glands in relation with the seat of the ulcer 
may be enlarged and hardened, and may 



thus give decisive evidence for diagnosis, 
if they maintain their morbid condition 1 , 
although there be no accidental irritation 
or inflammation in the ulcer. For, with 
such irritation, any ulcer, as well as a 
cancerous one, may give rise to a corre- 
sponding enlargement of lymphatics. 

The treatment, and other matters re- 
lating to cancerous ulcers, will be consid- 
ered elsewhere (Cancer). 

It remains to describe briefly those va- 
rieties in the characters of ulcers which 
depend on local or other non-essential 
conditions. Many of these, as already 
stated, have suggested names by which, 
as if they we're specific distinctions, ulcers 
are often called and classified. These 
names may be respected if used in subor- 
dination to such as may imply the condi- 
tions on which, more essentially, the sev- 
eral forms of ulcers depend. 

Varicose ulcers are such as are connected 
with an enlarged or varicose state of veins. 
They are found almost exclusively on the 
lower extremities, and especially on the 
lower half of the leg. The connection of 
ulcers with varicose veins is far from uni- 
form. In some cases it is scarcely more 
than an accidental coincidence. A pa- 
tient with varicose veins may have an 
ulcer of specific origin and form, and its 
characters and progress may be no further 
affected by the disease of the veins than 
so far as that disease is a hindrance to the 
circulation. Generally, too, the more 
evidently specific the ulcer, the less is it 
modified by the disease of the veins. In 
other cases, an ulcer has its origin in in- 
flammation of a varicose vein, beginning 
in a patch of skin which is inflamed, and 
suppurates over a varicose vein that is 
hardened, and probably filled with clot. 
And, in yet other cases, the defective 
movement of blood through varicose veins 
appears to favor greatly the occurrence 
and ill progress of that low inflammation 
of the integument in which ulcers are 
most prone to form. This is especially 
the case in patients in whom the disease 
of the veins involves, not the larger sub- 
cutaneous trunks and branches, forming 
tortuous and convoluted thick-walled 
canals and clusters of veins, but the 
smaller cutaneous veins, which, in their 
dilated state, appear turgid and stellate 
near the very surface of the skin. Of the 
two forms of enlargement of veins, often 
coincident, yet not rarely seen apart, this 
latter is by far the worst concomitant of 
ulcers of the integuments. It is through 
this, especially, that so many of the most 
painful inflammatory and eczematous 
ulcers at the ankles are described as be- 
ginning and always aggravated in preg- 
nancies ; through" this that such ulcers . 
are apt to become chronic and callous ; 
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and through this that, in advancing years 
the healing of ulcers at or near the ankles 
is so' slow and insecure. 

Although, as already stated, any ulcer 
may be complicated with varicose veins, 
yet they are most commonly found with 
the inflammatory and eczematous and 
chronic. And with all alike, the remedy 
of the defective circulation is essential to 
a speedy and secure recovery. Constant 
recumbency, and elevation of the limb, 
are the simplest means to this end ; but 
with many patients they are the least 
possible. Their best substitute, and that 
which is usually necessary for after-treat- 
ment, is regulated pressure with band- 
ages, strappings, elastic stockings, or the 
elastic spiral band ; the materials for the 
strapping, whether wet lint, plaster, oint- 
ment, or any other, being determined ac- 
cording to the character of the ulcer. 
Special skill in bandaging may be re- 
warded with the greatest success in the 
treatment of varicose veins, and may 
often dispense with rest and recumbency. 
The obliteration of the veins, by any of 
the means that will be described in the 
appropriate essay (Diseases of Veixs), 
may also be advisable, especially in the 
case of chronic ulcers. And the compli- 
cation of diseased veins increases, if pos- 
sible, the necessity of improving defects 
of the general health ; every unnecessary 
hindrance to the circulation in any part 
should be removed, and every help given 
to insure a normal excretion, and full ac- 
tion of the heart. Among all medicines 
for this class of cases, iron appears to be 
the most effective ; there are compara- 
tively few cases of " varicose ulcers" in 
which it is not beneficial, and it is most 
so when the smaller cutaneous veins are 
involved. Opium, also, is of value ; most 
so when the ulcers are most chronic. 

(Edematous, or weak ulcers. — These 
terms have been somewhat vaguety used, 
but are best and most often employed for 
ulcers whose granulations are upraised, 
pale, translucent, soft, easily breaking, 
such as those usually are which are con- 
nected with scrofulous bones or joints. 
Except in connection with well-marked 
scrofula, or with disease of deeper tex- 
tures, such ulcers of the integuments are 
not frequent. They may occur on an 
cedematous limb, the granulations par- 
taking of the general serous infiltration ; 
but more commonly they owe their pecu- 
liarity to their granulations being con- 
stricted by surrounding skin or scar. In 
the former case, the remedy, or rather 
the reduction of the ulcer to a more com- 
mon form, depends on the curability of 
the general oedema ; in the latter, it may 
be effected by nitrate of silver, or astrin- 
gents, as sulphate of zinc or of copper, 
or by dry pressure. 



Exuberant ulcers. — Ulcers are sometimes 
seen, especially on the feet and hands, 
which, without any apparent cause, ex- 
hibit an excess of granulations. Their 
granulations rise prominent beyond the 
adjacent skin, and overhang it, and are 
not cedematous, but as florid and compact 
as those of a healing ulcer. Escharotics, 
or pressure, or both, will cure this pecu- 
liarity. Till its origin be known, its 
chief interest may be in the likeness which 
it sometimes bears to the exuberance of 
ulcerated cancer. The diagnosis may 
rest chiefly on the feeling of the granula- 
tions : the cancerous are hard, or at any 
rate very firm, and fixed on a hard basis ; 
those that are merely exuberant are not 
hard, but soft, fleshy, easily yielding to 
pressure. 

When speaking of these ulcers with out- 
growing granulations, it may be well to 
note that when an ulcer or fistulous canal 
opens into a synovial cavity whose lining 
membrane is in the state of so-called pulpy 
degeneration, an exceedingly exuberant 
growth of granulations may ensue, with 
an appearance of eversion of the synovial 
membrane through the ulcerated opening. 
Hence the remarkable aspect of certain 
ulcers connected with diseases of joints 
and sheaths of tendons — fungous ulcers, 
as they are sometimes called. 

Hcemorrhagic ulcers constitute no dis- 
tinct class, and their diagnosis and treat- 
ment must depend on other things than 
the mere bleeding. Some ulcers bleed, 
being vicariously catamenial ; some 
through excessive venous fulness, or the 
bursting of a subjacent varicose vein ; 
some, as phagedenic or sloughing, through 
extending into some bloodvessel ; some, 
especially the cancerous, or those that are 
connected with ulcerated tumors of any 
form, through the giving way of thin- 
walled new vessels ; some, because of the 
existence of scurvy or the hemorrhagic 
diathesis. 

Neuralgic or irritable ulcers. — The pain 
of some is so great and so disproportionate 
to all their other symptoms, that they 
may deserve one of these as a subordinate 
name. The pain of some examples of in- 
flammatory and eczematous ulcers has 
been already mentioned, and is unex- 
plained ; so is that of many ulcers con- 
nected with small varicose veins ; but the 
type of ulcers, whose pain having no sat- 
isfactorily proved cause may be called 
neuralgic, is in those small, flat, oval, or 
circular ulcers that occur at the margin 
of the anus — the so-called irritable ulcers 
or fissures of the anus. These show well 
how very little power any sedatives, locally 
applied, have to subdue the pain of ulcers. 
The only remedy is in the cure of the 
ulcers, whether by section for those at 'the 
anus, or by whatever means might be re- 
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quired for ulcers of the same kind not 
attended by unusual pain. Nitrate of 
silver, for example,will do more to assuage 
a neuralgic eczematous ulcer than any 
opiate application. It is, indeed, remark- 
able that when such ulcers are brought to 
healthy granulation they are scarcely pain- 
ful, and their scars are not more sensitive 
than those of any other form. 

[It was Mr. Hilton's belief that the spe- 
cial irritability of these neuralgic ulcers is 
clue to " the exposure of a nerve on the 
surface of the ulcer," the sheath of the 
nerve having been destroyed and " the end 
of the true nerve fibre remaining de- 
nuded." Admitting the correctness of 
this view (and that it is very often correct 
there can be no question), it can readily 
be understood why section or the applica- 
tion of some coagulating agent, such as 
nitrate of silver or carbolic acid, will afford 
relief.] 

Inflamed ulcers. — Any ulcer may become 
accidentally inflamed. The signs of this 
event are, increased pain in and about it, 
a diffuse redness, or a brighter redness of 
all the adjacent skin, with more or less of 
oedema, a more copious discharge, thin- 
ner and often tinged with blood, and 
swelling of the granulations, with mottled, 
ruddy, and tawny colors, or with partial 
sloughings of them. Commonly, too, the 
edges of the ulcer look more abrupt and 
jagged than they did, and extend more 
rapidly. The popular expression, " angry 
looking," figures very well the aspect of 

[Fig- 67- 




Inflamed ulcer beginning to heal. (Gross.}] 

the inflamed ulcer. The remedy for this 
state is in some such treatment as the same 
patient might require for any other in- 
flammation. Rest, elevation of the seat 
of the ulcer, the removal of local irritants, 



water-dressing, poultices, generally suffice 
for local means, or leeches may be applied ; 
while the general treatment is to be de- 
cided by the general condition of the pa- 
tient. For at least one variety of ulcers — 
the chronic or callous — an active inflam- 
mation is often beneficial, inducing 
changes which are followed by a more 
rapid healing. 

The chronic, indolent, atonic, or callous 
ulcer has some of its chief characters told 
by these names. It is rare on every part 
except the leg, most frequent ou its lower 

[Fig. 68. 




Foul indolent ulcer. (Gross.)] 

half; of uncertain size and shape, but 
most often oval, with its long axis parallel 
with that of the leg, or, when very large, 
encircling the leg. Its base usually lies 
deep, and is flat, pale, or tawny and dusky, 
with very minute or no visible granula- 
tions, compact and nearly hard, and ad- 
herent to the fascia beneath it. The mar- 
gin is usually abrupt, or unequally shelv- 
ing, and, in its most characteristic form, 
"callous," thickly overlaid with opaque, 
white, dense epidermis, and having be- 
neath this very enlarged papillae. Both 
the margin and all the surrounding integ- 
uments, often for many inches distant, are 
thickened, hardened, " callous," sodden, 
as with a kind of very firm oedema, and 
adherent to the subjacent fascia. The 
surrounding cuticle, also, is often shining 
and scaly, or dusky with pigment. The 
ulcer itself is generally almost painless, 
unless accidentalry inflamed ; its secretion 
is a thin ill-smelling pus ; its most frequent 
complication is large varicose veins higher 
up on the limb. 

Any ulcer of the leg may become thus 
chronic and callous when it exists very 
long ; and when a distinctly specific ulcer 
thus changes, it not only loses its specific 
characters, but ceases to be amenable to 
specific treatment. Thus, the more a ter- 
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tiary syphilitic ulcerbeeomeslikeaehi'onie 
ulcer, the less is the good influence of 
iodide of potassium upon it. But all ulcers 
are not equally liable to the change to 
"callosity;" the strumous are much less 
so than the tertiary syphilitic, and the 
inflammatory and eezematous are more so 
than either. And although in general the 
peculiarities of the chronic ulcer may be 
due to a long-continued slow inflammatory 
process, probably attended with produc- 
tion of lowly-organized, interstitial, new 
formation, yet in some cases the complete 
characters of the ulcer are attained in 
three or four weeks. This is most likely 
to happen in elderly people, ill-fed, or 
caeheetie, or with firm oedema about the 
feet and' ankles, in whom ulceration is 
excited by any ordinary eause. 

Through whatever course it may have 
passed, the chronic ulcer is usually amen- 
able to treatment. It would be hard to 
enumerate all the means that have gained 
a reputation for curing it. Those which 
are certainly very good, and very rarely 
insufficient, are opium, regulated pressure, 
and blistering. Either of these, combined 
with rest, good food, and attention to the 
general health, will cure any but the very 
worst examples of chronic ulcer ; and even 
in less advantageous circumstances, they 
will seldom fail. The doses of opium 
usually found sufficient are a grain night 
and morning ; and the local treatment 
may be with stimulant ointments, such as 
that of the nitric oxide of mercury, or lo- 
tions of zinc or copper, or either of the 
following means. The regulated pressure 
is eommonly and effectually applied with 
calico bandages or straps of adhesive or 
lead plaster on linen (on Baynton's plan), 
or, if the skin will not bear plaster, the 
strapping may be better done with linen 
wet with water or any appropriate lotion. 
[By far the best method of making pres- 
sure is by the application of the rubber 
bandage of Martin. In the great majority 
of cases the use of such a bandage soon 
produces much improvement ; in many 
cases the result is a complete cure, and in 
onl} r a comparatively few does there re- 
sult such irritation of the skin as to com- 
pel a discontinuance of its application.] 
Blistering should have for its design not 
only, if at all, the stimulating the ulcer 
itself, but the softening and thinning of 
its callous edges and adjacent tissues, 
which it seems to accomplish by causing 
absorption of part of the exudation with 
which they are infiltrated, and desqua- 
mation of the cuticle with which they are 
covered. "With a similar view, a good 
auxiliary to any other mode of treatment 
is the scraping off the thick epidermis 
from the margin of the ulcer. 

In the worst cases, when all these means 
fail, it is commonly because the base of 



the ulcer and the integuments surrounding 
it are so indurated and so adherent to the 
subjacent tissues, that they will neither 
stretciunor slide towards the centre of the 
ulcer, even when healthy granulations 
form on it and would contract in develop- 
ing into a scar. To remedy this hinder- 
ance of healing, it is sometimes useful to 
make incisions through the integuments, 
near and parallel to the margins of the 
ulcer, so that the gaping of the incisions 
may give opportunity for the contraction 
of the granulations on the ulcer. [In this 
way, as also because of the local depletion 
consequent upon the incision, we may ex- 
plain the production of the favorable 
results that at times follow the Nussbaum 
" girdling-operation ;" a method of treat- 
ment, however, that may, and often does, 
do more harm than good.] In similar 
cases, transplantation of an adjacent por- 
tion of healthy integument, sufficient to 
cover in the ulcer, has cured it. In the 
worst examples, and especially in those 
in which a chronic ulcer forms a broad 
belt all around the leg, or in which such 
an ulcer over the tibia has excited thick- 
ening of periosteum, and formation of new 
bone beneath its base, and is firmly adhe- 
rent to the structures thus changed, the 
healing, even if it be achieved, is so un- 
sound that amputation, if not too dangerous 
to life, is advisable ; and it should be done 
through healthy and mobile integuments ; 
otherwise, the result will be an unsound 
stump. 

Phagedenic and sloughing ulcers. — Near- 
ly all the chief points of interest connected 
with the ulcers thus called will be consid- 
ered in the essays on Gangrene and 
Syphilis. Here it may suffice to say, 
that such rapidity of extension as may de- 
serve to be named phagedenic is very 
rarely seen in ulcers, except in connection 
with syphilis, or hospital gangrene, or 
some similar condition. In acute inflam- 
mation, any ulcer may enlarge quickly ; 
but the rapid destruction generally implied 
by phagedena has a specific, and proba- 
bly, also, an external source. Sloughing 
is a mueh more common complication of 
ulcers— sloughing, that is, not so much of 
their edges and adjacent parts as of their 
granulations. Thus, in inflammatory ul- 
cers, the frequent appearance of a grayish 
or yellowish base is generally due to slough- 
ing of granulations ; so in senile ulcers, 
sloughing is very common ; and in any 
form, in old persons, senile gangrene of 
the integuments around the ulcers may 
ensue. So, again, the whole base of a 
great chronic ulcer may often be seen 
sloughing, through injur}', or defective 
food, or exposure to hard weather. 

Sueh are the chief forms, principal and 
subordinate, of ulcers of the integuments, 
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of which sufficiently numerous instances 
may be seen to allow of their being de- 
scribed in general terms. A closer and 
more express study of the subject would 
certainly lead to the discovery of many 
forms which are not here indicated, be- 
cause they are known to the writer by 
only a few instances, incompletely ob- 
served. The characters of ulcers, if more 



fully studied, both in well-marked and in 
modified and complicate examples, would 
be found as various, and, severally, at 
least as well-defined, as are those of cuta- 
neous eruptions ; and with the better 
diagnosis that would be thus attained, 
there might follow a much better discrimi- 
nation of the means of treatment appro- 
priate for each. 
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By Sir James Paget, F.R.S. 1 



Contusions are the injuries, other 
than wounds and fractures, which are 
produced by blows or sudden pressures. 
The term may, as a surgical title, include 
all such injuries in their widest degrees of 
difference, from a simple bruise to an ut- 
ter crushing of a part. It may include 
such injuries in internal as well as in ex- 
ternal parts, but is commonly and will be 
here employed for only external parts, 
the eontusions of the brain and spinal 
cord being included under concussions, 
and those of other internal parts being 
usually named ruptures or lacerations. 
The typical, being the most frequent, 
instance of a contusion is the common 
I bruise" of skin and subcutaneous tissue. 

The states of parts recently contused 
may be studied in (1) their proper tex- 
tures ; (2) their bloodvessels and blood, 
and other extra vasated or exuded fluid. 

1. In the slighter degrees of contusion 
the textures suffer only a concussion, 
shaking, or jarring ; a disturbance which 
may produce no visible change, except 
the' effect of the rupture of bloodvessels 
and effusion of fluid. Thus it is in ordi- 
nary slight bruises. 

In severe contusions the damaged struc- 
tures are broken ; there may be visible 
ruptures of muscles, bloodvessels, and 
other soft parts ; splittings of the cosnec- 
tive tissue between adjacent structures ; 
and, especially, splittings of the subcu- 
taneous tissue, and separations of it from 
the fasciae, or other parts beneath it. 
These last-named injuries are, perhaps, 
the most common of those produced by 
heavy blows, and are those to which the 
chief external signs of severe contusions 
are due. 

In the extreme degrees of contusion, 
the parts are thoroughly crushed. In a 



part thus damaged, the muscles and other 
soft parts may be so broken and crushed 
that, with the extra vasated blood, they 
make a mere pulp ; and such parts as 
hold out and look entire, among which 
the skin, nerves, and tendons are most 
often found, are yet damaged be} T ond re- 
covery, and perish in the gangrene which 
is the usual result of these extreme inju- 
ries. In crushings such as these, even 
the elemental structures of parts may be 
broken, and minute fragments of muscu- 
lar fibres are easy to find among the ma- 
terials of the pulp. 

2. The injury done to bloodvessels in 
contusions is very difficult to ascertain. 
Sometimes ruptures of vessels are visible, 
but more often the extravasation of blood 
is the only evidence of the existence or 
extent of such rupture. And this evi- 
dence is not exact ; for, with the blood, 
there is more or less of blood-stained 
fluid, the diffusion of which makes the 
extravasation appear greater than it is. 

Other things being equal, the quantity 
of blood extravasated would depend on 
the size and number of the ruptured 
bloodvessels. But many things make the 
quantity varj\ The more lax the tex- 
tures of or adjoining the injured part, 
the more copious the extravasation ; wit- 
ness the bruises on the eyelids, scrotum, 
and labia. The constitution of the patient 
has much influence. In scurvy, and the 
so-called hemorrhagic diathesis, even 
slight blows may produce serious extra- 
vasations of blood ; and many persons, 
especially pallid, .fatty, soft-skinned wo- 
men, though suffering with no evident 

1 This article lias been, upon careful re- 
vision by Dr. William Hunt, found to need 
no addition or correction. 
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disease, are subject to extravasations 
very disproportionate to the injuries that 
cause them. As they say, "the least 
touch bruises them." 

The escape of blood and the effusion 
of serous fluid in a contused part may 
cease in a minute, or less ; or it may con- 
tinue for two or more days, although there 
may be no reason to believe that a large 
bloodvessel is ruptured. Thus in chil- 
dren, a blow on the head maybe followed 
by a swelling, which will slowly extend 
over the whole forehead, or vertex ; and 
a crushed leg or thigh may continually 
swell at the injured part, and become 
more and more tense with subcutaneous 
and intermuscular extravasation and ef- 
fusion. In rare cases, even many days 
after contusion with extravasation, a 
fresh bleeding may ensue, such as might 
be called secondary subcutaneous hemor- 
rhage. 

The blood extravasated is of dark ve- 
nous color, or becomes so while stagnant 
in the tissues : but it may be brightened 
in parts permitting the penetration of 
air, as in bruises of the conjunctiva, 
which are usually scarlet or bright crim- 
son. The blood is commonly infiltrated 
among the structures of the injured 
part ; or, many small clots may be scat- 
tered among them, with infiltrations of 
blood, and blood-stained, or variously 
colored, serous fluid ; or, nearly all that 
is extravasated may be collected in one or 
more large clots, which may, after some 
long time, again become liquid ;' or, per- 
haps, very rarely the extravasated blood, 
not clotting, may remain liquid in a cavity 
left by the separated tissues. The causes of 
these differences are unknown ; the con- 
sequences will be considered hereafter. 

The signs of recent contusions, which 
are most general and characteristic, are, 
some degree of shock, pain, swelling, and 
ecchymosis, or bruise. 

The shock has in it nothing peculiar to 
this kind of injuries. Generally, and 
without referring to injuries of internal 
organs, it is proportionate to the amount 
of damage sustained. Complete crush- 
ings of small parts of the body, as part of 
a hand or foot, are usually attended with 
less shock than are less severe injuries of 
larger extent. Contusions of certain 
parts, moreover, as the testicles, the large 
joints, and the breasts, are often followed 
by remarkable feebleness of pulse, sensa- 
tions of sinking, tendency to syncope and 
to vomiting, and great temporary loss of 
muscular power. 

The first morbid sensation, after that 
which is felt at the blow, is, usually, a 
numbness of the injured part ; and the 



1 Baker, in St. Bartholomew's Hospital Re- 
ports, 1867. 



severer the hurt, the longer this may con- 
tinue. But, unless the part is killed, 
numbness gives place to pain, which is 
commonly described as of a dead, heavy, 
aching kind. In the muscles, the pain "is 
attended with moreorlessloss of power, and 
is greatly increased when they are made 
to contract ; in the nerves, it is attended 
with tingling, or sensations of burning, 
both at the place of injury and in their 
distribution ; in the testicles and other 
parts above mentioned, the pain seems to 
be a chief cause of the more intense shock 
that accompanies their contusions. When 
only the softer structures are contused, 
the pain is not usually associated with 
much tenderness, it may even be allevi- 
ated by pressure and friction ; but the 
contrary is more frequent in bruises in- 
volving periosteum and other fibrous 
structures, and those of joints. In these 
parts, also, the pain and tenderness are, 
usually, of much longer duration. 

Swelling, generally, follows quickly the 
violence by which a part is contused. 
First, some depression or indentation 
may be seen, with softening of the injured 
tissues ; but, by their elasticity, they 
soon recover from this state, and then are 
raised with more or less of swelling. One 
of the best examples of this swelling is 
the bump that so quickly follows a blow 
on a child's head. It is due partly to ex- 
travasation of blood, but much more, in 
ordinary cases, to the rapid afflux of blood, 
and exudation of fluid from the vessels, 
in the stricken part. The process of exu- 
dation is probably, in this case, the same 
as that by which a joint severely stricken 
is filled with fluid. A similar swelling 
from contusion, and attended with little 
or no extravasation of blood, is in the 
wheal that rises after a lash with a whip. 
In loose-textured parts, as the eyelids, 
this swelling is often considerable, and 
may remain for a week, or more ; in other 
parts it usually subsides in two or three 
days, or less ; and if later swelling ensue, 
it is probably due to inflammation of the 
injured part. 

Ecchymosis, or bruise, when the conse- 
quence of blows or crushing of parts, is 
due to their being infiltrated with blood 
or blood-stained and serous fluids, of which 
the color is seen through the cuticle. 
These fluids cannot be collected from the 
tissues in which they are infiltrated, but 
can be seen tinging them ; and are, doubt- 
less, the same kinds of fluid as those which 
fill the vesicles and bulla} so often seen in 
the neighborhood of fractures (especially 
those of the tibia and ulna), attended 
with much contusion of soft parts. The 
common basis of all the diverse-looking 
fluids appears to be serum, nearly pure or 
with suspended blood-cells, and dissolved 
coloring-matter ; and according to the 
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proportions in which these are present, 
so is its tint more or less deep and like to 
that of venous blood, or scarcely darker 
than healthy serum. Where very small 
quantities of coloring-matter are present, 
and the fluid is collected in widely-sepa- 
rated spaces of loose connective tissue, it 
may remain like the contents of a serous 
cyst. Such cases are sometimes described 
as "traumatic hydroceles," a name which 
would be not less ill-applied to the large 
vesicles over seats of fracture. 

The colors of ordinary recent ecchy- 
mosis from blows are various shades of 
purple, tending on the one hand to black 
or blue, on the other to crimson or pink, 
and with these are mingled shades of 
yellow, pale brown, and green ; depen- 
dent, apparently, on the quantity of effused 
serum and its mingling with fluids of other 
colors. Blackness, usually indicating in- 
tense injury, is probably due to the ex- 
travasation of a large proportion of entire 
blood ; crimson or pink tints to the pre- 
valence of blood-stained fluid ; blue to 
the degrees in which blackness is veiled 
by the cuticle and skin, as the color of 
blood in veins is ; and, perhaps, some of 
the shades of pink to the partial aeration 
of the blood, by the penetration of air 
through the epidermis. 

After a variable time, proportionate to 
- the severity of the injury, the darker 
colors fade out, and leave, or give place to, 
gradually lightening shades of brownish- 
olive, green, and yellow. 

The changes usually commence at the 
borders of the ecchymosis, and thence 
proceed to its centre, but with so little 
uniformity that the commonest appear- 
ance of a fading bruise is motley. 

The very changes on which some of 
these varieties of color depend are not 
known. They are not generally, if ever, 
observed in bruises of parts removed from 
air and light. In a limb with ecchymoses 
of all shades at its surface, those in the 
muscles, periosteum, and other deep- 
seated tissues, are either black, or crim- 
son, or of some of those pinkish or yellow- 
ish tinges, through which blood-clots in 
vessels pass in their gradual decoloration ; 
they are not blue, or olive-colored, or 
green. And in the ecchymosis of the 
conjunctiva, the scarlet of which contrasts 
strongly with the " black-eye" in the eye- 
lids, the fading tint is usually only yellow. 

The time at which an ecchymosis be- 
comes externally visible after injury 
varies with the depth of the effusion. If 
it be at the surface of the skin, the ecchy- 
mosis may be almost instantly visible, or 
i may become so in a few minutes. In 
deeper injuries, days may elapse, and the 
ecchymosis may then appear at some dis- 
tance from the injury, and not directly 
over it, as it more commonly does ; and 
vol. i.— 25 



may, from its first appearance, have only 
the paler green and yellow colors. In like 
manner, as if with gradual diffuse infiltra- 
tion of colored fluid, a superficial ecchymo- 
sis may go on extending in all directions 
for many days ; extending not only by 
wider diffusion but by continuous effusion 
of fluid from the injured vessels ; just as 
the vesicles and bullae over fractures may 
go on for several days increasing in both 
size and number. 

The foregoing observations on ecchy- 
moses relate to cases in which blood and 
bloody and serous fluid are infiltrated, 
and in which they are not perceptible to 
the touch. When the blood is all in one 
clot, or in a liquid state inclosed in a 
cavity, there may be no visible ecchy- 
moses, or only some around the extra- 
vasated blood, but the blood may be de- 
tected by the touch. When liquid, and 
among soft parts, it may be felt as a fluc- 
tuating swelling, usually very soft and 
flaccid, like liquid in a half-empty bladder. 
When thus extra vasated over bones near 
the surface (as those of the vault of the 
skull), the blood commonly feels like a 
circumscribed swelling, soft at its centre, 
hard at its border ; and the depth to 
which the centre may be pressed in often 
makes it seem as if the bone were de- 
pressed. But, with the deepest pressure, 
the bone may be felt at its right level. 
In many of these cases, too, the blood 
pressed to and fro gives to the fingers a 
peculiar vibratory sensation (called, by 
some, crepitation), like that of fluid in 
certain bursas and sheaths of tendons. 

When contusions are not complicated 
with other injuries, and when the hurt 
parts do not slough or inflame, their effects 
usually terminate with the absorption of 
the extravasated fluids, and the recovery 
of the tissues from whatever injuries they 
may have sustained. The repair of the 
tissues is usually so complete that, after 
even severe contusions, such as those 
which accompany fractures, no traces of 
their injury can be seen. The liquid 
parts of the blood, when infiltrated,- ai'e 
generally absorbed quickly. The blood- 
cells and other materials of clots are very 
slowly removed. I have found the blood- 
cells, in the little ecchymoses of leech-bites, 
unchanged a month after their extravasa- 
tion, and small clots and diffused blood 
in the neighborhood of simple fractures 
scarcely changed at the end of five weeks. 
The larger the clot, the slower is its re- 
moval ; and the extreme of slowness is 
found in the collections of extravasated 
blood that remain or become wholly or in 
great part liquid. In these cases, which 
are most frequent in contusions of the 
loins, nates, and other parts with exten- 
sive and loose subcutaneous tissue, the 
blood may remain for many weeks with 
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apparently little change. If let out, while 
recent and liquid, it will generally coagu- 
late like ordinary blood ; if left, it may be 
gradually absorbed, or, decomposing, may 
excite active inflammation. The bounda- 
ries of the space in which blood is thus 
long retained may become firmly defined, 
and cyst-like ; capable, perhaps, of secret- 
ing serous fluid which may mingle with 
the blood within them ; certainly capable, 
after inflammation, of granulating and 
assuming all the characters of the walls of 
an abscess. 

There is sufficient reason to believe 
that blood extravasated in a contusion 
may be organized ; acquiring the charac- 
ters of connective tissue, becoming vaseu- 
lar, taking part in the repair of the injured 
tissues, or in the thickening and indura- 
tion that remain when the repair is incom- 
plete. For although, so far as I am 
aware, this process has not been traced 
after simple contusions, yet evidence of it 
may be found in blood extravasated near 
fractures, in the clots in tied or injured 
vessels, and in not a few other instances. 
Nevertheless, it is not probable that this 
organizing of blood is frequent after con- 
tusions ; and the more exact the researches 
that are made, the less reason is there 
found to adopt the belief that blood ex- 
travasated in a contusion can become a 
tumor of any kind. Contusions are, in- 
deed, sometimes followed by the growth 
of tumors, but the event, if we compare 
its frequency with that of contusions, 
might almost be called infinitely rare ; 
and there is no instance in which any of 
the stages of transition have been traced 
between the materials of extravasated 
blood and those of a cancer or any other 
tumor. It may be added that, even if 
such transitions could be traced, a yet 
greater difficulty would remain unexplain- 
ed, namely, the power of continuous 
growth possessed by the new materials. 

In some eases, especially when the con- 
tusion is severe, or the extravasation very 
large, or the general health of the patient 
unsound, the contused part becomes ac- 
tively inflamed ; the blood appears to act 
as a foreign body ; probably, being mixed 
with the products of" inflammation, it dies; 
and the usual result is, that it is ejected 
with suppuration. The abscess-cavity (as 
that which contained the extravasated 
blood has now become) generally con- 
tinues, for many days, to discharge blood- 
stained pus ; but at length it assumes the 
ordinary characters and progress of a 
common abscess. The probability of sup- 
puration ensuing is greatly increased, if 
the eontusion be accompanied with an ex- 
ternal wound, however small. Indeed, 
the existence of such a wound commonly 
makes the same difference in the progress 
of a contusion as in that of a fracture : a 



difference sufficiently important to justify 
the use of the name " compound .eechy- 
mosis" with meaning similar to that of 
compound fracture. 

Sloughing, as a consequenee of contu- 
sion, has been considered in another 
place (Gangrene, p. 357.) 

Complete recovery, as already stated, 
is the ordinary termination of contusions. 
Yet certain prolonged, or permanent, ill 
consequences may be not rarely noticed. 
Sometimes the injured subcutaneous tis- 
sue hardens and contracts, forming a kind 
of subcutaneous scar, marked by a dimple 
in the skin. In some organs (chiefly the 
breast and the testicle), abscess may ensue 
long after a bruise ; more often an indu- 
rated lump remains, consisting apparently 
of hardened and contracted gland-tissue, 
and often exquisitely sensitive. Still 
more commonly, a blow on the breast is 
followed by long-eontinuing pain and ten- 
derness, without change of texture. 
Blows on the skull and other superficial 
bones are sometimes followed by persist- 
ent, circumscribed, and very painful thick- 
enings of the periosteum. A muscle 
violently struck may be paralyzed, and 
then may rapidly waste. A nerve simi- 
j larly injured or crushed may remain par- 
alyzed, or become the source of extreme 
! pain, or other morbid sensations. And 
! any contused part is likely to become the 
seat in which any constitutional disease 
present at the time of, or soon after, the 
I injury will localize itself; witness, the 
apparent election of bruised joints or mus- 
cles for the local attacks of gout and rheu- 
matism, and of bruised bones for syphilis 
or struma. Even smallpox will be more 
thickly confluent over a recent bruise than 
over any other part. ProbabVv, the growth 
of cancerous and other tumors in bruised 
parts belongs to the same class of faets. 

The treatment of recent simple contu- 
sions of the less severe degrees needs but 
few words. Left to themselves, in the 
quietude necessaiw for avoiding pain, nat- 
ural recovery will ensue. But the clear- 
ing-up of the swelling may be hastened, 
and ecchymosis may be diminished or 
prevented, by certain stimulant applica- 
tions, the best of which, except for gouty 
I persons and those with very irritable skins, 
seems to be the tincture of arnica. When 
the skin is thick, this may be gently 
rubbed in on the bruised part, undiluted ; 
with thinner skin it should be diluted with 
an equal quantity of water. Or, it may be 
applied constantly, as a lotion, if diluted 
! with about ten times as much water. 
Other means for the same purpose, which 
have the testimony of popular reputation, 
are Friar's balsam, Riga balsam, and 
poultices made with roots of black briony 
beaten into a pulp. These, and all other 
local stimulants, such as the compound 
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soap-liniment, probably act by accele- 
rating the circulation through the bruised 
part, and the absorption of the fluid on 
which the early swelling, and, in slight 
bruises, the greater part of the ecohymo- 
sis, depend. 

In more severe and in complicated con- 
tusions other treatment may be necessary. 
In severe cases, with much breaking or 
crushing of the tissues, the parts should 
be kept warm, both for comfort's sake, 
and because cold, by further retarding 
circulation, increases the risk of slough- 
ing, or of destructive inflammation. 
Wrappings with cotton-wool, or, better, 
with lint thoroughly soaked in oil, are 
among the best means ; covering the part 
with warm poultices of linseed, or of lin- 
seed and bread, is perhaps as good. The 
design, however it may be fulfilled, should 
be, to combine rest of the injured part with 
uniform warmth and the exclusion of air. 

The treatment of the extreme cases of 
contusion has been described with that of 
traumatic gangrene. 

In cases of excessive effusion of blood 
from contusion, ice should be applied, 
and the injured part be raised, so long as 
there appears any tendency to increased 
swelling. 

When the extravasated blood remains 
in large clots, or in liquid collection, fric- 



tion and kneading will probably acceler- 
ate its removal by diffusing it in the sur- 
rounding parts •, and, if need be, such 
treatment should be continued very long. 
If there seem, after very long treatment, 
no prospect of the blood being removed, 
it may be let out by puncture. A small 
puncture should be made, and if the 
blood be all liquid, it should be all re- 
moved, and the puncture closed, and the 
walls of the cavity compressed, in the 
hope that they may unite. If this fail, or 
if the blood be for the most part in clots, 
it is best to make a very free opening and 
let the cavity suppurate, and treat it as an 
abscess. But these means are very rarely 
necessary ; in the vast majority of cases, 
the extravasated blood is naturally 
cleared away, even though its quantity 
may have been increased by secondary 
subcutaneous hemorrhage. 

The inflammation that follows quickly 
after the less severe contusions rarely re- 
quires special treatment. That which en- 
sues later, and is connected with changes 
in the clots, is so freely sure to end in 
suppuration, that it may be treated as for 
the formation of abscess ; and the abscess 
resulting should be freely opened, and 
daily washed out, till all the blood-clots 
are removed. Thenceforward its course 
will be that of an ordinary abscess. 
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By Sir James Paget, F.R.S. 1 



Wounds are the divisions, or solutions 
of continuity, of soft parts, produced by 
external direct mechanical force. For 
systematic study they are sometimes class- 
ified according to their direction, or depth, 
or locality, but the most useful arrange- 
ment is based on the modes of their in- 
fliction. In this, they are divided first 
into open wounds, and subcutaneous *, the 
former including those in which the outer 
part of the wound is at least nearly as ex- 
tensive as that through the deeper tis- 
sues ; the latter, all those in which the out- ! 
er part of the wound is very small in com- 
parison with the deeper part. In each of j 
these kinds of wounds, but especially in I 
the fir4, a further division is made into j 
(1) incised wounds ; cuts or incisions, in- ' 



eluding wounds of excision by which por- 
tions of the body are cleanly cut oft' : (2) 
punctured wounds ; stabs, pricks, or 
punctures : (3) contused wounds, or those 
combined with bruising or crushing of the 
divided parts : (4) lacerated wounds, in 
which the division of the tissues is effect- 
ed, or combined, with tearing of them . (5) 
poisoned wounds : including all into which 
any poison, venom, or virus is inserted. 

Any wounds, of whatever class, may be 
either simple or complicated, i e., attended 
with excessive hemorrhage, or pain, or 
the presence of dead or foreign matter. 

1 This article has been, upon careful re- 
vision by Dr. William Hunt, found to reed 
no addition or correction. 
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Many wounds, moreover, are such as can- 
not be precisely assigned to any one of 
these classes ; for they have characters 
either combining or intermediate between 
those of two or more of them ; but con- 
venience of study will justify both the 
making of classes, and the description of 
typical specimens of each. The arrange- 
ment indicated above will therefore be 
here followed. The general part of the 
pathology and treatment of wounds will 
be included in those of incised wounds, 
because these have been most fully 
studied, and in their surgical relations are 
by far the most important. Then what 
concerns wounds of the other kinds may 
be much more brietiy and specially de- 
scribed. 

Simple open incised wounds are best ex- 
emplified by simple incisions made in sur- 
gical operations, or by accidental clean 
cuts with sharp-edged instruments. And 
three things, chiefly, are to be observed 
in them, viz., the opening or gaping by 
the retraction of their edges, the bleed- 
ing, and the pain. 

Gaping of wounds. — The width to which 
an incised wound opens by the separation 
of its edges varies greatly in different tis- 
sues, and in different conditions of each. 
For a general rule, the order in which M. 
Nelaton 1 arranges the tissues, according 
to their respective degrees of retraction 
when divided, is sufficient — namely, skin, 
elastic tissue, cellular tissue, arteries, 
muscles, fibrous tissues, nerves, cartilages. 
But within this general rule are many 
particulars. 

The retraction of divided skin depends 
on its elastic tension, on its muscularity, 
and on the state of the parts beneath it , 
and each of these may vary. The tension 
does so in different postures ; as, when 
the knee is bent, a wound across the thigh 
gapes more widely than when the knee is 
straight. Generally, too, longitudinal 
wounds of the limbs and trunk gape less 
than transverse ones do. The retraction 
due to the muscularity of the skin cannot 
be distinguished, at first, from that due 
to its elastic tension , but soon after an 
incision, its effect is seen in the curling,or 
turning in or out, of the edges of the 
wound. Thus, in flap-amputations, the 
edges of the skin commonly become 
everted before the stump is dressed , while 
in wounds of the face, as for hare-lip, 
they rather become inverted Probably, 
also, it is to the muscularity of the skin 
that that great retraction is due which 
sometimes takes place after amputations. 
For the influence of subjacent parts in 
the retraction of divided skin, one may 
compare a wound into the mammary 



1 Elements de Pathologie cliirurgicale, torn, 
i., p. 106. 



gland, especially during lactation, with 
one in the sole or palm. The edges of the 
latter may remain nearly in contact, while 
those of the former may dispart till the 
width of the wound is nearly equal to its 
length. Examples such as these may suf- 
fice to indicate that although, as a general 
rule, a wound of skin will gape or retract 
more widely than that of any other struct- 
ure, yet for good treatment every wound 
may require particular study. 

The incisions for flap-amputations, or 
for tying deep arteries, will generally show 
how much less than the skin the deeper 
tissues, when wounded, retract their 
edges. Some structures, indeed, com- 
pressed by the retracting skin, appear to 
project from the wound ; such as soft fat, 
and mammary gland ; and these may il- 
lustrate the protrusion which sometimes 
happens when structures under firm pres- 
sure are exposed, through wounds in 
fascia or comparatively inelastic mem- 
branes. Thus, in penetrating wounds of 
the abdomen, portions of omentum may 
protrude and be tightly girt by the edges 
of the wound in the peritoneum, through 
which they are, as it were, buttoned. So 
I have seen the lump of fat on the bucci- 
nator tightly buttoned through a small 
wound in the interior of the cheek ; and 
a similar protrusion and tight girth- 
ing of muscle or fat is probably a frequent 
cause of the troubles that follow pene- 
trating wounds through strong fascia?. 
The eversion of the mucous membrane of 
a wounded intestine through the opening 
in its peritoneum is an event of the same 
kind. 

The retraction of wounded tissues, hith- 
erto spoken of, is that which. they display 
directly after division, and which is shown 
in the immediate gaping of the wounds. 
But, long after this, if they be not re- 
i strained, many of them continue to re- 
j tract. Thus, in stumps that heal slowly, 
the muscles retract far, giving the conical 
i shape ; and arteries which, when first di- 
I vided, may appear on the face of a wound, 
draw far away. 

The bleeding from an incised, wound de- 
I pends, as to its quantity, on many condi- 
i tions , chiefly, on the size of the blood- 
vessels divided, on their number in pro- 
portion to the extent of the wound, and 
on their connections with surrounding 
parts. Besides, the personal peculiarities 
of the patient, and the health or disease 
of the wounded part, may have great in- 
fluence. It might be supposed that, at 
the instant after division, every vessel 
would bleed with a stream equal to its 
own calibre : but, when one watches how 
little, if any, blood flows from a wound 
except in distinct and visible streams, it 
seems evident that of the crowds of ves- 
sels that are seen in well-injected speci- 
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mens of the tissues, nearly all must close 
during or instantly after their division. 
The mechanical irritation of the knife, 
probably, excites the muscular tissues of 
both arteries and veins to this contrac- 
tion ; and it is assisted, in open wounds, 
by the contact of the air ; and in all 
wounds by the release of many of the ca- 
pillaries and veins from the pressure of 
the blood, which ceases to be supplied to 
them in full quantity, when the arteries 
related to them are divided. Whatever 
hinders this contraction of the vessels 
prolongs and increases the bleeding. 
Hence the occasionally large bleedings 
from comparatively small vessels travers- 
ing, or connected with tough, close text- 
ures, such as the small arteries in or near 
aponeuroses and fasciae, or in the more 
compact parts of the skin, e. y., of the face. 
So, in inflamed parts, or in those near the 
seats of active disease ; the dilated ves- 
sels bleed largely and long when divided, 
because of the loss of contractile power in 
their muscular coats. 

Gradually, with or without surgical 
help, all the vessels divided by a wound 
are closed and cease to bleed ; the larger 
being often aided to this end by their re- 
traction among the looser textures, and 
by the coagulation of the blood within or 
over their orifices, and by the diminution 
of the heart's force with the increasing 
loss of blood. Coineidently, the flowing 
blood becomes gradually brighter and 
paler. And, if the wound be left open, 
after pure blood has ceased to flow, there 
is an oozing of blood-tinged serous-looking 
fluid ; and this is gradually succeeded by 
a paler fluid, some of which collects, like 
a whitish film or glazing, on the surface 
of the wound. It contains very nume- 
rous white blood-cells, imbedded, appa- 
rently, in a fibrinous film. Its relation 
to the healing process will be considered 
hereafter (p. 391 •, and further, on bleed-- 
ing see p. 400, and Wounds of Arte- 
ries and Veins, and Hemorrhage). 

The pain of an incised wound cannot 
be usefully described, for it is so far pecu- 
liar that many of the terms applied to it 
can be intelligible to none who have not 
felt it. Sharp and cutting, at its infliction ; 
then for a short time diffusely hot or 
burning ; and then smarting till it gradu- 
ally subsides into a feeling of mere stiff- 
ness—thus to describe it may remind 
those who have experienced it, but to 
others may teach no more than a descrip- 
tion of colors to one who is color-blind. 
Besides, there are great differences in the 
degree, and perhaps also in the kind, of 
pain felt by different persons suffering 
with similar wounds. Some seem searcety 
sensible ; others, equal in fortitude, suffer 
most keenly. All suffer more, the more 
their attention is directed to the pain, 



and the more the mind has been sharpened 
by waiting and fear. An unexpected and 
unseen wound may be unfelt. There are 
also differences in both the kind and the 
degree of pain according to the place and 
maimer of the wonnd. Thus, in regard 
to the skin, wounds of the face and of 
the extremities of the fingers and toes 
seem to be among the most painful ; those 
of the back among the least so ; wounds 
cut from within are less painful than 
those from without. The skin appears 
far more sensitive to wounds than any of 
the deeper structures, except the nerves of 
sensation themselves ; but any part may 
become by disease, or distension, highly 
sensitive. A medical friend, who twice 
watched operations for inguinal hernia 
performed on himself, said that none of 
the pain surpassed that of dividing the 
tense fibres of the aponeuroses and the 
tight mouth of the sac. Periosteum, also, 
sometimes shows acute sensibility when 
cut ; so do tightened tendons. 

Hie consequences of incised xoounds can 
scarcely be studied in man, free from the 
interference, for good or evil, of treat- 
ment. In some cases, indeed, even of 
large wounds, they are so trivial that they 
are unobserved ; yet, after the majority 
of such wounds as are made in surgical 
practice, changes ensue, both local and 
constitutional, which are not necessary 
parts of the healing process, but rather 
hindrances to it. 

The local consequences are characteristic 
of a certain amount of inflammation. In 
an hour or more after the wound (and, 
generally, the interval is the longer the 
more considerable the wound and the 
greater the shock), the edges of the wound, 
and the parts adjacent to it, become 
swollen and more sensitive ; they feel hot 
and stiff, heavy or aching, and are more 
tender when touched ; the sutures (if any 
have been put in) become tighter ; and 
the edges of the wound, or of the spaces 
between the sutures, if not secured, gape 
open, because of the swelling and uprising 
of the subjacent structures. All these 
consequences of wounds may be best seen 
on the face ; where, also, the chief cause 
of the swelling is often evident, in the 
serous-looking fluid by which the skin, 
especially of the eyelids, is puffed up. 

In ordinary well-doing cases, these signs 
of inflammation continue from one to 
three or four days, and then spontaneously 
subside. The shorter their duration, the 
more perfect the healing. Their longer 
duration usually indicates disease, or 
some abiding source of irritation at the 
wound, and will be considered among the 
complications of wounds (p. 403). 

Of the general consequences of wounds 
the first is the shock. In small incised 
wounds none may be observed ; and when 
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in any case it does occur, it is scarcely 
possible to say how much depends on the 
wound itself, and how much on the cir- 
cumstances in which it was inflicted, or on 
the pain and fear and loss of blood. But 
the whole of this subject is treated in 
another place (Collapse). 

Reaction. — The intensity of the shock 
commonly determines the time, and, in a 
less degree, the intensit}', of the reaction 
which, in the ordinary course, imme- 
diately follows it. In some cases, indeed, 
even after severe wounds and much de- 
pression, the reaction does not go beyond 
the recovery of the natural standard of 
the heart's action and of other functions. 
The patient merely recovers, and may 
have no fever or other signs of general 
disorder ; and the repair of the wound 
may make unhindered progress. But in 
far more numerous cases of considerable 
wounds, and especially in those that are 
not well closed, the reaction passes this 
normal limit : the pulse and breathing 
hecome more rapid, the former in a greater 
ratio than the latter, particularly when 
there has been much loss of blood ; the 
pulse also is generally fuller or harder ; 
the skin is flushed and feels hot ; thirst is 
increased, and appetite lessened •, the 
water of the urine is diminished ; the 
howels are inactive ; the tongue usually 
white-coated, large, and moist ; the sleep 
is short and often disturbed. 

The duration of this state of feverish 
reaction or traumatic fever is variable, 
and bears no definite proportion to the 
severity of the injury ; or, so far as is yet 
known, to any of the events connected 
with it. Not rarel}, it subsides within 
twenty-four hours ; more often, after 
large wounds (as those of amputation), 
it continues, with little diminution, for 
three or four days, and then gradually 
subsides ; the pulse and breathing return- 
ing to their natural standard, the skin 
secreting more freely than natural, and 
becoming soft, and usually rather pallid 
and delicate in tint; the muscular power 
remaining less than natural. The com- 
mencement of suppuration in open wounds 
often coincides with the subsidence of the 
traumatic fever, but is no cause of it ; 
for the same series of events commonly 
occurs where no suppuration takes place. 

The continuance of signs of fever for 
more than four or five days after an in- 
cised wound argues the existence of some 
abiding irritation, or of some morbid 
state complicating the injury ; but it is 
not usual for the common and almost nor- 
mal traumatic fever to pass straightway 
into any worse form, such as that of ery- 
sipelas, or pyaemia. These may, indeed, 
ensue during the traumatic fever ; but 
they more commonly occur at its close, or 
after it has subsided, or even in the period 



of convalescence. The liability to these 
specific diseases constitutes one of the most 
singular, and as yet unexplained, charac- 
ters of the state ofsystem following wounds. 

The healing of open incised wounds may 
be accomplished in five methods, if we 
include those in which the process is 
assisted by treatment : viz., (1) by imme- 
diate union ; (2) by primary adhesion, or 
union by the adhesive inflammation (both 
these methods are often named union by 
the first intention) ; (3) by granulation, or 
by the second intention ; (4) by secondary 
adhesion, or the third intention, i. c, by 
the union of granulations ; (5) by scar- 
ring under a scab, the so-called subcrusta- 
ceous cicatrization. 

Healing by immediate union consists in 
the simple conjoining or reunion of the 
wounded parts ; no new material is 
formed to connect them ; but being placed 
in contact and so maintained, they first 
merely stick together, and then become 
continuous. 

The best examples of this mode of heal- 
ing may be seen when flaps of skin have 
been raised by simple dissection, and then 
replaced on the subjacent parts ; as for 
instance, in the removal of a tumor or a 
mammary gland. Within three days, or, 
in small wounds, within one day, the 
union may be complete, and little or no 
trace may appear of the line or plane at 
which the parts were separated. The 
process is so simple that it is best de- 
scribed by negatives. No sign of inflam- 
mation is observed ; no evident afflux of 
blood ; no evident production of repara- 
tive material ; no scar ; and no other 
conditions are required for the process 
than coaptation of the wounded surfaces, 
and the absence of inflammation at them. 

Healing by primary adhesion, or adhesive 
union, is best seen in the cut edges of 
skin when they are brought near or into 
contact, and so maintained ; e. g., after 
the operation for hare-lip, or after plastic 
operations. Sometimes, indeed, such 
wounds heal, at least in part, by imme- 
diate union ; but more commonly, as the 
formation of a scar testifies, they are 
united by a new material, lymph, the 
product of adhesive inflammation. 

The lymph in this method of union being 
formed on both the cut surfaces, and prob- 
ably exuding or growing alike from both, 
combines them. Very little, if any, is 
infiltrated beneath the surfaces. Appear- 
ing to the naked eye as a ruddy or a 
pinkish-white, soft, and adhesive sub- 
stance, it shows with the microscope cells 
like those of granulations, in their several 
stages of development. As it organizes 
itself and becomes vascular, receiving 
bloodvessels from both the cut surfaces, so 
it gradually more and more firmly con- 
nects them ; and it ends by forming be 
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tweeu them a layer of connective tissue, 
covered with thin shining cuticle. 

The first portions of this process, ex- 
tending to the time at which the lymph 
becomes vascular, may be accomplished 
within forty-eight hours. In the case of 
small wounds the process begins almost 
immediately after their infliction ; in that 
of large wounds, a period of rest or inac- 
tion intervenes, of which more will be 
said presently. The later parts of the 
process are comparatively slow ; and at 
the distance of a week or more from the 
infliction of the wound, if anything tends 
to separate its edges, the lymph that 
unites them, being still soft though very 
vascular and not unhealthy, will suffer 
gradual elongation and attenuation till it 
may finally give way. 

Healing by granulation may be exempli- 
fied by any incised wound left open and 
kept moist. Such a wound becomes, as 
already described (p. 389), coated, or, as 
it were, glazed over with a whitish film, 
containing abundant white blood-cells. If 
the surfaces of a wound thus glazed be 
brought together, they will unite, the 
film probably becoming organized and 
forming part of the bond of union. If 
they be left open, the film increases, so as 
to form a thin grayish or yellowish-white 
layer, which takes part in the formation 
of granulations. 

But before granulations form, a period 
elapses, varying from two to ten or more 
days, according to the extent of the 
wound and the tissues involved in it, in 
which no visible change occurs in the in- 
jured parts. Probably, during this period 
of incubation, as it is called, the blood is 
stagnant in the vessels for some little dis- 
tance from the wound ; and the renewal 
of its streams, and their increase in size, 
by such an afflux as ensues in inflamma- 
tion, constitute the first visible step in the 
healing process. The change in the sup- 
ply of blood may be best seen on the mar- 
gin of cut skin, where it commences in 
from two to four days after the wound ; 
or of bone, where it commences in can- 
cellous ti&sue in about a week, and in 
compact tissue in ten days or more. 

The first appearance of granulations, 
which may commonly be seen in less than 
a clay after the appearance of increased 
vascularity, is that of a layer of soft ad- 
hesive white or pale-pinkish substance on 
the surface of the wound. In another 
day or less, this may become vascular, 
with bloodvessels growing into it from 
those of the subjacent parts, and then, 
while it gradually increases to about a 
line in thickness, it acquires all the 
characters of granulations — a bright 
ruddy substance, soft, elastic, easily bro- 
ken, succulent and abundantly vascular, 
granulated on its free surface, and at its 



attached surface intimately united with 
the tissue on which it is placed. 

In minute structure, the new-formed 
granulations consist of cells, like those of 
inflammatory lymph, heaped together 
without apparent order, and connected 
by very little intermediate substance. 
Bloodvessels with walls of simple mem- 
brane extend into the cellular mass from 
the subjacent tissues. The largest ves- 
sels pass in lines directed nearly straight 
towards the free surface of the granula- 
tions, communicating on their way by 
many branches, and ending near the sur- 
face in loops or arches. 

The further stages of the healing pro- 
cess consist in the gradual development 
of the substance of the granulations into 
those of a scar, i. e., into fibro-cellular or 
connective tissue, and a superficial layer 
of epithelium. The former is developed 
progressively from the deeper to the more 
superficial part of the layer of granula- 
tions; the latter, from the borders to the 
centre. With the progress of this de- 
velopment, the layer of granulations be- 
comes paler, drier, thinner, and less vas- 
cular ; and as the epithelium forms on it, 
it becomes smoother, and changes its 
ruddy tint to a dim purple or pink. 

The completion of the healing, whether 
by adhesion or by granulations, is at- 
tained by the gradual improvement of 
the scar ; the connective tissue becom- 
ing more and more like that of original 
formation, both in its own elemental 
structures and in the paucity of blood- 
vessels, and the cuticle becoming thicker 
and more opaque. Both structures, also, 
acquire characters adapted to the par- 
ticular positions that they occupy. Thus, 
the scars of healed muscles and tendons 
are much tougher than those of healed 
skin : the latter, also, commonly acquire 
at length elastic fibres, and the cuticle of 
each scar becomes like that of the ad- 
jacent skin ; and, even beyond this, im- 
provement continues in the gradual loos- 
ening of a scar from its adhesions to 
surrounding parts. This is effected, 
chiefly, by the changes ensuing in the 
tissue of that part of the scar which is 
subcutaneous, and which gradually be- 
comes looser, less tough, and more oc- 
cupied with fat. 

During the whole period of the develop- 
ment of granulations, and the perfecting 
of the scar, a process of contraction goes 
on which greatly accelerates the healing. 
Thus, if the healing of astumpbe watched, 
the healthy skin may be seen drawn in 
and puckered before any cuticle is formed 
on the granulations, unless at their very 
margin ; or, after the removal of an}' por- 
tion of the scrotum the diminution of 
the granulating surface is evidently due 
more to its own contraction than to the 
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formation of epithelium on it. By the 
same continued contraction new scars be- 
come gradually more depressed, and 
shorter, and draw more closely together 
the parts that they unite. 

Again, while granulations are forming, 
and "till they are covered with cuticle, or 
u skinned over," pus is constantly being 
produced on their free surface. The ear- 
liest exudations flowing from open wounds 
are albuminous liquids, nearly clear, 
viscid, ready to dry into adhesive scabs, 
and containing comparatively few cells. 
The gradual transition to the characters 
of genuine pus indicates a corresponding 
progress in the formation of granulations, 
and thenceforward their characters are 
mutually indicative. Healthy and de- 
veloping granulations always produce, 
and are indicated by, normal pus ; i. e., 
by pus which is creamy, opaque, uniformly 
liquid, yellowish-white, and sufficiently 
abundant to cover completely the whole 
surface of the granulating wound. On 
the other hand, all defects and diseases of 
granulations are attended with morbid 
characters of pus. 

Healing by secondary adhesion, or, as it 
may be called, by the third intention, is 
accomplished by the union of two granu- 
lating surfaces (e. (/., those of two flaps 
granulating after amputation) placed and 
maintained in contact. In this state the 
two surfaces simply unite, or else new 
material, produced from either or both 
surfaces, adheres to both, is organized 
into continuity with both, and thus unites 
them. The two layers of granulations 
thus form one layer, which, however, 
having no free surface, produces no pus, 
and is gradually developed into connec- 
tive tissue. The process is very similar 
to that of healing by primary adhesion ; 
but in that the lymph on the cut surface 
is not developed into granulations before 
the union. All granulations, however, 
will not thus unite ; they must be healthy, 
not like those of sinuses, not profusely 
suppurating, not exuberant or cedema- 
tous. 

Healing by scabbing, or under a scab, is 
the most natural, and, in some cases, the 
best of all the healing processes. Very 
commonly, in animals, if" a wound be left 
wide open, the blood and other exudations 
from it dry on its surface, and, entangling 
dust and other foreign bodies, form an 
air-tight and adherent covering under 
which scarring takes place, and which is 
cast off when the healing is complete. 
The exact nature of the process has not 
been watched ; but it seems to consist in 
little more than the formation of cuticle 
on the wounded surface, and it has the 
advantage that, as no granulations are 
produced, there is little or no contraction 
of the scar. In man the same process is 



less frequent ; it is more apt to be spoiled 
by inflammation producing exudations 
under the scab, which either detach it or 
prevent the healing of the surface beneath 
it. Sometimes, however, the blood shed 
from a wound coagulates and dries on it, 
and remaining as a scab, permits healing 
under it ; or, if this do not happen, a 
similarly effective scab may be formed by 
the serous fluid or lymph by which the 
surface of an exposed wound usually be- 
comes glazed ; or, more rarely, the pus 
of a granulating wound may scab, and 
sound healing take place beneath it. 

Such are the several modes of healing 
of simple incised wounds, using them as 
a type of all open wounds. But, before 
speaking of the treatment by which each 
mode may be favored, it may be well to 
indicate the nature of the processes en- 
gaged in them. 

Nature of the healing processes. — After 
every wound there is some tendency to 
an inflammatory process ; and in general 
this is the greater the larger the wound, 
the longer its exposure to the air, and the 
greater the violence with which its inflic- 
tion is accompanied or followed. This 
tendency to inflammation may not pro- 
ceed beyond an increased sensibility of 
the part and an increased supply of blood. 
There may be no inflammatory exudation 
or formation, and where this is absent 
there may be the best healing. Or, where 
the inflammatory process goes on to the 
production of lymph, there it may cease ; 
and the sooner it does so, the better for 
the healing. 

Thus, in healing by immediate union, 
inflammation is a hindrance, if it proceed 
to exudation or proliferation ; for no new 
material is required ; the divided parts 
should simply and directly reunite ; and 
if any inflammatory product be formed 
between or near them, it either retards, 
or, at the best, does not assist their union. 

In healing by adhesion, an inflamma- 
tory process ensues, and may generally 
be regarded as necessary for the produc- 
tion of the new reparative material. But 
it should not go beyond this ; its continu- 
ance is a hindrance to that organization 
of the reparative material which is essen- 
tial to complete adhesion. 

So in healing by granulation. If in- 
flammation be present (and the lowest 
degree of it is best), it is only for the pro- 
duction of the first material for granula- 
tions. Their organization and continued 
healthy formation are retarded, or com- 
pletely prevented, by any persistent in- 
flammation. 

For healing by secondary adhesion, and 
for that with scabbing, the absence of in- 
flammation is essential. 

The treatment of incised wounds may be 
guided in some respects, by these consid- 
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erations. As a general rule, nothing 
should be done by which inflammation 
may be excited or increased. So much as 
may be useful for some of the modes of 
healing will ensue through the violence 
of the wound itself; more than this can 
be only mischievous. On the other hand, 
the inflammation that directly follows a 
wound very rarely requires any express 
treatment, except in the case of organs in 
which even a transient inflammation may 
be productive of serious mischief, such as 
the eye, the large joints, the peritoneum, 
the lung, and other internal parts. The 
treatment of wounds of these parts will 
be considered in separate essays ; but it 
may be here observed, that the occasional 
(and it is only occasional) necessity of ac- 
tive treatment after their wounds has no 
bearing on the question of the treatment 
of wounds in general ; since such active 
treatment is designed, not for the healing 
of the wound, but for the safety of the 
part which it involves. Speaking here of 
only the general treatment of incised . 
wounds it may be repeated that a primary 
traumatic inflammation, i. e., such an one 
as ensues within the first day after a 
wound, needs no antiphlogistic treatment 
of any kind. It will spontaneously sub- 
side, and do less mischief than the intend- 
ed remedy might do. The same may be 
said of the inflammation which may en- 
sue or increase three or four days after 
large wounds, previous to the production 
of granulations. It will subside with 
their formation and the production of 
healthy pus, and needs no other applica- 
tions than are comfortable to the patient. 
If inflammation should persist ata wound, 
or be renewed during its healing, it is al- 
most eertainly due to some of those com- 
plications of the injury which will have 
to be considered in another place (p. 403). 
In the treatment of all wounds the po- 
sition of the part is of some importance. 
The chief rule concerning it is that it 
should be such as can be maintained long 
enough without great discomfort. ]STo 
other advantage can compensate for the 
loss of rest, and the general illness, that 
are produced by painful postures of in- 
jured parts. When comfort has, as far as 
possible, been secured, the next objects 
should be that the wounded part should 
be relaxed, so that the edges of the wound 
may come near or together ; that no part, 
and especially no muscle, should be on 
the stretch ; and that the direction of the 
wound may be such as will allow fluids to 
flow away from some part of it. If these 
conditions eannot be obtained b} 7 any po- 
sition of the wound, various methods of 
padding and of bandages may supply 
them ; but these should never be resorted 
to^ unless it is elear that position alone 
will not suffice. 



The particular treatment of simple in- 
cised wounds must depend, in great part, 
on the mode of healing which it is intend- 
ed to promote. There are, indeed, com- 
paratively few wounds of the kind, in 
Avhich the healing by immediate union or 
by adhesion is not desirable, and worth 
attempting. The following are among 
the few : namely, wounds through many 
different structures, and exposing consicf- 
erable surfaces of deep-seated bones, e. (/., 
wounds for the removal of exostosis of 
the femur or for the ligature of some of 
the great arteries ; deep wounds whose 
depth much exceeds their length, e.g., 
many of those that go through the mam- 
mary gland for the removal of deep tu- 
mors ; wounds of which the sides or their 
deeper portions cannot be brought into 
good contact ; wounds through acutely 
inflamed or otherwise very diseased parts; 
and those from which secondary hemor- 
rhage is likely to take place. Excepting 
these, there are very few incised wounds 
in which the simple and speedy modes of 
healing may not be attempted. Even 
with these exceptional cases, judicious 
padding may often prevent the chief evil to 
which the. wounds are prone, namely, the 
collection of blood and other fluids under 
the closed integuments : and the mischief 
that may arise from the collection and de- 
composition of such fluids may be averted 
by the sponging of all the wounded sur- 
faces with strong solutions of chloride of 
zinc, after the manner of Mr. DeMorgan. 
Or, again, in many of the wounds that 
are least favorable for union, a partial 
speedy union may be safely obtained, by 
leaving a portion of the wound open for 
fluids to drain through while the rest is 
closed. It is often advisable to adopt this 
method in the healing of large and deeply 
cut stumps, or of large excavated wounds 
in any part. 

Treatment for primary union of wounds. — 
If the healing by immediate union or by 
adhesion be designed, the following are 
the chief things to be looked to : the arrest 
of bleeding ; the cleaning of the wound ; 
the exact apposition of its edges ; their 
maintenance in this position ; the exclu- 
sion of the whole wound from the air. 

Eor the arrest of bleeding, if there be 
considerable vessels, they must be tied, 
twisted, acupressed, or crushed at their 
ends. But all these means, and especially 
ligatures, are hindrances to exact and 
close union, and should be avoided unless 
for the arrest of bleeding which is likely 
to be really injurious. Small vessels will 
spontaneously eease to bleed if exposed to 
cool air, or when the edges of the wound 
are pressed together ; and such spontane- 
ous elosure is more favorable than any 
other to speedy healing. It is desirable 
for the security of such healing that the 
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surfaces of the wounds should be com- 
pletely clean of blood when they are 
brought together ; but it is not essential 
that they should be so. The less blood 
there is on them, the better ; all clots and 
liquid collections of blood should be care- 
fully removed from them ; but it is not 
essential to stay from putting up a wound 
till not a drop of blood can be seen to 
flow ; and it is not commonly advisable to 
do so, unless a renewed and increased 
bleeding is to be expected. Of the nu- 
merous means for arresting bleeding from 
small vessels, those which are least hos- 
tile to speedy healing are, cold air, water 
applied either to the wound or to its im- 
mediate neighborhood, and pressure with 
dry lint. 

The cleaning of the wound from all for- 
eign matter should be complete ; but, like 
all other proceedings for good healing, it 
should be accomplished without violence. 
Wounds should not De scrubbed even with 
sponges ; they may be best cleansed with 
streams of water. 

For the apposition of the cut surfaces and 
edges of wounds the chief means are, the 
various methods of padding and bandag- 
ing ; sutures, and adhesive plasters. Of 
these, the first are adapted chiefly for the 
union of the deeper parts of large wounds, 
especially of the limbs and head ; the 
others, for the more superficial parts of 
nearly all wounds. 

Pads may be usefully employed in many 
wounds attended with excavation ; as, in 
amputations of the breast or removal of 
axillary glands, or in some flap-amputa- 
tions. Their utility is in securing the con- 
tact of those parts of wounds which are 
out of the reach of sutures, and which 
would be partially, if at all, compressed 
by plasters. They should be made of cot- 
ton-wool or lint, or felt, fitted according 
to the necessity of the case, and retained 
in place by rollers or plaster, or many- 
tailed bandages. 

Sutures, the modes of applying which 
are described in the part on Minor Sur- 
gery, find their chief utility in the union 
of integuments, and for this are valuable 
far beyond all other methods. The quilled 
suture is applicable to deep wounds ; but 
is scarcely used except in plastic opera- 
tions iu the perineum. The twisted suture 
has its special value for wounds through 
the lips and cheeks ; for some wounds into 
joints and the abdominal cavity. The un- 
interrupted suture, again, is adapted for 
only a comparatively few wounds ; namely 
those of the intestines and eyelids, and the 
superficial wounds of the palm and sole, 
in which the suture may be carried through 
the epidermis alone. The interrupted su- 
ture has no such narrow range of utility. 
Alone, or together with pads and bandage, 
or as complemeutal to the quilled and 



twisted sutures, it may be used for the 
union of all wounds for which speedy 
healing is desired. If there were any well- 
grounded objections against sutures of 
coarse silk or thread, they do not exist 
against those of metal, or of very fine silk, 
or thread, or horse-hair. 

Except for very superficial wounds, 
plaster (with which may be arranged col- 
lodion and other similar materials) cannot 
be relied on for immediate or adhesive 
union. In other cases, its chief value is 
for supporting and compressing the deeper 
parts of wounds, and for bringing together 
the parts intermediate between sutures. 

Coverings of wounds. — A simple incised 
wound, when its sides are thus brought 
into complete contact, may be left uncov- 
ered. But, in general, some covering is 
advisable for even the simplest wounds ; 
and none is better than lint soaked in oil, 
and placed over the whole length of the 
wound, or over it and all the immediately 
adjacent parts. Wet or dry lint, however, 
may be used with little less advantage ; or 
simple cerate on perforated linen. What- 
ever is used should be light, not adhesive, 
not ready to undergo or to favor decom- 
position, but sufficient to protect the 
wound from friction, dust, and sudden 
change of temperature. 

The condition of exclusion of the 
wound from air may be, by these seve- 
ral means, sufficiently fulfilled for the 
speedy healing of most wounds. For 
some the method of Mr. Lister may be 
used : closing them from the air and 
preventing the evils of the admission of 
organic germs upon which the decompo- 
sition of the fluids may depend, by cov- 
ering all the wound and adjacent parts 
with carbolic acid. 

No general rule can be stated respect- 
ing the time at which any, or the whole, 
of the dressings should be removed from 
a wound intended for healing by adhe- 
sion or the immediate union. In small 
wounds about the face, union may be 
complete and close in two days ; but it is 
never so firm as to be safe from probable 
accidents ; and it is among the chief ad- 
vantages of metallic or fine thread su- 
tures that they excite so little irritation 
that they may be left in their places for 
any time requisite to make the union se- 
cure against all probability of failure. It 
is, therefore, rarely advisable to remove 
them or any part of the dressings, unless 
it be the outer covering for cleanliness, 
before the lapse of four days, and for large 
wounds they are better left for seven or 
more ; since, even when there is tendency 
to retraction of edges, the sutures will re- 
strain and limit it, without doing any 
damage. Even when, with this retrac- 
tion or tension, they "cut out," they do 
no harm. In short, they may be kept in 
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as long as there is any hope of obtaining 
either primary or secondary adhesion, 
provided they do not prevent the escape 
of pus or otiier exuded or decomposing 
fluids. 

If, at the first dressing, the union or ad- 
hesion of the Avound be in good progress, 
the rules for later dressings may be few. 
Whatever sutures are removed (and it is 
seldom proper to remove all at once) 
should have their places taken by strips 
of plaster or of lint with collodion ; the 
union, or the scar, should not be cleaned 
too scrupulously ; it should be protected 
even from the plaster with oiled lint ; and 
should be touched, if at all, as gently as 
an embryo — for such it is. The daily, or 
less frequent dressings of the part may be 
made in the same general manner ; and, 
if all has gone weil, the union of small 
wounds may be deemed safe at the end of 
a week, and that of larger ones at the end 
of ten clays or a fortnight. But, to the 
last, recent scars are subject to diseases 
and defects from which they need to be 
protected by gentleness and the mainte- 
nance of good general health. More will 
be said of these hereafter (p. 404). 

The foregoing rules of treatment are all 
applicable for the reunion of excised parts. 

For healing by granulation, if it be de- 
signed from the first, as it should be for 
such incised wounds as are enumerated in 
p. 393, the general rules about arrest of 
bleeding and cleansing are to be observed. 
If secondary hemorrhage be likely to oc- 
cur, the wound had better be left open to 
cool air, unless it be a very large one, or 
on the wall of the chest or the abdomen, 
or over a large joint. When its surface is 
dry, it may be covered with dry lint, or 
sponge, or lint soaked in some disinfect- 
ant. If the edges of the Avound through 
the skin come so near together that they 
would be likely to unite, or to prevent the 
escape of fluid from the deeper parts, 
they should be kept asunder with dry or 
oiled lint, passed between them to the 
deeper part of the wound, but leaving 
space for efflux. If the wound be wide 
open and excavated, and with uneven 
boundaries, it is good to fill it with dry 
lint, charpie, or the like substance, which 
may absorb its first exudations. Over 
any of these dressings lint soaked in oil 
or in a disinfecting fluid may be placed in 
a smooth layer ; or wet lint covered with 
oiled silk or other light waterproof mate- 
rial : and if the wound be of such a shape 
that " bagging" is likely to take place with 
the flowing of pus into its lower part, this 
part should be supported with pads and 
bandage or plaster, or should have an 
opening for discharge. 

It is generally desirable that whatever 
dressing has been placed in contact with 
a wound intended for srranulation should 



be left till, with the beginning of suppu- 
ration, it can be removed Avithout violence 
or bleeding. This may be easily and 
safely done if the Avound be not very 
large, and do not involve many different 
tissues ; but in either of these cases the 
discharges from some parts of the Avound 
are likely to be decomposing, Avhile to 
other parts, not yet suppurating, the 
dressings are still adherent. To remedy 
this (but the interference should not be 
Avithout evident occasion), it is advisable 
to accelerate the separation of the adhe- 
rent parts of the dressings with heat and 
moisture, as with poultices, or ample Ava- 
ter dressing, or streams of warm water. 

When the surface of the wound is gran- 
ulating, and of course also suppurating, 
the essential things in local treatment are, 
to insure its cleanliness and freedom from 
all rough contact, and from accumula- 
tions of pus. These may generally be at- 
tained by daily Avashing Avith small 
streams of warm water from a sponge 
or syringe. The granulations should not 
be touched with anything solid, neither 
should they be dried or scrupulously 
cleaned from all their pus, unless it be 
decomposing. After the cleaning, the 
dressings should be at once replaced, and 
the best are lint oiled or with simple ce- 
rate, or Avet lint, or Avet cotton-wool, 
placed, in one or more pieces, smoothly 
and uniformly in contact Avith all the parts 
of the granulating surface, and covered 
Avith oiled silk, gutta-percha tissue, or 
some similar substance. As a rule, granu- 
lating wounds should be thus dressed 
daily, and as regularl} r Avatched to prevent 
or remedy, by pads or other means, the 
accumulation of pus. 

The same methods of treatment may be 
adopted Avhether the healing by granula- 
tion be desired from the first, or Avhether 
it be resorted to after the failure of an 
immediate or adhesive union. In either 
case the process of granulation is liable to 
hindrances and defects of various kinds ; 
but these, as Avell as the disorders of scars, 
Avhich are most frequent in those formed 
from granulations, will be considered 
among the " defects and diseases of the 
healing process," at the close of this 
essay. 

In the treatment for healing by secondary 
adhesion, the single object to be fulfilled is 
to bring tAvo granulating surfaces into 
close, not tight, contact, and keep them 
so. In some cases (as after the first failure 
of a hare-lip operation"), this may be done 
with sutures ; but Avhere these are not 
applicable, as with large granulating flaps 
after amputation, pads and bandages may 
be used. Indeed, nearly all the rules for 
the treatment for obtaining a primary ad- 
hesion may be folloAved for a secondary 
one. 
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To obtain healing under a scab, if the 
wound be recent, the blood and- exuded 
fluids, or, if it be granulating, the pus, 
should be left exposed to the air till it 
dries on the wound, adhering to the edges 
and surface, and completely excluding 
them from air. Nothing more need be 
clone, unless that the scab thus formed 
should be lightly covered with dry cotton- 
wool to protect both it and the subjacent 
surface from whatever may excite inflam- 
mation. For it seems to be the proneness 
to this morbid process which makes the 
healing under a scab precarious and less 
generally attainable than one could wish 
it. No morbid exudation should take 
place under a scab once formed ; every- 
thing of the kind painfully compresses the 
wound and retards its healing. 

In general, the healing under a scab 
may be allowed to take place sponta- 
neously. But it may be favored by 
methods either of so-called incubation, by 
keeping the wounded part in heated air, 
or of ventilation by frequent blowing of 
it with fans or bellows. 

The scar formed under a scab is com- 
monly firmer and healthier than any other. 
Yet it may need that which all scars, 
even the healthiest, do— namely, such a 
covering as will keep it from violence, 
sudden changes of temperature, and ex- 
cessive moisture. Cotton-wool, wadding, 
soft leather, or silk, will best fulfil these 
purposes. 

liespecting the general treatment of pa- 
tients with incised wounds, few words may 
here suffice ; since, unless they become the 
subjects of erysipelas, or some of those 
diseases to which it is a peculiarity of 
their state that they are especially liable 
(which diseases are described elsewhere), 
the treatment may be of the very simplest 
kind. 

Preparatory treatment. — When wounds 
are to be intentionally made, as in surgi- 
cal operations, the rules as to preparatory 
treatment may be summed up in the prin- 
ciple that a patient is in the best state for 
receiving a wound when he is most nearly 
in perfect health. All surgeons seem to 
concur in the opinion that it is not wise 
to reduce a patient's health by bleeding, 
purging, or other such means, in the be- 
lief that he is thus well prepared for an 
operation. If a patient be in good general 
health, no other preparation is necessary 
than a day's rest : if he be ill, that which 
is wrong should, if possible, be set right ; 
if have been ill-fed, he should be, for a 
time, fed-up ; if he have been intempe- 
rate, he should be reduced nearer to 
moderation. 1 

Treatment of reaction. — The shock and 

1 See the essay on The Treatment of Ope- 
rations. 



collapse which may follow wounds are 
considered elsewhere. The reaction and 
fever which commonly next occur very 
rarely need treatment. Their natural 
tendency is to subside into health ; and 
while, on the one hand, there is no ad- 
vantage in increasing them by unusual 
stimulants, there is, on the other, no need 
to try to decrease them by purgative or 
other medicines. The patient during the 
state of reaction or of traumatic fever will 
generally be averse from solid food, and 
should not take it. Yet he should be 
well fed, on a mixed diet of easily digesti- 
ble food ; and if he have been accustomed 
to stimulants, their quantity should not 
be materially reduced, unless the signs of 
reaction or of fever are strongly marked. 
At the subsidence of the fever-symptoms, 
there appears to be a period in which ery- 
sipelas and other of the worse conse- 
quences of wounds are especially apt to 
set in. This period, therefore, may need 
close watching, with the design of increas- 
ing the quantity of stimulus~and of food, 
if there appear indications of failing 
power, in a diminished force of the pulse, 
or in restlessness, or in defective heat. If 
no such indications are observed, the pa- 
tient may gradually return to his ordinary 
manner of living, cleared of whatever was 
imprudent in it, and modified according to 
the different habits to which his wound 
may compel him. At any time after a 
wound, opium maybe given in any quan- 
tity necessary for sleep ; plastic operations 
on the perineum, after which, it is often 
advisable to keep the bowels constipated 
for ten or more days with opium, show 
that, even in this constant and large use, 
it does not interfere with healing, or with 
any of the ordinary favorable sequences 
of wounds. And the same cases, as well 
as many others, will show that the qui- 
etude of the bowels, which so generally 
exists for three or four days after an ope- 
ration, or any large wound, need not be 
disturbed with medicine. Unless there 
be some evident discomfort from constipa- 
tion, a wounded patient is best without 
aperients : the bowels will act sponta- 
neously in clue time. 

Treatment in convalescence. — Through 
the period of convalescence after wounds, 
patients that have been health} 1 will com- 
monly need no medical treatment. If they 
can move about in the air, they may be on 
full diet, or on such diet as they have been 
accustomed to ; but, if they be confined 
in bed, or even in the house, they are apt 
to be over-fed, and should be supplied 
more sparingty. Especially this is true of 
such as have required large quantities of 
stimulants in any of the complications of 
the wound or of its consequences. Such 
stimulants as may have helped to cure 
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these complications will only hinder con- 
valescence and the healing of the wound. 

The period of convalescence is one in 
which erysipelas and such mischiefs be- 
come daily less probable ; but scurvy, gan- 
grene, and the consequences of syphilis, 
struma, and other constitutional affec- 
tions in those who are liable to them, may 
appear in any part of it. The wound 
must therefore be watched for these, if 
there be any reason to expect them, and 
appropriate treatment be promptly re- 
sorted to. In like manner, the defective 
powers of old age are more often mani- 
fested in the later than in the earlier pe- 
riods of the healing of wounds. In the 
old, the healing process flags in its last 
stages, and is apt to need for its comple- 
tion ample stimulants, both general and 
local. In the very old, the last remnant 
of the vital force is, as one may say, some- 
times exhausted in the repair of a large 
wound. 

Having thus included in the pathology 
of simple incised wounds the greater part 
of that of wounds in general, it may suf- 
fice if the account of the other varieties 
of wounds include only such things as are, 
severally, peculiar to them. 

Punctured wounds vary in their import- 
ance according, not only to their depth 
and the structures penetrated, but to the 
instruments inflicting them. If made with 
small, sharp-pointed instruments, such as 
needles and trocars, they are rarely seri- 
ous, and usually heal by immediate or ad- 
hesive union, unless they involve blood- 
vessels, or are inflicted on unhealthy per- 
sons or diseased structures. In these 
latter cases, they are peculiarly apt to be 
followed by inflammations of low type. 
They are more serious if made with larger 
sharp-pointed instruments, as bayonets, 
daggers, and the like ; and yet more so if 
made with blunt-pointed instruments, 
such as nails, forks, teeth, etc. ; for by 
these the injured parts are not so divided 
as that they may retract, hut are pressed 
aside, with much bruising, and can close 
again as soon as the instrument is with- 
drawn. Herein lie the chief peculiarity 
and danger of punctured wounds ; be- 
cause whether blood or other fluid be ex- 
travasated into them, they do not afford 
sufficient facility for escape. The retained 
fluids decomposing, or by their mere pres- 
sure, irritate the adjacent structures, and 
are increased by the products of active 
inflammation. Hence may ensue deep 
and confined suppuration, and extensive 
separation of the tissues : mischiefs which 
are more especially apt to occur when the 
punctured wound extends through tough 
fasciae, such as the palmar or the plantar, 
or through muscles into looser subjacent 
structures. 



The contrast between these worst punc- 
tured wounds and the subcutaneous 
wounds which are made in surgery, and 
which are so rarely followed by any seri- 
ous consequences, indicates that the chief 
source of the evils of the former is in the 
bruising and tearing of the injured parts 
rather than in the peculiar shape of the 
wound. But the treatment of punctured 
wounds may be copied from that of the 
subcutaneous. A pad should be placed 
on the outer wound, the deeper portion 
should be moderately and uniformly com- 
pressed, and the part should be kept at 
rest. If no pain or swelling should ensue, 
the dressings may be left till the healing 
is complete ; but in case of pain ensuing 
after that first caused by the wound had 
ceased, they should be removed. This 
pain will, probably, be found due to in- 
flammation of the deeper part of the 
wound ; and the probability is the greater, 
the greater the time that has elapsed since 
the wound, and the more of oedema or 
general swelling that is present. 

In cases of inflammation thus ensuing, 
the wounded part should be kept warm 
and moist. The orifice, if it be closed, 
may be reopened, or, in some cases, 
widened, to permit the escape of fluids. 
If no important part be wounded, it is 
seldom necessary or useful to apply cold, 
or to take blood by leeches or otherwise, 
or in any way to reduce the patient's 
strength. The pain ma}', for a time, be 
alleviated by these means, and for this 
purpose they may be employed in strong 
people. But these accidents of punctured 
wounds are especially apt to occur in 
those who are enfeebled, and in whom 
the better treatment is to give bark and 
stimulants, with local heat and moisture. 
In any case, when suppuration has ensued, 
if the original puncture be not sufficient 
for the exit of pus, it must be enlarged, 
or other openings must be made in suita- 
ble places. 

Some of the worst forms of punctured 
wounds are those produced by sharp teeth, 
probably because of the force with which, 
as the teeth tend to meet, they crush the 
intervening parts. Of these it is best not 
to attempt the union ; they should be 
treated as contused wounds of the worse 
kind. 

Contused wounds are those which, being 
usually produced by blunt instruments 
quickly moved, are attended with evident 
bruising in the wounded parts. (Gunshot 
wounds, which are of this class, are de- 
scribed elsewhere.) They are generally 
rough-edged and irregular (the less so the 
more swiftly the instrument has moved), 
and commonly they gape less and bleed 
less than incised wounds of the same ex- 
tent. Very commonly, also, they are 
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attended with separation of the parts, 
especially of the subcutaneous tissues, 
both near and far from them. 

In the treatment of contused wounds, 
it is always a first question whether it be 
advisable to attempt their healing by im- 
mediate or adhesive union. No general 
rule can be given, for the decision must 
depend on conditions peculiar to each 
case ; yet it may be said that, when union 
is attempted, cases very often turn out 
much better than appeared likely, and 
that the failure of the attempt so seldom 
does harm, that it had better be made 
unless it is quite evidently hopeless. 

For the union of contused wounds, the 
same rules may be followed as for the in- 
cised ; but they especially need careful 
cleaning, removal of clots, and soft warm 
covering. There is no good objection to 
the employment of sutures, when the 
shape and extent of the wound do not 
render them unsuitable ; and the general 
plan of dressing may be the same as for 
incised wounds, but with more watching 
for the supervention of deep inflammation 
or of sloughing. The former may be 
treated as when it occurs after punctured 
wounds ; the latter may almost always be 
regarded as due not to mere severity of 
inflammation, but to the violence of the 
injury, or the defective power of the pa- 
tient, or to both combined. These are, 
indeed, so usually the causes of sloughing 
after contused wounds that it is very 
rarely, if ever, advisable to reduce the 
circulation of a part thus injured, with 
either cold or abstraction of blood. 

When the union of a contused wound 
is not to be attempted, the part should 
be kept at rest, and, as nearly as possible, 
at its natural temperature. For the latter 
purpose and for protection an excellent 
dressing is lint, or cotton-wool, thoroughly 
soaked in olive oil, and completely fitted 
to the part. Dry cotton-wool may be ap- 
plied over this, or oiled silk. Water- 
dressing may be similarly applied, or 
warm poultices ; but they are generally 
less comfortable, and have the disadvan- 
tage of needing more frequent change. 
Irrigation is, -in some cases, very soothing, 
especially in ragged wounds of the ex- 
tremities, but it should be with tepid 
water. 

The methods of the dressing, after the 
first, may be in nearly every respect the 
same as for incised wounds. 

In the case of contused wounds about 
the face or other parts in which it is 
highly desirable to avoid large scars, it is 
sometimes proper to cut off rough or un- 
even edges, or such as are likely to slough, 
and sometimes to dissect up flaps of skin, 
so as to bring together clean cut edges 
which may be very closely united. But 
the practice had better be regarded as 



only exceptional, for the parts in which 
small scars are desirable are just those 
that rarely slough extensively even when 
much contused. 

Lacerated wounds, made by rending or 
tearing, rather than by cutting or break- 
ing, of parts, are usually distinguished 
by irregularity, little or no bleeding, and 
comparatively little pain. The first char- 
acter is probably to be assigned to the 
different elasticities of the structures torn 
through, permitting some to be much 
more stretched than others before they 
give way ; and the second to the blood- 
vessels being pulled out before they are 
torn across, so that they are enabled 
freely and fully to contract and close their 
canals. 

What has been said of the treatment of 
contused wounds might be repeated for 
the lacerated. The chances of union are 
not less ; the most frequent causes of its 
failure are the same, and similarly to be 
guarded against. 

Poisoned wounds owe their peculiarities 
so entirely to the substance by the inser- 
tion of which they are complicated, that 
they will be best considered with thegen- 
eral pathology of Animal Poisons. 

Subcutaneous wounds deserve study as a 
class distinct from all others, not only be- 
cause of their special value in surgery, 
but because their consequences are, in 
many respects, different from those of 
open wounds on the same parts. They 
are exemplified in the wounds of teno- 
tomy, and other subcutaneous operations, 
in which, through small punctures of the 
skin, some deeply-seated parts are more 
largely divided. Such divisions may be 
made by simple cuts ; but, like the open 
wounds, the subcutaneous may also be 
contused or lacerated, as in those acci- 
dents in which, through a small external 
opening, a tendon is pulled out of its 
muscle. 

The immediate effects of a subcutane- 
ous wound, the separation of its sides, 
the bleeding and the pain, are less than 
those of an open wound of the same parts; 
but the greater difference is in their sev- 
eral consequences. Subcutaneous wounds, 
even of great extent, commonly heal with 
scarcely any signs of inflammation, and 
without suppuration or traumatic fever ; 
and in only very rare cases are followed 
by erysipelas or any of the graver dan- 
gers which open wounds may induce. 

The characters of subcutaneous wounds, 
and their modes of healing, have scarcely 
been studied in any parts except the ten- 
dons ; but, probably, both the one and 
the other are so essentially similar in all 
the soft parts, that what is seen in the 
case of divided tendons may be believed, 
with certain modifications, of all other 
subcutaneous wounds. The portions of a 
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divided tendon are drawn asunder by the 
contraction of the muscle attached to one 
or both, and a gap is left to be filled by re- 
parative substance. Other tissues subeu- 
taneously divided retract but little, and 
some, such as the subcutaneous fat and 
connective tissue, and ligaments, probably 
scarcely separate at all, unless they are 
forcibly stretched. If no notable vessel 
be wounded, the blood shed is usually only 
such as in an ecchymosis may be infiltrated 
in the parts near the wound. If there be 
much retraction of the divided structures, 
air often enters the small external wound; 
but it is probably soon absorbed, and 
never appears to affect the healing. 

This healing of subcutaneous wounds may 
be by immediate, or by mediate, union. 
If the parts after division do not retract, 
or are placed and kept in contact, they 
simply reunite. The process is the same 
as that for the immediate union of open 
wounds ; one description may suffice for 
both. But when the parts are drawn 
asunder, by their own or other forces, the 
space between them is filled with repara- 
tive material which is gradually organ- 
ized into continuity, and more or less of 
likeness, with them. 

In the instance of subcutaneously di- 
vided tendons, the first apparent conse- 
quence, after the separation of the two 
portions, is the production of a fluid or 
semifluid substance resembling, in all re- 
spects, inflammatory lymph, the product, 
probably, of an inflammatory process di- 
rectly excited by the injury. It fills, to- 
gether with small quantities of blood, 
whatever space remains between the dis- 
parted ends of the tendon, and is infil- 
trated in the tissues around and collapsed 
between them. The bloodvessels at and 
near the seat of injury enlarge; and all 
its appearance, for the first day or two, 
indicates a state of inflammation. 

But this state, in ordinary well-doing 
cases, does not continue more than one 
or two days ; and the inflammatory pro- 
duct takes little or no part in the healing 
of the injury ; its cells are generally not 
developed beyond the caudate form, but 
rather degenerate and waste. 

Two or more days after the division of 
the tendon (and probably a similar period 
would elapse after that of any other 
structures that retract), the reparative 
material is deposited in the space between 
the retracted portions, and in the tissue 
immediately investing them, and in that 
between their fasciculi. Similarly, it may 
be believed, such a material is deposited 
within and near and between any other 
subcutaneously divided and retracted soft 
structures ; infiltrating them and the im- 
mediately adjacent tissues, and mingled I 
with the inflammatory product of the ' 
earlier period after the injury. | 



The reparative material, which thus 
takes a similar office, in the healing of 
subcutaneous wounds with separation of 
parts, to that which the material for gra- 
nulations takes in similar open wounds, 
is not similarly developed. At first it ap- 
pears as a soft, moist, grayish substance, 
with a slight ruddy tinge, which, in the 
microscope, looks finely molecular, or 
dimly shaded, like homogeneous ordotted 
fibrine. But, as the healing makes pro- 
gress, this reparative material becomes 
firmer, tougher, and grayer, and more de- 
fined from the surrounding parts ; till 
^keeping still to the example of the di- 
vided tendon) it forms a distinct cord-like 
vascular bond of connection between the 
ends of the tendon, extending through all 
the space from which they are retracted, 
and for a short distance ensheathing 
them. Commensurately with its increas- 
ing strength and distinctness, the repara- 
tive material acquires more developed 
structures. Elongated oval nucleiform 
bodies appear in it, irregularly but densely 
placed ; the intermediate substance, or 
blastema, acquires more and more a fila- 
mentous appearance, and then a fila- 
mentous structure ; and as it perfects in 
itself the latter change, the nucleiform 
bodies become elongated and attenuated, 
and irregular as if with slight branching. 

While these changes are taking place 
in the reparative material, the tissues 
about it recover from the first effects of 
the injury. Their bloodvessels regain 
their normal size, the inflammatory pro- 
duct is cleared away, and the several 
structures regain their natural mobility. 
Finally, the new-formed substance ac- 
quires not only the shape of the pieces 
of tendon which it combines, but a strength 
as great, and a structure nearly as per- 
fect, as theirs. 1 

As already stated, the mediate healing 
of subcutaneous wounds of soft parts 
other than tendons may be assumed, but 
is not known, to be effected in the same 
manner. It is, however, certain that after 
all subcutaneous wounds, the healing, if 
it be not disturbed by some accident or 
disease, is achieved without the help of 
any inflammatory process, and that the 
materials of repair are not usually devel- 
oped through cell-structures like those of 
granulations. 

The treatment of subcutaneous reminds 
may be of the simplest kind, except in so 
far as it may need to be modified for or- 

1 The above description of the repair of di- 
vided tendons is taken from my observation 
of the process in rabbits. Mr. W. Adams 
has proved, by a valuable series of cases, 
that the process is in nearly every particular 
the same in man. On the Reparative Process 
in Human Tendons, 18(30. 
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thopredic purposes. Irrespective of these, 
the. only principles of treatment are, to 
give the wounded parts such a position as 
may be comfortably maintained and per- 
mit the least retraction ; to close the ex- 
ternal opening with a small pad or other 
simple application ; and with a bandage, 
or any simple means, to keep the parts 
fur a few days at rest. Thus treated, sub- 
cutaneous wounds will seldom fail to 
show the contrast between themselves and 
open wounds in the quietude and com- 
pleteness of their healing ; a contrast 
which appears to depend entirely on the 
one being exposed to the atmospheric air, 
and the other excluded from it. 

Complications of wounds. — Passing now 
from the consideration of particular kinds 
of wounds, those complications must be 
described, to which any of them, or of 
their ordinary consequences, is liable. Of 
these, some are local, others general or 
constitutional: among the former the chief 
are, bleeding, i. e., more than ordinary 
bleeding, excessive pain, morbid muscular 
movements, and the presence of foreign 
bodies ; among the latter, defect or ex- 
cess of reaction, traumatic delirium, fever, 
erysipelas, pyaemia, etc. 

Bleeding, or hemorrhage, as a complica- 
tion of wounds, may be in excess either 
at and continuously after the infliction of 
the injury, or, after ceasing, it may be at 
any time renewed. In the former case, 
it is usually spoken of as primary, or im- 
mediate, hemorrhage ; in the latter, as 
secondary. But among secondary hem- 
orrhages, it is advisable to distinguish 
those which occur within a day (or, in a 
few eases, two days) after the wound, 
from those which occur later. The former 
should be called " recurring ;" the latter 
may be especially called "secondary." 

Nearly the whole of the surgery of 
hemorrhages in connection with wounds 
is included in other essays (see Hemor- 
rhage, and Injuries of Arteries and 
Veins). Here, only the most general 
facts connected with it will be stated. 

The phenomena of primary hemorrhage 
are already described (p. 388). 

Recurring hemorrhage is most likely to 
happen when the patient, recovering from 
faintness or the shock of an injury, re- 
gains that force of the circulation, of 
which the decrease had favored the ces- 
sation of the primary bleeding. It ap- 
pears to be more frequent during the 
process of reaction than when reaction 
is completely established. It may be due 
to the slipping of an ill-applied ligature ; 
but is more commonly to be referred to 
the relaxation of contracted vessels, or 
the removal of clots which were suf- 
ficient to close vessels when the circula- 
tion was feeble, or to the too early use of 
stimulants after wounds. And there are 



certain wounds in which recurring hem- 
orrhage is peculiarly apt to happen ; 
those, namely, which are deep and nar- 
row, and 'whose sides are ill-supported 
(e. (/., wounds of lithotomy and those 
through the mammary gland), and those 
in which vessels in and near fibrous and 
bony structures are divided (e. g., in am- 
putation at joints) ; those also in the pe- 
nis, the tongue, and the groin. 

What has been said may indicate the 
cases in which more than usual precau- 
tions against recurring hemorrhage should 
be taken. If there be much reason to 
expect it, even though all care may have 
been taken to close every open vessel, the 
wound should not be closed till the pa- 
tient's circulation has in some measure 
recovered, unless, indeed, it can be so put 
up as to be in every part well supported 
or compressed. If not closed, the wound 
had better be left free to the air ; if closed, 
it should be kept cold or cool, and only 
allowed to regain its heat slowly. In any 
case, if the hemorrhage would be quickly 
dangerous, the wound should be watched 
constantly. If it be so closed that the 
blood cannot escape from it, the best signs 
of recurring hemorrhage will be swelling 
of the parts about the wound, considera- 
ble and increasing pain, and, if the blood- 
j shed be large, increasing feebleness of 
! pulse, pallor, restlessness, coldness and 
[ dampness of the skin, of which the patient 
himself is not usually conscious. Symp- 
toms such as these are more characteristic 
of a recurring hemorrhage needing inter- 
j ference than is a single small or moderate 
escape of blood from a wound : for this com- 
monly happens after amputations, as if in 
the swelling of the parts about the wound 
the blood that collected in it during and 
: shortly after the dressing were emptied out. 
For the treatment of recurring hemor- 
rhage, if it be to a small extent, it may 
suffice to put the wounded part in an ele- 
vated posture, and apply cold, with ice or 
cold irrigation, over the wound, and com- 
press the supplying artery. These may 
avert the necessity of opening the wound, 
if it have been closed ; and are very likely 
to do so if, as often happens, the bleeding 
be from some re-opened cutaneous vessel. 
But if they fail, and the bleeding be deep, 
the wound should be opened, and cleared 
of all its clot ; for, even though the bleed- 
ing be not profuse, it will spoil the heal- 
ing process. As soon as the wound is- 
opened, the bleeding is not unlikely to 
cease. If it does so, and no bleeding 
vessels can be seen, the wound should be 
left open to granulate, or at least till it 
become glazed, when, if reaction be com- 
plete and the speedy union of the wound 
be very desirable, it maybe again closed. 
If, when the clots are removed, bleeding 
vessels laro;e enough for ligature or other 
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means of closure, are seen, they must be 
secured ; and the wound may be closed 
again. If the bleeding be from many 
vessels too small for ligatures, the wound 
should be left open to the air ; or if the 
air have not free access, it should accord- 
ing to its shape be filled or plugged with 
dry lint made to press firmly on its bleed- 
ing surfaces. In some cases (but they 
admit of no general description) haemo- 
statics are necessary,- of which the best are 
alum, the perchloride of iron, and the 
actual cautery. 

The danger of recurring hemorrhage is 
generally past when reaction is completely 
established ; but when such a hemorrhage 
has much reduced the force of a patient's 
circulation, there is danger of its again 
recurring when reaction is again in pro- 
gress. The same precautions, therefore, 
are necessary against the repetition, as 
against the first event, of a recurring 
hemorrhage ; and some of the same meas- 
ures must be adopted for its remedy. 

The later hemorrhages, for which the 
name of secondary hemorrhage should be 
reserved, are with very few exceptions 
clue to morbid processes in the large 
vessels involved in the wound or its con- 
sequences. A ligature may be accident- 
ally separated too early ; or with over- 
feeding, the small vessels of the wound 
or its granulations may be over-filled and 
give way with considerable bleeding ; or 
bleeding may occur through scurvy or the 
hemorrhagic diathesis ; but with these 
exceptions, the secondary- hemorrhages 
from wounds may be always referred to 
sloughing or ulceration of the walls of 
arteries, or, much more rarely, of veins. 
So long as a wound is in good progress of 
healing, in whatever stage, secondary 
hemorrhage is a most improbable event ; 
its probability is the greater in the same 
proportion as the wound and the immedi- 
ately adjacent parts are prone to slough- 
ing, or to ulceration which may involve 
the bloodvessels, or to morbid infiltration 
and consolidatiou of the tissues. In short, 
the bloodvessels are ready to partake in 
any of the morbid processes which may 
occur at a wound, and through many of 
these are in danger of giving issue to the 
blood. 

Thus all that relates to secondary hem- 
orrhage as a complication of wounds will 
be more naturally considered with the 
diseases and injuries of arteries and veins 
and in the general pathology of hemor- 
rhage, to which separate essays are devoted. 

Pain, as a complication of wounds, 
varies greatly in both kind and import. 
In some instances it appears only as an 
exaggeration of the ordinary pain of 
wounds, severe and abiding long, through 
personal sensibility and so-called nervous- 
ness. This, which is usually continuous 
VOL. I.— 26 



with the immediate pain of the wound, 
or commences not more than an hour or 
two after it, may be remedied by full doses 
of opium. In some cases, a wound is a 
beginning of long-continuing neuralgia 
in or near the injured part ; and such 
cases commonly resist all treatment, even 
that which, considering their local cause, 
might be thought a sure remedy, namely, 
division of the nerve supplying the part. 
In some, again, a long-abiding pain seems 
due to partial division of a nerve, and 
may be cured by enlarging the wound 
sufficiently to complete the division. The 
same proceeding suffices for another oc- 
casional source of unusual pain after 
wounds, namely, the confinement of swell- 
ing parts under dense fascia?. Of course 
if wounds become intensely inflamed, or 
if sloughing or deep suppuration take 
place, or if foreign bodies irritate them, 
they are generally morbidly painful ; so 
they are when bandages are ill-applied, 
or sutures are too tight, or the injured 
part is put in a wrong posture. But the 
pathology of these cases is clear, and 
they are enumerated only because, when 
pain ensues as a complication of a wound, 
it is well to have in mind all the conditions 
on which it may depend, especially those 
last enumerated, which, in the case of re- 
cent wounds, are the simplest and most 
frequent causes of excessive pain. (On 
painful scars, see p. 404.) 

Spasmodic muscular movements are not 
frequent complications of any wounds, 
except those of amputations. In these 
cases, "junipings" of the limb or stump 
are often among the most distressing 
symptoms. Similar movements often oc- 
cur after resections ; but generally the 
stillness of muscles involved in wounds is 
more remarkable than their morbid activ- 
ity. (Tetanus is not considered here ; a 
separate essay treats of it.) 

These spasmodic movements, like those 
which occur in severe diseases of joints, 
especially of the hip and knee, are most 
frequent during sleep. Commonly, as the 
patient falls asleep, and the influence of 
the will on the muscles ceases, he is 
awakened with a painful start of the 
stump or other wounded part; and the pain 
remains till the muscles are again at rest. 
Or, at any time, uncontrollable quiverings 
or tremblings of the muscles ensue, and 
soon lead to painful spasms of them. 

Different patients suffer very variously 
from these spasms ; but few escape them 
after amputations. The remedy may 
usually be found in careful posture and 
rest for the wounded part. As the simi- 
lar spasms attending diseased joints are 
usually cured by perfect rest in splints, so 
are those of stumps and of resected limbs. 
Whatever means, whether splints or 
others, may be best suited for each case, 
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must therefore be employed ; and they 
may be assisted with opium. 

Foreign bodies may variously complicate 
wounds, according to their material, size, 
and other properties. In general, metallic 
bodies and others that are hardest, least 
porous, and least ready to decompose, do 
the least harm. The instances are numer- 
ous in which pieces of these substances 
have remained embedded in the tissues 
for many years after wounds, whose heal- 
ing they seem not to have hindered. The 
probability of a foreign body thus re- 
maining is the greater, the less the wound 
that it has made is exposed to the external 
air, and the less the suppuration which it 
excites. Organic substances, on the other 
hand, and those that are porous and eas- 
ily decomposed, rarely fail to hinder the 
healing of wounds in which they lie, or to 
give rise to later troubles if wounds have 
healed over them. 

The consequences of a foreign body 
being lodged in a wound are generally 
not evident in the early stages of healing, 
unless it be in contact with some very 
sensitive or irritable structure, the excite- 
ment of which may attract attention. 
The effects of a piece of metal in the cor- 
nea, or of a shot within the eyeball, are 
painfully evident ; but they have no par- 
allel in the immediate effects of foreign 
bodies in less sensitive parts. Over these, 
it is common for wounds to heal com- 
pletely, or, failing this, to remain only as 
sinuses constantly discharging, or fre- 
quently closing and re opening. 

If a wound have healed, the pressure 
of a shut-in foreign body may be suspect- 
ed when there is abiding pain, or tender- 
ness, at some one spot, with occasional 
attacks of inflammation in or near it ; 
and still more when a circumscribed hard- 
ness is felt at the spot, and the patient 
feels such pricking or cutting as the move- 
ments of the foreign body might produce. 1 
On such suspicion it is often proper to cut 
into the suspected place and remove what- 
ever irritates it : but whoever does so in 
many cases will be disappointed in some ; 
for all these signs of the presence of a 
foreign body may be exactly imitated 
by a painful induration of some deep por- 
tion of a scar. The chances of such dis- 
appointment will suggest caution in cut- 
ting for foreign bodies, even when patients 
are confident of their presence ; but the 
risk must be often incurred, and it may be 
so the more readily, because the cutting 
will not unfrequently cure the painfulness 
of the deceptive induration. 

1 On the magnetic indications of the pres- 
ence of iron bodies in the tissues, see a paper 
by Dr. Bence Jones, in the Proceedings of the 
Med.-Chir. Soc, vol. i., p. 71. 



If a foreign body, thus inclosed by a 
healed wound, be left in its place, it may 
become closely surrounded by healthy or 
indurated tissue, and cease to give trouble. 
This is most likely to happen if it be a 
metallic body ; especially if it be of iron 
or silver, and not very sharp. If it be 
very sharp (as a needle), it may " travel," 
being moved by the pressure of the parts 
adjacent to it, or by its own weight. It 
may thus traverse considerable distances 
and important parts without damage ; 
but the eases are not few in which such 
foreign bodies, penetrating joints, or 
bloodvessels, or other considerable struc- 
tures, have caused serious mischiefs even 
very long after they first entered the body. 
All the cases corroborate the general prin- 
ciple of practice, that a foreign bod}' should 
not be left, even under a healed wound, 
unless it is nearly certain that the opera- 
tion for its removal will do more harm 
than is likely at any time to result from 
leaving it. 

The repeated inflammation to which 
inclosed foreign bodies, especially those 
of organic structure, often give rise, 
usually indicate or lead to suppuration, 
and the discharge of the foreign body with 
the pus. This termination should be en- 
couraged. As soon as pus is evident, it 
should be let out ; any assistance should 
be given which may be necessary for the 
removal of the irritating substance ; and 
what remains should be treated as an 
ordinary abscess. 

If the wound do not heal over a foreign 
body, there seldom remains more than a 
sinus leading to the place of lodgment. 
Such a sinus (unless it lead into a mucous 
canal or a large cavity) is almost charac- 
teristic of this complication of a wound ; 
and not the less so if it frequently closes 
at the surface, and then re-opens with in- 
creased discharge. Of course, the other 
signs of the presence of a foreign body 
may exist together with the sinus ; and 
it may be within reach of a probe. 

The removal of a foreign body, in the 
quickest and most convenient manner, is 
the one remedy for these cases. Slowly, 
or at once by cutting, the sinus must be 
widened, till the foreign body can be 
reached and extracted ; or if, as sometimes 
happens, it cannot be found, and the sinus 
leads to an irregular track or deep cavity, 
this should be freely exposed, and filled 
with lint or some such substance, and 
healed from the bottom. If a foreign 
body be present, it is almost sure to appear 
before this healing is complete. 1 

1 The general or constitutional complica- 
tions of wounds enumerated at p. 400 are 
treated in separate articles ; see Collapse, 
Erysipelas, Pyremia, etc. 
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The defects and diseases of the healing 
process and of scars remain now to be 
spoken of. 

The healing process may be simply de- 
fective ; failing entirely, or making very 
tardy progress. Thus, after a plastic ope- 
ration, there is, sometimes, a simple fail- 
ure of union (the parallel of the non-union 
of a fracture) ; or, when a wound is heal- 
ing by granulation, its surface may be- 
come dry, glazy, pale, brownish, and its 
borders may lose their proper ruddiness 
and cease to contract. 

It is sometimes impossible to assign the 
cause of these failures, just as it is with 
some cases of non-union of fractures. 
They are seen, occasionally, in very 
young children, e. (/., after hare-lip opera- 
tions"; more frequently they occur in old 
age or the simple defects of health which 
are most like it. During acute disease, 
the healing of wounds is commonly sus- 
pended or much retarded ; but in chronic 
affections, even in chronic pyaemia, it is 
scarcely interrupted ; and even in extreme 
exhaustion, as after hemorrhages or long- 
continued suppurations, healing may be 
perfect in both rate and method. 

The general treatment of such merely 
defective healing must vary according to 
the general condition of the patient. The 
local treatment must generally be with 
stimulants, among which ointments or 
resinous substances are usually best, e. (/., 
the Peruvian balsam, or unguentum 
resinse, or a mixture of the two. The 
part should be kept dry and warm : and 
if the failure of healing have occurred in 
a wound intended for immediate or adhe- 
sive union, the sutures (unless they are 
evidently doing harm) should not be re- 
moved so long as even the smallest hope 
of union remains. They may assist in 
the union by the third intention, if the 
earlier methods fail. 

Inflammation. — In any stage of healing, 
acute sthenic inflammation may set in, with 
swelling and its other usual signs. But, 
unless it be provoked by some evident 
local irritation, such inflammation be- 
comes less probable as the time from the 
injury increases. It is most likely to occur 
in the cases of wounds of those organs in 
which, from ordinary causes, or as if spon- 
taneously, active inflammation is most 
frequent, namely, the joints, the eye, the 
serous membranes. The effect of such 
inflammation is a total suspension of the 
healing process, and a speedy degenera- 
tion of the reparative structures which 
may have been already formed. They 
may give way, or waste ; but they should 
be treated as if they would recover, for 
they often do so. 

A more frequent form of acute inflam- 
mation affecting healing wounds and the 
parts near them is that of a low type. It 



usually commences after there has been a 
clear interval of recovery from the first 
irritation of the wound ; and the longer 
the interval, the more nearly certain it is 
that an inflammation will be of this type. 
Its effects on the healing process appear 
like those of the more active inflamma- 
tion. Union may be destroyed, or its bond 
weakened by degeneration and length- 
ened ; or granulations may become oede- 
matous, or in some cases shrunken ; and 
in place of pus, thin serous-looking fluid 
is discharged ; or, new cuticle may be cast 
off. Commonly, the swelling that attends 
this form of inflammation is less than that 
with the sthenic type ; the pain, also, is 
less ; the redness, if any be in view, is 
duller and more dusky, and with a more 
defined border. Generally, too, the con- 
stitutional disturbance, in each case, cor- 
responds with the type of local inflamma- 
tion ; in the one having the characters of 
acute fever, in the other those of low fever 
or of mere want of power. 

It is of much importance to distinguish 
these two forms of inflammation of 
wounds or wounded parts, because of the 
different treatment which they severally 
require. The signs enumerated above will 
generally suffice ; especially, the observ- 
ance of the earlier or later time of the 
setting in of the inflammation, which is 
best indicated by the beginning of pain 
and the acceleration of pulse, and the rise 
of temperature. If the inflammation be 
active and sthenic, and perilous to the 
part affected or to life, active antiphlo- 
gistic treatment should be immediately 
adopted, and should include bleeding, 
either local or general, according to the 
condition of the patient and the import- 
ance of the seat of injury. Moist soft 
applications to the part are most suita- 
ble ; and if the heat be great, ice, or cold 
irrigation, may be used with good effect. 
In the opposite type of inflammation, the 
remedies must be of an opposite kind ; 
wine and bark are the best among them ; 
and for local applications, warm poultices, 
or such as will best maintain the heat and 
pliancy of the affected part. Where the 
diagnosis of the character of the inflam- 
mation is sufficiently doubtful to justify 
an experimental treatment, it is best to 
give win'e and good food, and watch their 
effects ; for inflammations that will be 
benefited by these are far more numerous 
than those of the opposite type, and an 
error with these will be less mischievous 
than one in the opposite direction. 

Another form of inflammation, not un- 
frequent in and about wounds that are or 
should be healing, is more chronic than 
either of these. The granulations (for it 
is not observable with the speedier modes 
of healing) become pale, firm, oedema- 
tous ; and the adjacent structures feel 
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lumpy, heavy, firm, and consolidated, as 
if infiltrated with half-organized matter. 
Such a state occurs oftener in the heal- 
ing of amputation-wounds, and excisions, 
than in any other cases ; and, if the heal- 
ing be not far advanced, may be danger- 
ous through the usually coincident soften- 
ing and degeneration of tbe proper text- 
ures of the part, and, among them, of the 
arteries. Less dangerously, it destroys 
the natural mobility of parts, and is as- 
sociated with tardy and insecure healing. 

Chronic inflammation, such as this, ap- 
pears to be chiefly a local fault ; at any 
rate, it is not generally associated with 
any evident constitutional error, and it 
usually ceases as the patient recovers 
power. Its effects may be remedied with 
stimulant applications, friction, and pres- 
sure. The ceratum hydrargyri composi- 
tum appears to be a very useful applica- 
tion. 

Morbid states of granulations. — The anal- 
ogies between a granulating wound and an 
ulcer are so many and close, that, as may 
well be expected, all the varieties of the 
one condition may be occasionally found 
in the other. Thus, as ulcers, so granu- 
lating wounds may be irritable, heemor- 
rhagic, painful, callous, imitating the seve- 
ral characters of ulcers indicated by these 
names. In like manner, they may at any 
time become affected with gangrene, or 
with phagedenic or sloughing ulceration. 
But the pathologj' of these states is iden- 
tical with that of the cases in which they 
have their origin not in wounds, but in 
diseases or in other accidents ; it is there- 
fore referred to the essays on Ulcers and 
Gangrene. Moreover, a granulating 
wound, especially in its advanced stages, 
may become the seat of a specific disease, 
e. t/., of scrofula, syphilis, scurvy, or can- 
cer, and may assume the form of ulcera- 
tion or other change characteristic of any 
of these diseases (see Scrofula, etc.). 
Thus, through its whole course, a wounded 
part appears to be a structure in which 
morbid conditions of the blood are pecu- 
liarly prone to manifest or localize them- 
selves. If measles or some other exan- 
them should make its eruption after an 
operation, the thickest of the eruption 
will be at and about the wound ; similarly, 
the general malady of erysipelas may 
have its local manifestation chiefly or only 
at a wound ; and scrofula or syphilis, 
which may previously have been latent, 
i. e., without any local evidence of their 
existence, may find at a wound a place 
more fit for their manifestation than any 
sound or unhurt structure. When healing 
is complete, this aptness for specific dis- 
ease in great measure ceases ; for nume- 
rous as are the diseases of scars, few of 
them are of specific kind, and it is proba- 
ble that contusions are followed much 



more frequently than are wounds b} r the 
growth of tumors, and these of more va- 
rious kinds. 

Such are the chief defects aud diseases 
of the healing process ; and, before leav- 
ing the subject, it may be well to enume- 
rate certain causes of them, often unsus- 
pected, but for which it is advisable to look 
in any case of which the origin is obscure. 
Some of these causes are local, namely, 
the presence of foreign bodies, sloughs, 
dead bone, collections of pus, hidden 
blood-clots, surrounding scars : others are 
general, namely, abiding chronic disease, 
especially of the kidneys or intestines, 
mental agitation or depression, bad air, 
especially that of hospitals long lived in, 
bad food, the obscure invalid state of 
habitual slight intemperance. 

The morbid conditions of scars after 
wounds may be arranged as defective, 
painful, excessive, ulcerative, cancerous. 

The simplest defect of a scar is that in 
which it remaius thin, weak, vascular, 
moist, easily "breaking out," i. e., crack- 
ing and yielding so as to expose the sub- 
jacent structures. It indicates a failure 
or incompleteness in the last stages of 
healing, a deficient development of cuti- 
cle, and too little contraction of the gran- 
ulations or bond of adhesion. Such 
scars are most frequent after wounds 
healed by granulations that have become 
©edematous, soft, and puffy, whether 
through disease or through their being 
constricted by the contracting tissues 
healing round them. They are, there- 
fore, most frequent after wounds that 
heal most slowly, and in weakly patients. 
To avoid such scars is one of the uses of 
cauterizing exuberant and cedematous 
granulations with nitrate of silver and 
sulphate of copper, and of dressing them 
with solutions of those or other astringent 
salts. Similar solutions are useful for the 
scars themselves, as also are those of bichlo- 
ride of mercury in spirit ; and, since scars 
are very apt to be cold, they should al- 
ways be warmly and dryly covered. And 
often this care of them must be taken for 
many months, since not less time is requi- 
site for perfecting, not these defective 
scars alone, but those which form in the 
most favorable manner. 

Painful scars are most common after 
amputations, and have been often de- 
scribed in irritable or painful stumps. 
But the same affection may occur in the 
scar of any wound, and with the same 
obscurity of cause. In some stumps, it is 
nearly certain that the pain is due to a 
morbid condition of the ends of one or 
more of the divided nerves ; not, indeed, 
to the formation of a bulbous swelling, 
for that is a general occurrence in the 
healing of nerves, and is commonly pain- 
less ; but to the morbid adhesion of the 
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nerves to the end of the bone, or to the 
skin, so that they are kept in constant 
irritation or inflamed. But in many more 
painful stumps, no such condition can be 
found, and they can only be called neu- 
ralgic. So it is with other scars ; and the 
cause of the pain is the more obscure 
through its commencing, in some cases, 
a long time (it may be 3'ears) after the 
healing of the wound, and without visi- 
ble change in the scar. 

When it is likely that the pain of a 
scar, in a stump or elsewhere, depends on 
adhesion or other such morbid condition 
of the nerves, the subcutaneous division 
lately recommended by Mr. Hancock is a 
very promising means of remedy. In 
some cases in which a particular nerve is 
very sensitive to the touch, though it may 
have no apparent morbid structure or rela- 
tions, it is proper to divide or remove a por- 
tion of it. But when these measures fail, 
or when the case belongs to the more ob- 
scure and severe neuralgia, there remains 
little more than the often unsatisfactory 
treatments of the neuralgic affections 
whose cause is unknown, such as those 
with large doses of quinine, or of ammo- 
nia, or belladonna, or other narcotics. In 
the less severe cases, the local application 
of narcotics is commonly sufficient. 

Excess of scar-formation presents vari- 
ous forms, if it be studied in its frequent 
combinations with their indurations and 
degeneracies. In its simplest condition it 
appears only as a thick or lumpy scar, 
which projects from the surface, instead 
of being plane or depressed. Such a scar 
sometimes follows the operation for hare- 
lip, and here shows its worst quality, in 
that it is unsightly, and apt to contract 
long after its formation. Similar scars, 
with equal inconveniences, are not rare 
after vertical wounds through eyelids. 
They cannot always be avoided ; for, as 
the excessive formation of scars after 
strumous ulcers indicates, they may some- 
times be due to constitutional defects ; 
but the hope of avoiding them when their 
deformity would be important will justify 
the most scrupulous means for obtaining 
immediate union of the wound. When 
they are formed, the best method of re- 
ducing them is the repeated application 
of stimulants or of vesicants, e. g., by 
painting with blistering fluid, or strong so- 
lution of iodine. The lowly organized new 
structures, of which the sears are com- 
posed, appear to be destroyed and made 
fit for absorption by the inflammation thus 
excited. 

Scars that are thus thick have often an- 
other fault, in. that they adhere too much 
and too long to the adjacent structures : 
they fall short of that stage of improve- 
ment in which there is a gradual loosen- 
ing of the tissue which at first unites a 



sear to the parts beneath or near it. In 
the natural course of events, the scar 
which follows a deep wound through many 
structures is at first continuous and nearly 
uniform through the whole depth of the 
wound. If the wound have extended 
down to bone, and the bone be not amply 
covered in the healing, the scar will be de- 
pressed to the bone and so remain ; but if 
the wound have involved soft parts alone, 
the scar, though it may be at first de- 
pressed, will not remain so, but will be 
gradually raised, by the formation of fat 
and connective tissue beneath it, to the 
level of the surrounding skin. In both 
cases, however, it is a part of the normal 
healing process, that the scar should be 
freed from its adhesions to the parts be- 
neath or about it. Thus, scars that at first 
adhered to bone, gradually acquire free- 
dom of sliding on it ; and in those after 
lithotomy it becomes at last difficult to 
distinguish any scar tissue except in the 
skin. 

The persistence and excess of scar-tis- 
sue existing in the failure of this loosen- 
ing process is often a grave inconvenience, 
either by its deformity, or by rendering 
the scars liable to ulceration after injury 
or any other interference with their nutri- 
tion. It is difficult to remedy. The best 
means are, friction, shampooing, steam- 
ing, and, if the scar-tissue be very abun- 
dant, stimulants or vesication, as for com- 
mon thick scars that are not adherent ; 
but all must be used very gently when the 
scar adheres to bone. 

Contraction of scars. — Another instance 
in which scars show excess, if not of ma- 
terial, yet of one of their chief properties 
or tendencies, is that of their morbid con- 
traction. It is much more frequent in the 
scars of deep burns than in those of 
wounds ; but may occur in any, and espe- 
cially in any such as involve strong fasciae. 
In some cases, the scar appears only to 
contract ; but in more, it becomes very 
dense, hard, toughly fibrous, nodular, and 
lumpy ; it usually adheres, also, very 
closely to the structures near it. The force 
of the contraction is enormous ; enough 
to depress bone, or to displace parts from 
their strongest connections, or to contract 
them into extreme and most damaging 
deformities. 

The almost certainty of some contrac- 
tion of the scar of a wound healed by ad- 
hesion or granulation, and the possibility 
that it may be excessive, must be regarded 
in every surgical wound involving parts 
in which contraction would be mischiev- 
ous. The length of a wound must alwaj^s 
(if possible) be in that direction in which 
subsequent shortening will be least impor- 
tant ; and it may often be right to make 
as careful provision against contraction of 
scars, as against the effect of loss of sub- 
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stance, by plastic operations or by lateral 
or oilier incisions. When, as in acciden- 
tal wounds, no provision can be made, the 
healing must be carefully watched, and, 
if possible, some elongating force must be 
applied in the direction proper to counter- 
act the contraction. Thus, for wounds 
near joints, if there be tendency to short- 
ening of the scar, it must be slowly over- 
come by splints, with screws ; or, better, 
with elastic bands or cords, whose ten- 
dency to recoil after being stretched may 
exercise a force more powerful and not 
less constant than that of the scar. And 
the long time during which certain scars 
will continue to contract must not be for- 
gotten. The length of treatment must 
not be determined by weeks or months ; 
it must be continued as long as any dis- 
position to contract exists. Generally, 
the elongation may be assisted by fre- 
quent application of moist heat, or by 
shampooing, or other means for softening 
and causing partial absorption of the 
scar-tissues! 

These same means are often sufficient 
for the deformities produced by the com- 
pleted contraction of scars. The special 
mode of adapting them according to seats 
and degrees of deformity are described 
elsewhere (Plastic Surgery) ; the gen- 
eral principles to be kept in view are, that 
scar-tissues can be lengthened only very 
slowly, and seem rather to adapt them- 
selves by changes of nutrition to the ex- 
ternal forces brought to bear on them than 
to be merely stretched ; that, in the natu- 
ral course of events, in however long a 
time, the tendency of scars is to soften 
down to a greater likeness to the natural 
parts in both structure and relations ; that 
they are, as it is said, of low vital power, 
i. e., apt to waste or ulcerate quickly under 
pressure, friction, or irritation, and that 
this quality may be often made good use 
of in promoting their absorption. 

When this lengthening of contracted 
scars cannot be accomplished, the de- 
formities due to them may often be cured 
by plastic operations. The chief general 
rules for such operations are, that if the 
scar is to be removed, so as to bring 
healthy structures together for union in 
its place, no portion whatever of its sub- 
stance should be left ; that if the scar or 
part of it is to be included in any flap for 
sliding or transplanting, all the borders 
and surfaces of such flap intended for 
union should, if possible, be of healthy 
structure, and not themselves p'irts of the 
scar ; that flaps should not be dependent 
on scar-tissues for their supplies of blood ; 
and that scar-tissues alone should not be 
used for the formation of flaps, or relied 
on for any speedy or sound union. 

Cheloid scars. — The most excessive 
growth of scars is that in which they be- 



come cheloid, a change observed most fre- 
quently in scars after burns, but not after 
them alone. 

A sear may become cheloid, which has 
shown nothing abnormal in its previous 
course. After being completely formed, 
and sometimes even at a great time there- 
after, it may begin to grow up, increasing 
somewhat in all its dimensions, but chiefly 
in depth, and thence becoming more and 
more prominent. Usually it keeps a well- 
defined, gradually rising, rounded border, 
and a smooth, level, or slightly convex, 
or sometimes centrally depressed, surface. 
Its substance is always tough and firm, 
and becomes more so as it grows older. 
At first it is usually more vascular than 
even recent healthy scars, and has a florid 
or purple tint; but, gradually, as it becomes 
harder, so it also becomes paler, and at 
length is only slightly pinkish, or scarcely 
more colored than the healthy skin. 

All these characters of cheloid growths 
following wounds or other injuries indi- 
cate that they are hypertrophied or over- 
grown scars ; and with this agree their 
shape and interior structure. In shape 
they are like the scars that precede them, 
but with coarser outlines, and, if the scar 
were irregular, with an exaggeration of 
its projections, or of its extensions into 
the surrounding parts. On section, they 
present to the naked eye an appearance 
of closely and irregularly matted bands 
of white or grayish fibres, making a com- 
pact substance, lowly vascular, and thinly 
covered with cuticle. In the microscope, 
they show fibrous tissue, which, according 
to their date, is more or less perfectly de- 
veloped, but seems always mingled with 
cell-structures in progress of development, 
or arrested and degenerate in their in- 
complete forms. 

While cheloid growths of scars are in- 
creasing and vascular, they are usually 
attended with a sensation of heat and ir- 
ritation ; but in their later states they are 
not more sensitive than common scars. 
After a long period of growth, they gene- 
rally cease to enlarge, and rarely surpass 
half an inch in thickness, or by more than 
half an inch in any direction, the extent 
of the scars in which they grow. In this 
they differ from the fibrous growths of 
skin that nearly resemble them, and are 
of apparently spontaneous origin. They 
ma}' even decrease after a long-continued 
growth ; and are more than common scars 
liable to be sore and to ulcerate. 

In comparison with the frequency of 
wounds and scars, cheloid growths are 
very rare : and there is no certainty re- 
specting the conditions in which they 
arise. Their occurrence in many scars in 
the same patient, and, much more, their 
repeated formation in the scars of wounds 
made for their removal, prove that they 
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depend on some personal or constitutional 
peculiarity ; but its nature is wholly un- 
known. 

When a cheloid growth is recent or in 
progress, it may be reduced and perhaps 
cured by active irritation, or by frequent 
frictions with strong ointments of the 
iodide or biniodide of mercury, or by fre- 
quent applications of vesicants. But 
against a perfected cheloid growth all 
such means are of little or no avail. It 
may be cut out, but a recurrence in the 
scar of the operation-wound must be 
feared, especially if the wound cannot be 
very closely healed by immediate or ad- 
hesive union. However, as recurrence is 
not constant, the extirpation of cheloid 
growths may sometimes be a proper mea- 
sure ; remembering only that if recur- 
rence should ensue after excision of a 
cheloid, the renewed growth will be larger 
than that which it has succeeded, in the 
same proportion as the wound is larger 
than that for the removal for which it is 
made. 

A singular form of cheloid growth (as 
it seems to be) sometimes follows the bor- 
ing of the lobules of the ears for earrings. 
A round-oval fibrous lump forms in the 
lobule, greatly enlarging it, and inclosing 
the perforation. It may be so defined as 
to look like a fibrous tumor ; but is usu- 
ally an excessive growth of the scar-tis- 
sue, like those that may occur in the 
scars of sutures. The remedy is exeision 
of the lobule ; and it may need repeti- 
tion. 

Ulcerations of scars are not infrequent 
in any stage of their existence. A com- 
mon form occurs in recent scars or granu- 
lations. While they are yet thin and 
soft, round, shallow, thin-edged ulcers 
form in them, exposing the lately covered 
surface of the granulations, as if only by 
the removal of the cuticle that covered 
them. Such ulcers are most frequent in 
strumous and other feeble patients, and 
should be treated with good food, and 
stimulant or astringent lotions, and with 
fresh air, for they often seem dependent 
on the confinement of a patient to a sick- 
room or ward. Older scars, and those of 
any age, may be attacked with any form 
of specific ulceration, but seem not pecu- 
liarly liable thereto ; or, with defective 
health, and almost trivial injury, they 
may be the seats of common ulceration. 
Many of these cases prove the defective 
power of maintenance which has been 
already often mentioned as a character of 
scars. The same is shown in their readi- 
ness to slough after severer injuries and 
exposure to intense cold ; and by the ne- 
cessity of using active stimulants to pro- 
cure the healing of many of the ulcers 
thus formed. Of all scars none are so 
ready to ulcerate as those that adhere to 



bones ; and the ulceration may happen 
twenty or more years after their forma- 
tion. The ulceration of scars is probably 
connected with some rapid degeneration 
of their tissues ; but what this is is un- 
certain, except that sometimes a ealcar- 
eous plate may be found in the scar at the 
bottom of the ulcer. 

Tumors may grow in scars ; but they 
are not more frequent than in many of 
the natural structures, unless we reckon 
those that are recurrent and seated in the 
scars of the wounds made for the removal 
of their predecessors. Even these, how- 
ever, are usually not in, but near, the 
scars ; and indicate the aptness of the 
place rather than of the tissue, where 
they grow. 

Cancer is more frequent in sears ; 
whether as recurrent after the removal of 
scirrhous cancers (e. (/., in the breast), or 
as primary epithelial cancer. The epi- 
thelial cancers, to which, under the name 
of warty growths on scars, attention was 
first drawn by Mr. Hawkins, 1 may appear 
shortly after the healing of the wound ; 
but they are much more commonly found 
on old scars, even on those of twenty or 
more years' duration. Especially, they 
occur on such old scars as have frequently 
been seats of irritation or violence, and 
on such as are large and coarsely formed, 
e.g., after burns, gunshot wounds, and 
ehronic ulcers over bones. 

The first indication of a scar becoming 
thus cancerous is, usually, its "growing 
up;" that is, it becomes elevated and 
more or less wart}-. The change may 
proceed no further, for warty scars may 
be found that are not, and do not be- 
come, cancerous : and enlargement of 
the cutaneous papillse (the essential 
change of structure in warts) is very 
common in the scars and adjacent skin 
after chronic ulcers. Still, when scars be- 
come warty, and especially if they are 
coarsely warty, with vascular, knotted, 
and grouped large papillce, bare of cuti- 
cle or very thinly covered, the probability 
is that they are already cancerous, and 
that the enlarged papillae are filled with 
the cells and other structures of epithe- 
lial cancer. From this state their ordi- 
nary progress is the same as that of the 
papillary or warty epithelial cancers of 
apparently spontaneous origin (Cancer). 
They ulcerate at and from their centres : 
and as the ulceration extends, so do their 
borders and bases, invading the surround- 
ing skin and the subjacent textures, as 
deeply as they have time for. At a late 
period, similar cancer affects the lym- 
phatics in relation with the primary seat 
of the disease; and death may ensue. 
The epithelial cancer of scars is usually 

1 Med.-Chir. Trans., vol. xix., p. 19. 
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of slow progress, in comparison with that 
affecting the natural structures, the aver- 
age duration of which is about four years. 
Especially, it is slow when, as is most 
frequent, it is seated on the lower extremi- 
ties. The only appropriate treatment is 
complete extermination with caustics or 



the knife if the disease be in soft parts 
alone, or amputation far from the seat of 
disease if these means are likely to be in- 
sufficient, or, generally, if the cancer 
have invaded bone. Such thorough treat- 
ment of these cases is certainly often suf- 
ficient to prolong life. 



BURNS AND SCALDS. 



By T. Holmes, Esq. 
Revised by Thos. G. Morton, M.D. 



Burns and scalds are, beyond all com- 
parison, the most commonly fatal injuries 
which occur in civil life ;' and the liability 
to this accident appears to have been 
largely increased of late years, by the ex- 
tended use of steam machinery, the inven- 
tion and universal employment of lucifer- 
niatches, and the nature of the modern 
materials and fashion of female dress. 
They are also, of all accidents, those which 
involve the most agonizing pain and the 
most protracted suffering ; and they fre- 
quently condemn the unhappy patient to 
a lifelong mutilation of the most repulsive 
and distressing kind : they are surrounded 
in every period of their course by dangers, 
against which constant precaution must 
be taken : they require sedulous attention 
to procure the healing of vast ulcerated 
surfaces, to prevent deformity, to support 
the patient's strength, to obviate or cure 
visceral mischief: and they often offer 
most gratifying x-ewards to skill and pa- 
tience, even in cases where ulceration has 
been pronounced incurable, or deformity 
condemned as irremediable. For all these 
reasons they deserve a more attentive con- 
sideration than they usually receive from 
either students or practitioners of surgery. 

These injuries have been variously class- 
ified into four divisions by Heister and 
Callisen, 2 into six by Dupuytren ; 3 and 



1 Mr. Crompton quotes the following state- 
ment from the Registrar-General's report for 
1845: "Whilst 3305 persons were killed in 
one year by every kind, of mechanical injury, 
in the same period 3057 were lost by fire, 
viz., 148 by explosions, 2577 by burns, and 
332 by scalds." Trans, of the Provincial 
Med. and Surg. Assoc, vol. xviii., p. 19. 

2 See Frank, Lehrbuch der Chirurgie, 1849, 
vol. i., p. 340. 

' Lecons Orales, etc., Paris, 1839, vol. iv., 
p. 508. 



various other divisions have been pro- 
posed, all of them indicating the depth of 
tissue implicated in the injury. Of these, 
Dupuytren 's is the one which is most 
widely accepted, and which seems at once 
the most complete and the most practical. 
I shall therefore follow it in this essay, 
merely observing that, although of great 
utility, it does not, and is not intended 
to, embrace all the elements necessary for 
prognosis and treatment. It indicates 
the depth of the burn at its deepest parts ; 
but another, and perhaps even more im- 
portant, consideration is the extent of the 
burnt surface— a matter which necessarily 
eludes formal classification. 

[The simplest classification of these in- 
juries is that in which they are separated 
into three divisions : — 

First degree : Erythema ; hypersemia ; 
superficial skin irritation. 

Second degree : Formation of vesicles ; 
cutaneous inflammation. 

Third degree : Eschars, devitalization of 
skin, or deeper parts, or carboniza- 
tion of a member, or the entire body.] 

The six classes into which the great 
French surgeon divided burns and scalds 
are : First, Erythema, or superficial irri- 
tation (•' phlogose' 1 ' 1 ) of the skin, without 
formation of phlyctena?. Second, Cuta- 
neous inflammation, with separation of 
the epidermis, and formation of vesicles 
filled with serosity. Third, Destruction 
of the papilla? and part of the thickness of 
the skin. Fourth, Disorganization of the 
entire skin down to the subcutaneous cel- 
lular tissue. Fifth, The conversion into 
eschars of all the superficial parts, and of 
the muscles down to a distance more or 
less considerable from the bone. Sixth, 
The carbonization of the whole thickness 
of the burnt part. Of course, burns, 
which according to this classification are 



DEGREES OF BURN". 



409 



described as of a particular degree, will 
often, and indeed usually, involve all 
the lower degrees as we proceed further 
from the spot at which the burn has been 
most intense. 

The first degree is characterized by 
mere superficial redness, fading without 
any definite edge into the natural skin, 
and by a tingling sensation, and often 
intense tenderness to the touch. The 
injuries of this kind which surgeons have 
to treat (for the slighter cases are seldom 
brought under medical care) are often 
very extensive ; being produced by the 
sudden and transient application of flame 
over a great part of the body, as in explo- 
sions of gas. They are then very grave- 
accidents from the depressing influence 
which is exerted upon the brain and heart, 
although in all such cases the local injury 
is not formidable, since no sloughing is to 
be apprehended. The epidermis will re- 
main to protect the surface of the true 
skin till a fresh layer is produced, when it 
separates, and the case is at an end. 

In the second degree, the local injury 
has been carried a little farther, and the 
sudden afflux of blood to the surface of the 
cutis has been relieved by the transu- 
dation of the serum from its vessels, form- 
ing bullae. Here the skin is in more dan- 
ger than in the former case, since the 
detached epidermis is very liable to be 
peeled off, especially in extensive scalds, 
where the detachment is often very con- 
siderable, and where it is not rare to see 
a glove of epidermis separate from the 
hand or foot of a patient, just as it does 
from a macerated subject. 

In the third and fourth degrees of burn, 
the true skin is involved, partially in the 
former, and in its whole thickness in the 
latter. It is a matter of importance to 
distinguish these two varieties from each 
other, in reference to the question of the 
probability of resulting deformity ; but it 
must be confessed that it is not always 
possible at first. The surface in both is 
burnt dead, and is hard, tough, parch- 
ment-like, mottled with the debris of the 
blood which was contained in the tissues, 
and varying in color in different cases : 
this variation depending either upon dif- 
ferences in the agent by which the acci- 
dent has been produced, or upon other 
causes difficult of determination. Beneath 
this eschar lies, in the former case, the 
deeper part of the cutis, not disorganized, 
but in the commencing stage of the in- 
flammation which is a necessary conse- 
quence in the separation of the slough ; in 
the latter, merely the loose subcutaneous 
cellular tissue, which is itself in most 
cases somewhat frizzled by the heat. The 
cellular tissue therefore generally contracts 
to some extent, so that the skin around 
the eschar is more puckered in the severer 



than in the less serious injury ; and the 
eschar also in the former has a denser and 
more parchment-like appearance than in 
the latter. It is difficult to give an idea 
of this b}^ description ; but those who are 
familiar with these injuries soon acquire a 
tolerable idea of the depth of the eschar 
from its outward aspect. To these signs 
of difference Dupuytren adds, that the 
pain on pressing the burnt part is much 
greater when the burn does not involve 
the whole bkin, and therefore the sensitive 
cutis receives the transmitted impression, 
than where the whole skin is destroyed, 
and the pressure is received by the less 
sensitive cellular tissue. This symptom, 
however, varies so much in different per- 
sons, and is so wholfy delusive in children, 
who are the most frequent subjects of 
burns, 1 that it cannot often establish the 
diagnosis. If the true skin is involved to 
an}' extent, it is best to give a guarded 
answer when consulted as to the probabil- 
ity of deformity resulting, at least until 
the separation of the slough enables us to 
judge of the depth of the mischief. When 
the whole skin is destroyed it is only by 
the greatest care that contraction can be 
prevented ; and when the destruction 
involves any large portion of it, some 
amount of contraction is inevitable. 

The deeper burns are far less common, 
and the total carbonization of a member, 
which constitutes Dupuytren's sixth de- 
gree, is fortunately hardly ever met with, 
except occasionally in the fingers and 
toes, since in thicker parts it requires ex- 
posure to the flame for a period which al- 
most involves the necessity of the patient 
having been utterly insensible, or forcibly 
hindered from moving his limb, as in the 
case quoted by Dupuytren from Roche, 
where a young man had his leg jammed 
into a vessel of molten metal, from which 
he could not extricate it. In these deep 
burns the. surface is utterly insensible, 
charred, and brittle. The skin is some- 
times shrivelled up, allowing the dried 
faseire or tendons to be seen through it; and 
the parts so charred may be broken away 
without pain to the patient. In the burns 
of the highest degree, any part or the 
whole member may be removed within the 

1 The extract from the Registrar-General's 
report, above given (p. 408), proceeds as fol- 
lows : "Upon analyzing the 2909 deaths by 
burns and scalds, there were of — 

Hales between the ages of five and ten 
" under the age of five 



Females between the ages of five and ten 
" under the age of five 



799 



52S 
672 



1200 



Total 

Total males and females under ten years, 
2274 ; leaving the small proportion of 635 for 
both sexes above the age of ten." (Loc. cit.) 



410 



BURNS AND SCALDS. 



area of the burn without the patient being 
conscious of it. 

Etiology. — The causes of burns and 
scalds exercise some influence on the pro- 
gress of the case, and consequently should 
always be taken into account in the prog- 
nosis. The most common, and unfortu- 
nately also one of the most fatal, accidents 
of this nature, is the prolonged application 
of flame to a large part of the body by the 
clothes catching fire. The cause furnishes 
a considerable proportion of deaths to 
the .yearly returns of all our hospitals, 
and is very fatal in children. The sudden 
explosion of gases is another common in- 
jury ; and, however superficial such burns 
may be, they should never be looked upon 
lightly, as the extensive interference with 
the functions of the skin which is thus 
caused is liable, as we shall presently see, 
to be followed by grave consequences, 
even in cases which do not prove imme- 
diately fatal from the shock and pain of 
the accident. The contact of molten and 
red-hot metals, and of substances at a 
high temperature, which also act chemi- 
cally on the tissues, is a cause of very 
deep burns, which are sure to be followed 
by sloughing. In explosions, the mechan- 
ical violence done to the part has also to 
be taken into account ; and in those of 
gunpowder we must remember that the 
unconsumed grains of the powder are 
projected into and stick in the skin, con- 
junctiva, etc., and should be removed 
when practicable. 

The heat of the sun, "insolation," as 
Dupuytren 1 terms it, is asserted by him 
to be occasionally the cause, especially in 
hot countries, of severe burns, several 
cases of which have, he says, been put on 
record, in which severe inflammation en- 
sued, followed by gangrene and death on 
the fourth or fifth day. No reference is 
given, and I am not aware on what au- 
thority these facts rest. The only in- 
stance which I ever saw of a person be- 
ing so severely scorched by the sun's rays 
as to require medical attendance, was 
during the almost tropical heat of the 
summer of 1859 in London, when a young 
lad who had been exposed to the sun na- 
ked for some time while bathing, was ad- 
mitted into St. George's Hospital, with 
the whole of the skin of the back burned 
in the first degree, and large bulla? raised 
upon the scapulse. He, however, recov- 
ered speedily. 2 

Scalds are usually less severe accidents 
than burns, as the heated fluid generally 
remains only a short time in contact with 
the part ; so that many of them escape 
sloughing. Their extent, however, often 
compensates, as it were, for their super- 

1 Loc. cit., p. 506. 

2 See British Medical Journal, 1S59, p. 579. 



ficiality ; and special circumstances ren- 
der certain scalds even more deadly than 
the other varieties of these frightful inju- 
ries. I allude especially to those scalds 
of the larynx which are not uncommon 
in infants from swallowing boiling water, 
or inhaling steam from the spout of a ket- 
tle (see Injuries of the Neck). 

Very deep and formidable injuries are 
often produced in manufactories by per- 
sons falling into, or being scalded by, 
liquids denser than water, and which re- 
tain their fluidity at a point higher than 
that at which water boils. These dense 
fluids seem to adhere to the skin, and run 
down it, causing a sort of serpiginous 
sloughing ulcer, very difficult to heal on 
exposed surfaces, and which is liable to 
follow the flexures of the limbs, when it 
is apt to be succeeded by adhesions limit- 
ing their motion. 

Another point of importance in refer- 
ence to the causes of burns is, that vari- 
ous bodily conditions, principally con- 
nected with morbid states of the brain, 
often occasion the accident. Thus epi- 
lepsy, apoplexy, fainting-fits, and such- 
like affections, are very common causes 
of burns. Drunkenness, also, is a fre- 
quent occasion of this, as of every other 
accident, and is very liable, under the 
combination of prostration and pain 
which follows a severe burn, to give rise 
to delirium tremens. I am not aware that 
in epileptics the disease is usually, or 
even often, aggravated by the accident ; 
at least, I have seen several cases in 
which no such effect was produced ; nay, 
it has even been proposed to treat epi- 
lepsy by "firing ;" a proposal little likely 
to find favor in the present day. 

When, from any of the foregoing 
causes, such as coma, intoxication, or 
the fumes of charcoal, complete insensi- 
bility has been produced, it is possible 
that the whole body should be consumed 
gradually if the clothes accidentally catch 
fire. The sufferers from this accident are 
always very fat ; and it is to this circum- 
stance, and not to any fancied combina- 
tion of alcohol with their tissues, that Du- 
puytren is inclined to ascribe the possibil- 
ity of so singular an event. The skin is 
dried, charred, and cracked by the heat, 
the subcutaneous fat is in the mean while 
melted, and then pours out from the 
cracks in the skin, feeding the conflagra- 
tion, and extending it in a similar man- 
ner to other parts of the body, till at 
length all that is left of what was so lately 
a human body is a few ashes, and perhaps 
some melted fat. This is what is called 
" spontaneous combustion ;" an accident 
rare in any form, and which appears never- 
to occur really spontaneously, but always 
as the consequence of a burn. The subject 
is most graphically treated in the Lecons 
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orales, 1 to which I would refer the reader 
for the arguments and details relating to 
a fact which is too remote from ordinary 
experience to possess much practical in- 
terest. 

Finally, I may add that hums are some- 
times produced hy the action of light- 
ning ; but the burn is not usually a promi- 
nent feature in such accidents. The 
whole subject of accidents from light- 
ning will be considered further on. 

Prognosis. — The prognosis in burns and 
scalds depends in general on the age of 
the patient, the extent of the injury, and 
its depth ; and the importance of these 
particulars may be estimated in the order 
in which I have stated them. Children 
are peculiarly liable to the numerous sec- 
ondary visceral complications which will 
be pointed out as being frequent sequelae 
of burns, and are especially ill-calculated 
to resist them ; so that the risk of cere- 
bral or thoracic affections in children is 
out of all proportion greater, even after 
comparatively slight injuries, than in 
grown people : and it need hardly be said 
that the opposite extreme of life is a con- 
dition in which its impending termination 
is liable to be hastened by any injury, 
however slight. Hence, in both the prog- 
nosis is unfavorable. The extent of sur- 
face involved is a very essential feature 
in the case. Even when the burn is 
only of the first or second degree, the 
sho.ek of the application of lire to a large 
surface, and the intolerable pain which it 
occasions, render the prognosis doubtful ; 
and where the substance of the cutis is 
involved over a large part of the body, 
and suppuration must take place along 
the whole extent of the wound, the 
chance of recovery is very small. The 
other primary considerations (by which I 
mean considerations which influence our 
judgment as to the probability of death or 
recovery) are the situation of the injury, 
and the length of time which has elapsed 
since its infliction. Burns and scalds of 
the chest are of all others the most fatal, 
particularly in children ; those of the ab- 
domen are often followed by peritonitis, 
those of the neck by laryngeal inflamma- 
tion. Burns of the scalp are very liable 
to erysipelas and diffuse inflammation, 
but are not, as far as I have observed, so 
often followed by cerebral mischief as we 
should have expected. 2 When limited to 

1 Loc. cit., p. 513. 

2 A remarkable instance of the immunity 
which the brain often enjoys, even in very 
severe burns of the head, may be found in 
Dr. Hayward's Surgical Reports, Boston (U. 
S.), 1855, p. 264. A still more singular ex- 
ample of the same fact is exhibited in a 
preparation in the Museum of St. Bartholo- 



the extremities or to the back, where the 
thick muscles serve as a protection to 
the subjacent viscera, these injuries are 
far less fatal. The lapse of time is al- 
ways a favorable feature in the case, 
since the mortality from burns exhibits a 
progressive decline as we advance farther 
from the accident. But it must not be 
forgotten that the period of the separa- 
tion of the slough brings with it peculiar 
dangers in burns of the fifth degree, from 
hemorrhage and the exposure of the great 
serous or synovial cavities. 

Besides, however, the question of life 
and death, there is the very important 
consideration of the local result. Will 
the ulcer which is left be curable ? What 
is the prospect of deformity from cicatri- 
zation ? These questions will be more 
conveniently discussed in considering the 
treatment of each degree of bum, 

Symptoms. — The first and most promi- 
nent, and perhaps also the most important 
symptom in a burn, is pain. No other 
of the many terrible injuries which it is 
the duty of surgeons to study approaches 
these in painfulness ; and it is a merciful 
provision of nature which renders the 
prolongation of life impossible under the 
torture of a very extensive and deep 
burn. In cases somewhat milder than 
these the pain varies very much, both in 
severity and duration, in different persons 
and in different degrees of the injury. 
As a general rule, the deeper kinds of 
burn are not so painful as those in which 
a portion of the true skin has been in- 
volved, but yet the sensibility of the 
organ of touch has not been exhausted 
by the carbonization of its whole thick- 
ness. The pain, however, in almost every 
case is very severe, and ought, at least in 
adults, to be promptly met by the exhibi- 
tion of an adequate dose of opium [or by 
hypodermic injections of morphia and 
atropia], before any other measure is 
taken. It will usually subside rapidly 
after this (although it seldom disappears), 
on the application of some of the non- 
conducting substances in common use as 
dressings, but occasionally resists all such 
means, and requires fresh doses of opium, 
sometimes often repeated. In burns con- 
fined to a limited spot no other sjmiptoms 
are produced besides the pain and local 
injury, except some temporary quickening 
of the circulation from excitement ; but 
it is not of these that I wish to speak 
here, so much as of those which Mr. 

mew's Hospital (Series I. No. 100), the skull 
of a lunatic, who had put his head into the 
fire for the purpose of committing suicide. A 
third part of the skull has exfoliated, but the 
brain has not suffered in the least ; and the 
man survived twelve years. 
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Oomptoii 1 calls " constitutional burns." 
Here the effect on the general system is 
shown at once by extreme prostration 
(especially if the pain have been intense 
and long-continued), pallor, and a pecu- 
liar terror, which frequently lasts some 
time in children. Delirium is often an 
immediate consequence of the accident. 
Rigors very frequently occur, and mark a 
severe form of the injury. The intoler- 
able heat of the burnt part is soon re- 
placed by a distressing chilliness, the 
consequence probably of suspended or 
obstructed circulation. The pulse is quick 
and weak, the tongue and mouth often 
dry, and thirst great. These latter symp- 
toms are more severe, and great dyspha- 
gia may exist, when, as Is often the case, 
the flame has passed into and scorched 
the mucous membrane of the mouth and 
pharynx. 

In this stage of collapse the patient 
often dies without making any effort at 
rallying. Death is sometimes ushered in 
by convulsions or delirium ; at others the 
functions of the great nervous centres re- 
main unimpaired, or the congestion of the 
brain is manifested by drowsiness, and 
occasionally by vomiting. 

This stage of prostration, or of conges- 
tion, as it has most appropriately been 
termed, lasts a variable time (two days 
being arbitrarily assumed as its limit, a 
limit which exceeds the reality in ordinary 
cases), and is followed by a period of re- 
action, in which, if at all, acute inflam- 
mation is to be apprehended. There is 
now often some degree of general fever, 
but this is by no means a constant symp- 
tom. The bowels are generally consti- 
pated at first, and this constipation in 
many instances soon gives place to diar- 
rhcea. Vomiting often persists and some- 
times exhausts the patient. This symptom, 
combined with diarrhoea and blood in the 
motions, is usually considered sympto- 
matic of ulceration in the duodenum. 
Diarrhoea by itself is a very uncertain in- 
dication of any precise anatomical lesion; 
it is, however, a symptom by no means to 
be neglected, as it seems frequently to 
exhaust the strength with a rapidity 
more than proportioned to its apparent 
violence. When it is not accompanied by 
mechanical lesion of the gut, or acute en- 
teritis, it is usually under the control of as- 
tringents, which should be combined with 
laudanum and alcoholic stimulants. "When 
thoracic inflammation occurs, it is gener- 
ally about this period: its symptoms are 
very frequently obscure; limited, perhaps, 
to slight cough and dyspnoea, even when 
the lungs are extensively hepatized. 
Sometimes, however, when the pleura is 
affected, especially by the irritation of a 

1 Loc. cit 



burn on the chest, the pain is very severe. 
The sloughs which form in the deeper 
burns are now separating, and the dis- 
charge from them adds to the weakness 
which is characteristic of all periods of 
these injuries, more especially, however, 
the first and last. Hemorrhage some- 
times occurs on the separation of the 
sloughs when they are in the vicinity of 
large vessels, or even earlier, from the 
force of the blood breaking through the 
charred tissues, and may prove fatal. 
Thus a man was brought into St. George's 
Hospital several years ago who had burnt 
the back of his throat with a red-hot 
poker in performing some juggling tricks. 
It was on the second day alter the acci- 
dent that bleeding first occurred from the 
right internal carotid, and returned on 
the day following with such violence, that 
although the common carotid was secured 
and no further bleeding took place, he 
sank rapid \y. Arterial hemorrhage is, 
however, very rare in burns. I find no 
other case noted in the Hospital Case- 
Book, which extends over tw T enty-five 
years, and contains the history of every 
patient who has been examined after 
death. The cause of this rarity is, doubt- 
less, that the large arteries lie under the 
protection of strong fascise, which are 
very seldom burned through, except in 
injuries so severe as to destroy life before 
the time at which hemorrhage would come 
on. 

The limits which separate the second 
period, that of reaction and inflamma- 
tion, from the third, that of exhaustion 
or suppuration, are even more arbitrary 
than those which mark the passage from 
congestion to inflammation. I shall fol- 
low other writers in taking the end of the 
second week as the termination of the 
second period for statistical purposes ; 
but it must be understood that in each 
individual case the third stage is reached 
after the sloughs have separated, and the 
process of suppuration has become fairly 
established, from the whole surface of the 
wound. In this third period, internal in- 
flammations, though not so frequent as in 
the second, are by no means rare. They 
are still more decidedly of the asthenic 
form, and are often entirely latent, being 
revealed from time to time in the post- 
mortem examination of patients who ap- 
pear to have sunk from pure exhaustion. 
The general symptoms are usually those 
of weakness merely ; sometimes the 
bowels continue irritable for a considera- 
ble time ; occasionally, in children, con- 
vulsions come on at a late period of the 
case when none had occurred earlier. The 
various complications to whieh these, like 
other w r ounds, are subject, may come on 
at any period. Tetanus, erysipelas, and 
diffuse inflammation are not, as far as I 
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have observed, more freqnent complica- 
tions of these than of other accidents : 
while pyaemia is decidedly rare. As the 
case progresses, the local phenomena gain 
in relative importance upon the constitu- 
tional, until at length an old burn termi- 
nates as a case merely of vicious cicatri- 
zation or obstinate ulcer. In this stage 
it may last an indefinite time, or remain 
absolutely incurable. 

Burns are liable to prove suddenly fatal 
at all periods of their course ; though 
this accident becomes more rare as the in- 
jury becomes more remote. The most 
common cause of sudden death at the 
commencement of the case is convulsions 
in children, in whom this complication is 
usually, if not solely observed. After 
the fourth or fifth day, death may be pro- 
duced suddenly by an ulcer of the duode- 
num perforating an artery 1 or the perito- 
neum. Some rare cases prove fatal at 
various periods from causes which baffle 
pathological inquiry. [Ursemic poisoning 
in many of these cases is highly probable, 
for as will be shown further on, the kid- 
neys in severe, and indeed in some of the 
milder injuries, early become involved, as 
is demonstrated by the presence of albu- 
men in the urine, which appears almost 
simultaneously with reaction and high 
temperature.] In some of those cases 
ulcers of the duodenum have been found, 
and vomiting [ur?emic ?] has preceded 
death ; but this hardly accounts for the 
rapidly fatal and unexpected seizure. 

Pathology and Treatment. — The treat- 
ment of burns divides itself naturally 
into two very different parts, the local, 
and the constitutional. The former is 
best determined by experience, and by at- 
tention to the general rules of surgery ; 
for the latter a knowledge of the remote 
consequences of these injuries is required, 
which can only be obtained by post-mor- 
tem investigation. 

I shall, therefore, endeavor to set be- 
fore the reader, more fully than has been 
done elsewhere, as far as I can discover, 
the pathology of these injuries, with a 
view to determine the viscera or functions 
which are more peculiarly threatened, the 
causes and modes of death, and hence 
the indications for their constitutional 
treatment. 

, The pathology of burns has been more 
closely studied, and the importance of 
the remote lesions which they produce in 
the viscera has been more accurately ap- 
preciated, since Dupuytren 2 called the 
attention of the profession to the prev- 
alence of inflammation of the gastroin- 
testinal mucous membrane, and Mr. 



1 See the illustration on page 419. 

2 Op. cit., pp. 521-525. 



Long 1 gave precision to this observation 
by pointing out the ulceration of the duo- 
denum which so frequently accompanies 
severe burns. The only pathological re- 
searches, however, with which I am ac- 
quainted, which are at once accurate 
and extensive, are those of Mr. Erich- 
sen, 2 who has tabulated fifty fatal cases 
of burns and scalds in order to determine 
the organs most frequently affected in 
each degree and period. I shall make 
frequent reference to this valuable table, 
and to another similar table in my own 
possession, compiled from the case-books 
of St. George's Hospital, and containing 
a full account of the history and post- 
mortem appearances in seventy-five fatal 
cases. 

As the method and principal cause of 
death is a point of the greatest impor- 
tance to ascertain, in order to deter- 
mine the general direction which our 
treatment should take, I have examined 
the notes of those seventy-five cases with 
a view, if possible, of deciding this point. 
Mr. Erichsen's table does not contain the 
sjnnptoms during life, and is therefore not 
available for this purpose. 

Seven cases must be deducted, in which 
the history does not enable us to draw 
any positive conclusion, or where the 
patient died of some other disease. Of 
the remaining sixt} r -eight, nine died of 
shock, all within two days ; seventeen of 
exhaustion, accompanied in some cases 
by visceral lesion, but without any strik- 
ing functional disturbance. Eive of these 
cases proved fatal within a week, but the 
majority survived for a much longer 
period. Erysipelas was seldom noticed, 
and proved fatal in only three instances, 
in all of which the scalp had been burnt. 
Pyremia is a rave accident in burns, as 
might have been anticipated from the 
fact that the bones are rarely injured, and 
that phlebitis is almost unknown. It 
occasioned death in three cases, one of 
which, however, was somewhat doubtful. 
Two died of tetanus. Thus thirty-four, 
or exactly half the cases, died of affections 
of a low type not depending on local mis- 
chief or visceral disease. 

Passing on now to the affections of in- 
dividual organs, we find that the brain 
was the seat of fatal mischief in eleven 
cases. All of these were children, and 
nine of them under five years of age. 
The death usually took place soon after 
the accident, but in three cases the fatal 
seizure did not occur till a late period. 
The brain was in most cases found con- 
gested and wet ; in two, inflammatory 
softening existed. 

Six cases died from inflammation of the 

1 London Medical Gazette, Feb., 1S40. 

2 London Medical Gazette, Nos. 789, 790. 
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larynx or trachea ; five of the patients 
were children ; one a woman seventy- 
eight years old. They all died within 
two days, except one, who survived till 
the third. Tracheotomy was tried in two 
cases, and in one was thought to have 
prolonged lite. 

Twelve died from thoracic complica- 
tions. In all of these the chest, or its 
immediate neighborhood, was injured ; j 
all, except four, were children. The ' 
periods at which the cases proved fatal 
were very various. 

Four only died from the direct effects of 
abdominallesions, and in one of them the 
manner of death was obscure. One was 
a case of peritonitis, occasioned by a deep 
burn on the abdomen. Two others died 
from sudden hemorrhage in ulcers of the 
duodenum. The period of death was ten 
and five days respectively. The fourth 
case was one of those obscure instances of 
sudden death which sometimes occur in 
these injuries. The patient had gone on 
satisfactorily for more than ten weeks, 



and was then seized with vomiting, which 
proved fatal on the same day. Nothing 
was found to account satisfactorily for the 
rapidity of the death ; but, as the duode- 
num was found extensively ulcerated, it 
is classed in this category. It is most 
probable that the vomiting was connected 
with this ulceration, and death might 
have been induced by some affection of 
the great sympathetic ganglia in the 
neighborhood. This is a point, however, 
on which it is not worth while to theorize 
here. We are only concerned to remem- 
ber that these sudden and obscure deaths 
are not very uncommon in burns, and 
have been noticed by many authors. 
Hence it is always prudent to be a little 
reserved in our prognosis. 

One case remains to be accounted for; 
in this the patient died of hemorrhage 
from the internal carotid artery. 

I'ossibly this may be more easily fol- 
lowed in a tabular form. Of 68 fatal 
cases of burn, examined after death, 



34 seemed to die from general 
causes, viz. : — 



34 from the effect of local le- 
sions, viz. : — 



f 9 of shock, 
j 17 of exhaustion. 
■{ 3 of erysipelas. 
| 3 of pyaemia. 
I 2 of tetanus. 

f 11 of cerebral complications. 

j 6 of laryngitis. 

\ 12 of thoracic complications. 

4 of abdominal lesions. 

1 of hemorrhage from the carotid artery. 



The above facts show how much more 
common, especially in adults, is death 
from shock and from exhaustion than from 
any internal inflammation, and how 
nugatory antiphlogistic measures and 
severe regimen must be, which are di- 
rected against apprehended inflamma- 
tion ; measures which are at all times of 
doubtful utility in checking such inflam- 
mation, while they cannot fail to aggra- 
vate the tendency to exhaustion, which 
is so much more to be apprehended, and 
so much more likely to prove mortal. 
The actively-fatal inflammations of the 
peritoneum, pleura, and lung are hardly 
ever met with, except in lesions of the 
parictes which inclose them. Adults 
hardly ever die of any other cerebral affec- 
tion after burns than delirium tremens. 

Pathology of the first period. — Of the 
cases* of bum that prove fatal, a great 
majority die in the first period of the dis- 
ease, that is, in the first two days after 
the injury ; often before there has beeu 
time for the occurrence of inflammation. 

Mr. Erich sen's table contains sixteen 
such cases, and my own, nineteen ; i. e., 
thirty-five, out of 125 cases in which post- 
mortem examination was performed, had 
died on the first or second day of the 



injury ; but as the great majority of those 
who are thus " burnt to death" are not 
examined, we may be sure that the true 
proportion is much greater than this. 
Thus, in the same period (sixteen years), 
during which the seventy-five cases above 
referred to occurred, 119 other fatal cases 
of burn were brought into St. George's 
Hospital, which, hy order of the coroner, 
were not examined after death ; of these 
seventy-nine died in the first period, 
twenty-six in the second,, and fourteen 
afterwards. The cause of death in the 
large majority of these cases is shock ; a 
somewhat vague term, which has been 
variously interpreted by different authors. 
Dupuytren imagined that death, iu the 
early period of burns, is produced fre- 
quently by excess of pain, 1 and thus ex- 
plained the occurrence of death by shock ; 
but this explanation can hardly be con- 
sidered as worth much, since it leaves us 
as much as ever in the dark as to the 
mode in which death is brought about. It 
seems more natural to attribute the fatal 
result to the disturbance of the internal cir- 
culation, produced by the sudden check 
to that through the superficial vessels. 

1 Op. cit., p. 518. 
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Congestion of the brain and mesencepha- 
lon, among other viscera, is thus pro- 
duced, which manifests itself in a suspen- 
sion of the functions of those great nerv- 
ous centres. 1 This view derives all the 
confirmation which anatomy can give it, 
from the fact, that some unnatural con- 
gestion of the brain is always, or almost 
always, found in examining the bodies of 
those who die at this period. Of Mr. 
Erichsen's sixteen cases, " the brain and 
its membranes were found congested, with 
more or less serous effusion into the ven- 
tricles, or arachnoid, in fifteen cases." 
The other was not examined. I have not 
myself found this appearance quite so 
uniformly, but the results of my table are 
sufficient to give a general support to Mr. 
Erichsen's views, as in those cases where 
the brain was examined (unfortunately 
only very few), I find only one in which 
it is asserted to have been healthy in re- 
spect of structure and vascularity. Con- 
gestion of the other viscera are also very 
common, or rather, internal congestion is 
probably always present, although it is 
not always possible to recognize this con- 
dition by post-mortem examination. 
Thus of Mr. Erichsen's sixteen cases, tho- 
racic congestion was noted in eight, and 
in six of my nineteen cases ; while the 
congestion had passed on to demonstrable 
inflammation in one of the former, and in 
three of the latter : or, in general lan- 
guage, there were traces of thoracic con- 
gestion in one-half of the cases examined. 
Those who have observed how frequently 
the tissues (and more especially the mu- 
cous membranes) lose after death all 
traces of the congestion, which we know 
from infallible signs to have existed dur- 
ing life, will not hesitate to admit from 
this evidence that there is a great tend- 
ency to congestion of the thoracic viscera 
in every case of severe burn. Of course 
this tendency becomes more formidable 
in proportion as the burn approaches 
nearer to the situation of those viscera. 
Congestion of the abdominal organs is less 
frequently met with, although by no 
means uncommon, since twelve out of 
Mr. Erichsen's cases displayed this condi- 
tion. Among my cases, however, it is 
noted in only three instances ; but in one 
of these it had advanced to such an ex- 
tent as to produce extravasation beneath 
the mucous membrane of the ccecum. 

Another extremely common seat of 
congestion is in the mucous membrane 
which lines the pharynx and larynx. 
This is, no doubt, at least in the great 
majority of cases, the result of the inha- 
lation of flame or heated air during the 
accident. Of the nineteen cases in my 
table which died during the first period, 



1 See Erichsen, loc. cit. 



only six wanted some appearance of con- 
gestion in this part. The congestion in 
the pharynx 1 very generally ceases ab- 
ruptly at the commencement of the oesoph- 
agus ; in some rare cases, however, it ex- 
tends into the stomach. It frequently 
gives rise to inflammation and effusion in 
the submucous tissue about the fauces ; 
but I do not find among my notes much 
reference to symptoms dependent upon 
this condition, except an occasional notice 
of dysphagia, and it is of subordinate im- 
portance. 

Not so, however, the same condition in 
the larynx, which often coexists with the 
congestion of the pharynx. This is very 
apt to produce oedema glottidis, spasm of 
the glottis, and all the fearful conse- 
quences which follow such spasm. Nine 
but of my seventy-five cases presented 
traces of inflammation of the larynx, 
which in three of them seemed to have 
been the sole cause of death. In the 
scalds of the glottis, to which children 
are so liable from inhaling hot water or 
steam from the spout of a kettle, this con- 
dition inevitably occurs, and is very fatal. 
If emetics and the moderate use of anti- 
mony with or without calomel do not 
very shortly improve the state of the 
breathing, laryngotomy is the only re- 
source ; one which too often proves un- 
availing. The reader will find this point 
more fully treated under the head of In- 
juries of the Neck. Besides these 
nine cases, three died of inflammation 
seated lower down in the trachea. 

So much for the post-mortem appear- 
ances in the first period. What indica- 
tions are to be drawn from them ? The 
existence in all the most important vis- 
cera of extreme congestion, which passes 
on very rapidly to inflammation, 1 may be, 
and has been, taken to be an indication 
for so-called "antiphlogistic" measures; 
and accordingly we hear of bleeding from 
the jugular vein to obviate cerebral in- 
flammation ; of leeches, to prevent ab- 
dominal complications ; of bleeding from 
the arm, to guard against pneumonia ; of 
mercury, tartar-emetic, and low diet. 
Now, without going so far as to assert 
that cases may not occur in which such 
measures may be useful in the period of 
inflammatory reaction, I believe that the 
theory which would recommend them in 
the first sta<xe of the injury is an errone- 
ous one. The congestion is due to the 
sudden revulsion of blood from the sur- 
face, by which the heart is oppressed, and 
the stagnation thus perpetuated. The 
congestion, in a word, is passive. To 
remedy this mechanically, by taking 

1 I have notes of several cases, in which 
effusion of lymph was found on the day after 
the accident. 
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blood out of the veins, is, I believe, impos- 
sible ; and, indeed, the state of prostration 
in which the patient is always found is 
such, that I never saw a ease in which 
any such proposal was made. Nor is any 
reduction in the mass of the blood desira- 
ble, since the patient will soon be in a 
condition in which he will require all his 
strength. Diffusible stimulants afford, I 
believe, the means most likely to succeed 
in arousing the powers of the circulation, 
and restoring the succession of those vital 
changes in the great nervous centres on 
which the patient's chance of surviving 
depends. The depression, coldness of the 
surface, and sinking, should be combated 
by warmth to the surface, generous diet, 
and small but frequently-repeated doses 
of alcoholic stimulants and ammonia. 
These must of course be given cautiously, 
since sthenic inflammation of the thoracic 
viscera may supervene ; but they may be 
pushed till the strength of the pulse rises 
to the standard of health ; and as it does 
this, its frequency will probably be found 
to diminish. Opium [particularly in com- 
bination with atropia] is of great service 
in the period of pain, terror, and depres- 
sion which follows severe burns in adults, 
and may be given liberally. In children, 
in whom the tendency to congestion of 
the brain is so marked, it should be used 
cautiously, if at all. 

Pathology of the second period. — The 
second period is more peculiarly that of 
inflammation, and is usually held to com- 
mence at the end of the second day, and 
to extend to the end of the second week. 
During this period, twenty-nine out of 
my sevent3 r -five cases died, and twenty- 
five out of Mr. Erichsen's fifty ; or fifty- 
four cases out of 125. The visceral affec- 
tions at this period are principally of the 
brain and lungs, and intestines, since the 
cases in which the larynx is injured usu- 
ally die earlier. Of Mr. Erichsen's twenty- 
five eases, the brain was affected in 
fourteen ; eleven being simple congestion, 1 
and three serous effusion. Of my own 
twenty-nine, the brain was left unexam- 
ined in the great majority ; and this, I 
conclude, was in consequence of the ab- 
sence of cerebral sj-mptoms. Three, how- 
ever, are noted, in which the occurrence 
of convulsions or obstinate vomiting drew 
attention to the brain. It was found con- 
gested in all, with effusion of fluid into 
the ventricles, or arachnoid ; but there 
was no evidence of true inflammation in 
any case. 

1 I may remark that, in the absence of 
notes of the symptoms during life, no great 
importance is to be attached to the mere rec- 
ord of "congestion" of the cerebral vessels 
after death. Hardly any post-mortem ap- 
pearance is so variously estimated. 



The lungs are more frequently affected. 
Thus, in Mr. Erichsen's table the lungs 
were congested in ten cases, and inflamed 
in five. Out of my own twenty-nine, in- 
flammation of the lungs or pleura had 
occurred in seven cases (in one, however, 
it was believed to have existed before the 
accident), and congestion is noted in five 
others. 

The lesions of the abdominal organs 
are of extreme interest, on account of the 
singularity of the appearances which 
they present, and the physiological specu- 
lations to which they give rise. They are 
entirely confined to inflammatory phe- 
nomena in the gastro-intestinal tube. 
None of the other abdominal viscera 
(liver, spleen, or kidneys) are, as far as I 
have observed or can discover in authors, 
ever affected as a consequence of burns 
except in pyaemia. 

[Examinations of the urine, made in a 
large number of cases of burns and scalds 
at the Pennsylvania Hospital, agree very 
remarkably in one feature, i. e., albumi- 
nuria. They showed, at least, unmis- 
takable congestion of the kidneys follow- 
ing reaction, and almost invariably when 
a temperature of 101|° or 102° F.. or over, 
was reached, albumen appeared in the 
urine. 

The amount varied according to the 
severity of the burn, and increased with 
the subsequent rise of temperature ; as 
the latter varied, so the amount of albu- 
men increased and diminished ; when the 
thermometer indicated 100° or less, the 
albumen disappeared entirely. In seve- 
ral cases epithelial and hyaline casts were 
found. In one case of fatal general burns 
in a pregnant woman, whose temperature 
on admission was 99°, the first urine 
which was drawn by catheter showed a 
light ring of albumen, due to the preg- 
nant condition ; within forty-eight hours, 
the temperature rose to i05°, and the 
urine was heavily loaded with albumen, 
and its specific gravity 1006. It is inte- 
resting to note here that the patient was 
soon after admission delivered of a dead 
infant, and the remarkable fact was noticed 
that the child was "apparently blistered 
and burned in extent and places almost 
exactly corresponding to the injuries of 
the mother.] 

The inflammation of the intestines 
rapidly passes on to ulceration of the 
mucous coat, and is so generally limited 
to the duodenum, that little attention has 
been paid to lesions of other portions of 
the intestines or of the stomach, although 
they do sometimes occur. The earliest 
period at which I find notes of ulceration 
of the duodenum is in one of Mr. Erich- 
sen's cases on the fourth day. In my 
own table, two cases are noticed on the 
fifth day, and one on the sixth. The 
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whole number of cases in which ulceration 
of the duodenum was discovered during 
the second period was, out of Mr. Erich- 
sen's twenty-five, six ; out of my twenty- 
nine, four ; to which two ought to be 
added, in which, though the duodenum 
was intact, extensive ulceration was found 
in other parts of the intestine. This gives 
twelve cases in the second period out of 
fifty-four. The duodenum in three other 
of my cases presented enlarged glands ; 
and in one of i these the enlargement 
affected also the glands throughout the 
whole intestinal tract. Congestion is also 
frequently found ; but its pathological 
importance appears slight at this period 
of the disease. The whole subject of 
abdominal lesions will be resumed further 
on, with the pathology of the third period. 
It will be sufficient for the present pur- 
pose to state that in the cases in which 
ulceration occurred it was unaccompanied 
by general inflammatory symptoms in any 
instance ; and that where it caused death, 
that result was occasioned by hemorrhage. 
On consideration of the symptoms which 
accompany these inflammations, it must 
be allowed that they [decidedly] contra- 
indicate the use of active depletion, and 
that the object of our treatment should 
be rather to support the patient's strength, 
and enable him to live through the local 
action which is probably inevitable. 
Care, of course, should be taken not to 
over-feed or over-stimulate a patient with 
inflammation of the lungs or bowels ; but, 
in these as in all other cases in which in- 
flammation follows injury, the general 
treatment should be guided by the general 
symptoms, and especially by the tongue, 
the pulse, and the state of the skin ; and 
if the pulse is weak, and the surface cold, 
stimulants should be prescribed with 
generous diet if the condition of the 
tongue allows of it, even though the pa- 
tient is known to be affected with thoracic 
or abdominal inflammation •, while in the 
opposite state of the system it may be 
proper to pursue the antiphlogistic regi- 
men. The surgeon must be guided in this, 
as in so many other matters, more by com- 
mon sense, and a competent knowledge of 
the principles of his art, than by rule and 
theory. In the practice of our metro- 
politan hospitals, we have frequent oppor- 
tunities of witnessing the success of the 
stimulating treatment, even in cases of 
acute visceral inflammation ; and such 
treatment has now become common in 
the hands of many of our best physicians ; 
while in a different air, and among people 
of a different constitution, the antiphlo- 
gistic plan may be indicated, and may 
prove successful. Experience and tact 
will decide the question in each case ; but 
there can be little danger in asserting that 
bleeding, low diet, mercury, and tartar- 
vol. I.— 27 



emetic, are not likefy to obviate ulceration 
in persons of weak constitution and irri- 
table circulation ; and that, as far at least 
as the abdominal, complications are con- 
cerned, they are more under the control 
of stimulants combined with opium. The 
thoracic inflammations are still more diffi- 
cult to deal with. I have notes of a case 
in which fatal pleurisy supervened directly 
after, and very probably in consequence 
of, free stimulation, which nevertheless 
was necessitated by the general condition 
of the patient ; while, on the other hand, 
my notes tell of several cases in which, 
notwithstanding the known presence of 
inflammation of the thoracic viscera, it 
was impossible to use depletion an account 
of the patient's debility. Local antiphlo- 
gistic measures, combined with general 
stimulants, offer the best prospect of suc- 
cess in these difficult, and generally un- 
satisfactory cases. I have seen instances 
in which some good seemed to result from 
the combination of moderate doses of 
tartar-emetic with the stimulating regi- 
men. 

Pathology of the third period. — If we 
pass now to the third period — that which 
is called the period .of suppuration or ex- 
haustion — we shall find that the causes of 
death are by no means limited to the ex- 
haustion either of profuse discharge or of 
protracted suffering, but that inflamma- 
tion enters largely into the category. As 
to the proportion of deaths which occur 
at this period, Mr. Erichsen's table and 
mine are somewhat at variance, his giv- 
ing only nine out of fifty, less than one- 
fifth, mine twenty-seven out of seventy- 
five, more than one-third. 

The lesions of the brain which are met 
with at this period are not very important, 
and are in fact, so to speak, accidental, 
being limited almost entirely to cases of 
infantile convulsions and pyaemia. I shall 
therefore dismiss them as requiring no 
special consideration. 

The chest is more frequently affected, 
and this affection is a very frequent cause 
of death. It occurs chiefly when the in- 
jury has affected the walls of the thorax. 
In "Mr. Erichsen's table, lesions of the 
lungs and pleura are noted in six cases 
out of nine. In four the appearances 
were distinctly inflammatory, and in the 
two others there .was congestion, with 
effusion into the pleural cavities. In my 
collection, out of twenty-seven cases, 
morbid appearances are noted in the 
lungs in ten ; and in eight of these the 
inflammation, if not the sole, was at any 
rate a principal, cause of death. The 
diagnosis of the presence of thoracic in- 
flammation is not always easy, since the 
burn is usually situated on the chest, and 
precludes the possibility of physical ex- 
amination ; but hacking cough, bloody 
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sputa, or pain in the chest, will direct at- 
tention to the lungs or pleura, and set 
the surgeon on his guard. The indica- 
tions for treatment, however, are perplex- 
ing in the extreme, since weakness is a 
more prominent feature than in the sec- 
ond period. Indeed, all means of treat- 
ment will usually fail, and the cases must 
he looked upon as almost hopeless. 

Lesions of the abdominal viscera are 
frequently met with during the third pe- 
riod of burns. Out of the twenty-seven 
cases in my table proving fatal during 
this period, there were six in which open 
ulcers were found in the duodenum, one 
in which a similar ulcer was found cica- 
trized, one in which the whole mucous 
membrane of the small intestines was 
found inflamed, but not ulcerated, and 
one in which the duodenal glands were 
found enlarged. Mr. Eriehsen, however, 
found no instances of ulceration of the 
intestines among the nine cases in his 
table. 

Intestinal ulceration is a sufficiently 
common phenomenon in every period of 
burns and scalds. Of the 125 miscellane- 
ous fatal cases from which this account 
has been compiled, sixteen jDresented ul- 
ceration in the duodenum, rive of which 
died during the first week (four days being 
the earliest period), five in the second 
week, and the other six after longer pe- 
riods, one as late as the seventy-fifth clay. 
The patients' ages varied as much as the 
period of death ; four were children of the 
aces of 5 or (3 ; two young adults 19 and 
27 years of age ; two in the middle period 
of life, 37 and 42 years old ; and two aged 
persons, 66 and 78 years of age. The sit- 
uation of the burn was very various. In 
two cases the extremities only had been 
burnt ; but in all the rest some part of 
the trunk (chest or abdomen) had suffered. 
The appearance is that of a perfectly in- 
dolent ulcer ; it is usually seated just be- 
low the pylorus ; often there are two or 
three close together ; the edges of the 
ulcers are not raised nor everted ; there 
is little or no evidence of vascular action 
or inflammatory effusion in their neigh- 
borhood ; when they are recently formed, 
they look simply as if a portion of the 
mucous membrane had been cut out. 
But when the ulcer has penetrated more 
deeply, so as to threaten perforation of 
the gut, lymph may often be found effused 
on its peritoneal surface ; a natural bar- 
rier, apparently, to the fatal progress of 
the disease. Sometimes the glands of the 
duodenum may be found enlarged ; but 
though this appearance is sufficiently 
common in all cases of burn, it does not 
appear that it is at all a constant accom- 
paniment of those in which ulceration 
exists. It has been assumed rather than 
proved, that the enlargement of the 



glands is the first step in the ulceration. 
It is quite possible that it may be so ; and 
the theory, which was first broached by 
Mr. Curling, 1 on the suggestion of Mr. 
Bowman, is that the strain thrown upon 
the intestinal glands, especially Briin- 
ner's, in separating the watery material 
out of the blood which accumulates in it 
from the suspension of cutaneous perspi- 
ration, is the cause of the diarrhoea and 
ulceration. This is the only rational ex- 
planation yet offered of the pathology of 
this lesion ; but it is purely conjectural. 

[In accounting for these results of burns 
and scalds we may remember digestion of 
the stomach or intestinal wall is believed 
to occur from any interference with the 
local circulation in them. Ziemssen as- 
cribes this pathological change to the ac- 
tion of the gastric juice, thinking that the 
primary lesion is a local arrest of circula- 
tion, and that the formation of the ulcer 
at this point is a secondary and necessary 
result of the action of the digestive juice. 
Hemorrhagic necrosis, according to Yir- 
chow, is the cause of these ulcerations. 
Ziemssen shows further that the circula- 
tion of the blood in the tissues of the in- 
testinal wall renders them constantly alka- 
line, and thus protects them in health from 
self-digestion. Beindfleisch also refers to 
hemorrhage as the cause of these ulcera- 
tions, saying that each hemorrhagic in- 
farction becomes a caput mortuum, its 
organic connection with the healthy mu- 
cous membrane is destroyed, and the 
actual separation is only a question of 
time ; the simple ulcer, therefore, takes 
its departure from a hemorrhagic infarc- 
tion. If the infarction has been dissolved 
and removed (digested) by the action of 
the gastric juice, there remains behind a 
correspondingly large loss of substance,the 
ulcus simplex is established. From this 
time out it may enlarge, it may attain the 
dreaded developmental climax of a per- 
forating ulcer ; upon the other hand, it 
may also become smaller and cicatrize.] 

If we inquire into the symptoms of ul- 
ceration of the duodenum, we shall find 
the results principally negative. In the 
large number of cases which are com- 
prised in these tables, and which have 
been observed by persons sufficientl3 r com- 
petent and careful, 2 I can find no evi- 
dence that the accession of this ulceration 
is announced by any unmistakable symp- 
toms. No pain appears to be complained 
of in the part, nor is it noticed that the 
region of the duodenum is tender to press- 
ure. Diarrhoea is not constantly present, 

1 Med.-Chir. Trans., vol. xxv. 

2 The notes in my cases were taken "by my- 
self for five years, and by the other Hospital 
Registrars for the time being. In Mr. Erich- 
sen's table the authorities are given. 
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nor when present is it by any means de- 
cisive of the point. Vomiting does in- 
deed frequently occur in the early stage 
of ulceration of the duodenum, but it is 
as often symptomatic of eerebral as of in- 
testinal or gastric irritation. We are 

Fie. 69. 



therefore left, to a great extent, in the 
dark as to the early symptoms of this af- 
fection ; and all that we are entitled to 
say upon the subjeet is, that the occur- 
rence of obstinate diarrhoea and vomiting 
should always direct our attention to the 

Fie. 70. 





Ulceration of the duodenum in a burn, causing death by hemorrhage from a large branch of the 
pancreatico-duodenal artery. 

Pig. 69. — Internal view. — a. The pylorus. 6. The ulcer on the duodenum close below the pylorus, e, d 
Bristles passed through the artery and vein, which are seen to open freely on the ulcer. 
Fig. 70. — The opposite view of the same preparation. — a. The pancreas. 6. The artery which was ulcerated. 



stomach and duodenum ; that careful pal- 
pation of this region may sometimes as- 
sist our diagnosis ; and that the presence 
of blood in the evacuations is strongly 
confirmatory of it. When the severe 
symptoms, which are occasionally noticed, 
come on, intense pain, copious hsemate- 
mesis or melsena, distension of the ab- 
domen, rapid sinking, we may be sure 
that the ulcer has proceeded to perforate 
either the peritoneal coat of the gut, or 
some considerable vessel (probably the 
pancreatico-duodenal artery), and that 
the case is beyond the reach of remedies. 
The accompanying figures are from a 
preparation in the Museum of St. George's 
Hospital (Series ix., No. 142), showing a 
large branch of the pancreatico-duodenal 
artery opened close to the parent trunk 
by an ulcer of this nature. 

The diagnosis, then, of intestinal ulcera- 
tion being so obscure, what is the progno- 
sis ? It was supposed, when this compli- 
cation was first pointed out, that it was- 
necessarily fatal ; but that this supposition 
is erroneous is proved by the records of 
cases in which such ulcers have been 
found cicatrized. Mr. Curling gives one 
such case ;' and my notes contain another. 
In the latter instance, the patient, a child 
set. 3|, died on the twenty-eighth day af- 
ter a severe burn on the chest, arms, and 
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thighs. The proximate cause of death 
seems to have been pneumonia, combined 
with exhaustion from suppuration and 
diarrhoea. A circular patch, about the 
size of a fourpenny piece, was found at 
the commencement of the duodenum, 
where the mucous membrane was defi- 
cient, and the exposed surface cicatrized. 
It is interesting, as showing the uncer- 
tainty of diarrhoea as a symptom in these 
cases, to notice that here it occurred for 
the first time on the twenty-third day, 
when the ulcer must have been nearly, if 
not altogether, healed. Prom the facts, 
then, that cicatrized ulcers are sometimes 
found in patients who have died of other 
complications ; that the lesion does not of 
itself produce any symptoms of dangerous 
disturbance of the health ; and tha t i t is fre- 
quently discovered in cases where it would 
never have been suspected, I am inclined 
to think that it may be present in many 
of the cases which recover, and that its im- 
portance in practice has been exaggerated. 
Other parts of the intestines are some- 
times, although rarely, affected. My 
table contains only one case in which the 
jejunum and ileum were ulcerated, the 
duodenum being intact. Peritonitis was 
not associated with it in any case. When 
the serous membrane is affected, it is al- 
ways, as far as I can see, the result of 
local irritation from burn of the abdomi- 
nal parietes, and affects the low purulent 
form, rather than the adhesive. 
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Thus it will be seen that all the inflam- 
matory phenomena connected with the 
lesions of the intestines belong to the 
class of low inflammations ; that they are 
not ushered in by any of the local or gen- 
eral symptoms which accompany acute 
disease, and that when they prove fatal, 
it is by the secondary consequences of the 
ulceration (perforation or hemorrhage), 
and not from any interference with the 
function of the gut, nor any impression 
on the general health. 

It may- seem absurd to talkabout the treat- 
ment of an aftbetion which, generally at 
least, eludesdiagnosis. Still, as thefrequent 
presence of ulceration in the intestine has 
been made a pretext for recommending 
a more active antiphlogistic regimen in 
burns, it isrightto point out that a more at- 
tentive consideration of the question would 
have shown that the indications are all the 
other way. If the insidious progress of 
a duodenal ulcer can be stopped by any 
remedies before it has opened the pancre- 
atico-duodenal artery or perforated the 
peritoneum, it must assuredly be by some 
means different to those which may be 
used successfully in preventing plastic ex- 
udation or restraining vascular action. 
It is hardly likely that reducing the pa- 
tient's already exhausted powers can have 
any other effect than to hasten the pro- 
gress of the ulceration, .and add fresh vic- 
tims to that "majority" which already 
owes so much to the "• nimia medieorum 
diligentia." In all stages, then, of the 
treatment of burns, great caution should 
be exercised in the use of antiphlogistics; 
and the only period in which they are ad- 
missible at all, unless in very exceptioual 
circumstances (such as some instances of 
scald of the glottis), is during the second 
period, in thoracic inflammation ; and 
even there, as has been said before, it will 
be generally found impossible to press the 
treatment. 

Local treatment. — The local treatment 
of burns is a subject on which many books 
have been written, and perhaps more nu- 
merous remedies recommended than in 
any other branch of surgery. The suc- 
cess which is said to have attended very 
different, and even opposite, modes of 
treatment shows that the authors must 
either be misrepresenting the facts or 
speaking about different matters. I pre- 
fer the latter explanation, more especially 
as I find that authors who have written 
to recommend certain methods have al- 
most invariably spoken of burns as if 
they were all alike, forgetful apparently 
that the essential question in the local 
treatment of a burn is its depth, or de- 
gree, and the consequent probability of 
sloughing, ulceration, or mere inflamma- 
tion resembling that of erysipelas. It is 



only by keeping this point steadily in 
view that we can hope to arrive -at any 
rational plan for the treatment of these 
injuries. 

1. First degree. In cases of burns of 
the first degree^ little local treatment is 
necessary, except to keep in contact with 
them any application which will relieve 
pain and exclude the air ; if, at the same 
time, it tends gradually to constrict the 
vessels of the skin, dilated by the sudden 
stimulus, so much the better. Cold ap- 
plications are usually more agreeable than 
warm, lotions than ointments. In hospi- 
tals, the usual application is Goulard- 
water on rags frequently irrigated ; cold 
water does very nearly as well ; but a 
host of remedies are in domestic use — 
scraped potatoes, ink, moist earth, etc., 
etc., all of which act on the same principle. 

If, however, the burnt surface is very 
extensive, and the patient is much de- 
pressed from fright or pain, it would be 
injudicious to chill the surface further by 
cold applications ; and then it will be 
better to wrap the part in cotton-wool, or 
powder it thickly with flour, or to use 
some of the stimulating substances which 
will be enumerated further on. The new 
epidermis is formed usually in two or 
three da} r s, after which no further appli- 
cation is required. The vessels of the 
skin, however, will remain dilated for 
some time, as they do after a blister. 

2. In the second degree, the principles 
and details of the treatment are very 
much the same as in the first, except that 
care must be taken to preserve the epi- 
dermis. It is often (especially in exten- 
sive scalds) raised from the skin in very 
large blebs filled with serum, which ad- 
here to the clothes, particularly when the 
latter are sodden in water,' and are then 
generally dragged off by the patient's 
friends in undressing him. This, how- 
ever*, ought alwa3's to be avoided when 
professional aid is early at hand ; the 
clothes should be very carefully cut off, 
the bullse opened b} r a small puncture, and 
the epidermis smoothed down gently upon 
the skin. It will, if carefully managed, 
generally remain there till the papillse are 
protected by a fresh formation. When 
the burnt surface has been deprived of its 
epidermjs, the papilla; usually furnish an 
abundant secretion of pus, and are dis- 
tressingly irritable and sensitive. Some- 
times the papillary tissue may slough 
from the resulting inflammation, even in 
cases where it is in no degree disinte- 
grated by the injury. In other respects 
the treatment is the same as in burns of 
the first degree ; the best plan, perhaps, 
being to apply some mild salve (such as 
calamine cerate) over the burnt surface, 
and then to wrap the part thickly in cot- 
ton-wool. 
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3. Burns of the third degree are much 
more serious than the two former varieties 
of the injury, since here a portion of the 
papillary tissue has been destroyed, and 
must slough ; and its reproduction, if the 
extent involved be great, is usually a very 
tedious process, while during its progress 
the patient is of course liable to the vari- 
ous complications which may affect any 
open wound (erysipelas, phagedena, etc.), 
as well as suffering from the weakness in- 
duced by protracted discharge. The best 
way of treating burns of this depth, is to 
dress the sloughing parts with some stim- 
ulant application, in order to hasten the 
separation of the slough. The best with 
which I am acquainted is the ung. elemi 
co. of the St. George's Hospital Pharma- 
copoeia. 1 Or turpentine maybe used in 
liniment, or mixed with an equal quan- 
tity of this ointment. Turpentine is a 
very valuable application in burns where 
the surface is sloughy, but is unnecessary 
and painful in those where it is raw and 
tender. Carron-oil (a mixture of equal 
parts of linseed-oil and lime-water) is a 
deservedly popular remedy [this prepa- 
ration, which is commonly used in the 
Pennsylvania Hospital, seems to fulfil 
every indication as a primary dressing, 
and is very soothing ; strips of patent lint, 
old soft towels, or canton flannel, after 
being thoroughly soaked in the mixture, 
are carefully and accurately applied ; the 
whole is then covered with sheets of 
waxed paper, which not only insures 
greater cleanliness, but prevents evapo- 
ration]; and hosts of other stimulating 
substances are recommended. I have 
lately used in several cases, and I think 
with very good effect, the mixture of car- 
bolic acid and linseed-oil, so highly recom- 
mended b}r Mr. Lister in the treatment 
of various injuries. Professor Pirrie also 
speaks highly of its use in burns. 2 The 
oil should be in the proportion of six to 
eight times the quantity of the acid. It 
seems to allay pain and obviate fetor better 
than any other application. The neigh- 
boring part, where the burn is less deep, 
may be dressed with some mild ointment ; 
and the whole enveloped, until reaction is 
thoroughly established, in a thick layer 
of cotton-wool, loosely supported by a 
bandage. The dressings of a burn should 
never be changed more often than is ab- 
solutely requisite for cleanliness. As the 

' R . Unguent, elemi fbj . ; unguent, samlmci 
5ij- ; copaibae 3iij- Unguentis simul lique- 
f'actis et ab igne remotis, paullo antequam re- 
frixerint, copaibam adjice. 

The unguentum sambuci is another hospital 
preparation made of the leaves, in the pro- 
portion of 2 lbs. to 2£ lbs. of fat boiled down 
with water and strained. 

2 Lancet, Nov. 9, 1867. 



slough loosens at the edges, its loose part 
should be cut away at each dressing ; but 
it must not be forcibly detached. When 
it has separated, the exposed surface is 
left raAv and suppurating ; generally in- 
dented by small pits, from the unequal 
depth of the slough. The object now is 
to procure cicatrization as speedily as 
possible, since, if the inflammation pro- 
ceeds unchecked, a crop of prominent, 
flabby, or fungous granulations will spring 
up, which are with difficulty brought to 
heal ; or ulceration may proceed at the 
edges, and widen the sore. I believe the 
best plan will be to apply moderately 
firm pressure, as soon as it can be borne, 
by careful strapping. If the diachylon 
plaster be found too irritating, soap-strap- 
ping may be used, or the plan recom- 
mended by Mr. Chapman for ulcers of the 
leg (water-strapping). I believe, how- 
ever, that adhesive plaster is the prefera- 
ble material, and its use affords by far the 
most efficient and comfortable plan of 
treating large granulating burns. The 
strapping is not extremely painful at the 
time of application, does not require fre- 
quent removal, and does not necessitate 
confinement to bed. If this method be 
contraindicated, the sore must be treated 
on the general principles laid down in the 
essay on Ulcers ; but it will be found 
almost inevitable to recur to pressure in 
some form, when the granulations have 
sprouted up and present an extensive sup- 
purating surface, which shows no tend- 
ency to heal. Such cases go on for months, 
under every kind of treatment, even when 
the granulations look healthy. Some- 
times the sore, after being healed for a 
shorter or longer period, will break out 
again from time to time ; occasionally it 
remains incurable. In recent cases, re- 
pressing the granulations by pencilling 
either the edges, or, if necessary, the 
whole surface, with stick-caustic, and ap- 
plying firm pressure with strapping, is the 
most efficient method of treatment". Some- 
times it will be advisable to fix on to the 
granulated surface below the strapping a 
piece of thin sheet-lead, or of oiled silk, 
cut so as to fit the wound exactly ; and it 
is frequently found beneficial, especially 
when the discharge is profuse, to dust the 
surface with some astringent, in fine pow- 
der, as starch, alum, calamine, etc. 

[Cases of extensive ulceration formerly 
considered incurable, are now amenable 
to treatment by the aid of epidermic or 
skin grafting. This method, originally 
recommended by Revci-din, of Geneva, 
in 18(39, answers admirably where there 
has been much loss of integument, and if 
persistently followed up, frequently pre- 
vents serious deformity. The ulcer should 
be brought into as healthy a state as pos- 
sible before grafting. Transplantation of 
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skin as suggested by Wolfe, in 1876, has 
been successfully practised ; especially 
good results have been observed when the 
operation has been performed for deformi- 
ties about the ej-e-lids, the result of burns ; 
the portion of transplanted integument 
is usually selected from the chest, arm, 
or fore-arm, and as far as practicable it 
should be free from subcutaneous adipose 
tissue.] 

It is the opinion of some surgeons' that 
in burns which suppurate extensively, 
death is often due to the mephitic influ- 
ence of the foul air which is so exten- 
sively generated in such injuries. In 
these cases, no better application can be 
used than Condy's ozonized liquid [solu- 
tion of potassium permanganate], diluted 
in the proportion of from half a drachm 
to a drachm in a pint of water. This ex- 
cellent disinfectant is now in very exten- 
sive use in all cases of foul discharge or fetid 
exhalation. It has also appeared to me to 
exercise a favorable influence on the pro- 
gress of the indolent ulcerating surfaces of 
burns, apart from its disinfectant action ; 
and thus I employ it frequently as a topical 
application to burnt surfaces in children. 

4. The above observations will also ap- 
ply to the treatment of burns of the 
fourth degree ; but here a most important 
additional element enters into considera- 
tion, that of the contraction which will 
accompany and follow cicatrization. 
Those who have had even slight practical 
experience of these cases, need not be re- 
minded of the frightful deformities thus 
induced : the head drawn down upon the 
shoulder, the jaw everted and fixed upon 
the breast, the lips turned out, clear artic- 
ulation impossible, the dripping and dis- 
torted mouth, the rigid twisted limbs, 
and all the ghastly and hopeless mutila- 
tions which so often follow burns in the 
neglected children of the poor. When- 
ever, therefore, there is the slightest 
probability that the whole thickness of 
the skin has been involved in any part of 
a burn, cicatrization ought to be watched 
with the greatest care, especially if it be 
in a part where the integuments are 
loose, and where important organs would 
be interfered with by contraction, in or- 
der to obviate this result as far as possi- 
ble, by the use of appropriate extending 
apparatus. This apparatus should be 
very carefully fitted, and maintained night 
and day in position till the burn has 
healed ; and for some time afterwards, as 
the tendency to contract does not vanish 
with the healing of the wound. As long 
as any risk of contraction seems to be 
present, the scar should be kept stretched, 
and its extensibility be promoted by keep- 

1 See a Clinical Lecture, by Mr. Mitchell 
Henry, in Lancet, Dec. 19, 1851, p. 580. 



ing it constantly saturated with oil. The 
ingenuity both of the surgeon and in- 
strument-maker is called for in these 
cases, and much success is often obtained 
both in obviating and curing deformities. 
But many disappointing and hopeless 
cases will be met with, in which the use 
of extension cannot be tolerated on ac- 
count of the pain and irritation it causes, 
or in which the patient's strength is so 
exhausted that he cannot bear the extra 
call upon it, which is of course necessi- 
tated by keeping the wound largely open ; 
or in which the points where counter-ex- 
tension should be made are themselves 
involved in the injury. In these we 
must allow contraction to occur, and only 
think for the moment of producing as 
speedy union as possible ; or if a limb be 
the seat of the injury, and the resulting 
contraction will leave it useless, the first 
favorable moment for amputation must be 
chosen. The treatment of contracted 
cicatrices will be found described else- 
where (Plastic Suijgeky). 

Little need beadded as to the treatment 
of burns of the fifth and sixth degree. 
The former, if of any considerable extent- 
and seated on the trunk of the body, are 
almost necessarily fatal. When the limbs 
are the seat of injury, and the part in- 
volved is large, or when the fingers are 
burnt, and the consequent sloughing will 
destroy the action of the tendons and 
render the finger useless, it is better to 
amputate at once. Burns of the sixth 
degree, if the patient survive so as to be- 
come the subject of treatment, must be 
seated on the extremities. Practically 
they are hardly ever seen, except where 
the thickness of the soft parts is trifling, 
as on the fingers, dorsum of the hand, or 
foot, etc. Most of them require primary 
amputation; the necessity depending on 
the extent of the burn, and the conditions 
which will follow the separation of the 
sloughs. 

It'is hardly necessary to say anything 
about the indications for secondary ampu- 
tation in burns on account of incurable 
ulceration, or contraction of the limbs, as 
these are questions rather of common 
sense than of precedent or theory ; and 
where large joints are opened by the sep- 
aration of the slough, the case does not 
differ materially from any other of gan- 
grene with similar complication. 

Accidents fkom Lightning. -, 

Accidents from lightning are very rare 
in this country, 1 and it has never fallen 

1 M. Bondin calculates the number of 
deaths in England at twenty-two per annum ; 
and the total of accidents at about double 
this number. 



ACCIDENTS FROM LIGHTNING. 



423 



to my lot to witness immediately on their 
occurrence any which called for serious 
surgical treatment ; nor does it seem to 
have occurred to those of our countrymen, 
whose experience of this form of injury 
in tropical climates may have been 
greater than ours, to give the*profession 
any systematic account of the matter. I 
must therefore apologize for the neces- 
sarily secondhand character of what fol- 
lows on this head. Sir Benjamin Brodie, 
in his Lectures illustrative of various 
Subjects in Pathology and Surgery, has 
treated the subject with his usual clear- 
ness and felicity ; but only so far as to 
show the manner in which death is pro- 
duced by a stroke of lightning, and the 
meaus to be used in order, if possible, to 
save life. The most complete account 
which I have been able to find of the mi- 
nor, but still very serious, symptoms 
which sometimes follow these injuries, is 
contained in Boudin, Geographie Medi- 
cale, Paris, 1857, vol. i., p. 499 et seq. 
An abstract of M. Bondin's researches 
may be found in Althaus, Medical Elec- 
tricity, London, 1S59, Appendix. From 
these sources and from a number of cases 
recorded in old volumes of the Philosophi- 
cal Transactions, the following account 
has been chiefly compiled. 

A person struck by lightning is usually 
more or less completely deprived of con- 
sciousness at the time. This is a conse- 
quence sometimes of the shock given to 
the brain, and is accompanied by more or 
less paralysis of motion and of sensation, 
common or special. Sometimes, and per- 
haps more usually, it is the effect merely 
of fright, and is then only transient. 
The insensibility sometimes lasts for a 
considerable time ; as in a case recorded 
by M. Boudin, in which a gentleman hav- 
ing been struck by lightning remained for 
an hour and a quarter without (as the by- 
standers affirmed) any sign of life, and 
then recovered on being exposed to a pelt- 
ing shower of hail. The paralysis by 
which it is usually accompanied may last 
for an indefinite period. In the above 
case the patient did not entirely recover 
for more than four months ; and in one 
recorded in the sixty-third volume of the 
Philosophical Transactions, weakness and 
numbness were still felt three months af- 
ter the stroke. This paralysis is more com- 
mon in the lower limbs than in the upper. 
Other affections caused by lightning are : 
burns, more or less extensive ; eruptions 
of erythema or of urticaria, which are 
said by one author to have reappeared af- 
terwards with each succeeding thunder- 
storm ; loss of hair over parts or the 
whole of the body ; wounds ; hemorrhage 
from the mouth, nose, or ears ; loss of 
sight, smell, speech, hearing, and taste, 
or, in rare cases, exaltation of these spe- 



cial senses ; cataract ; imbecility ; abor- 
tion. Another curious effect of lightning, 
which is asserted by many independent 
authorities, though it is variously inter- 
preted, is that it sometimes leaves arbor- 
escent marks on the body, even ou parts 
covered by clothes, which have often 
been described as a kind of photograph 
of neighboring trees or other objects. 

Many of the recorded cases of injury 
by lightning are very curious aud inter- 
esting ; but, as the foregoing list will 
show, the symptoms are too miscellane- 
ous, and their method of production too 
obscure, to be brought under general 
rules ; and it would lead us too far from 
ordinary practice to attempt to dwell mi- 
nutely upon them. It may suffice to say 
that persons not killed on the spot usually 
[eventually] recover, though a few cases 
are on record in which they have died of 
exhaustion ; and that recovery is appar- 
ently hastened by the administration of 
tonics, especially quinine, and gentle ac- 
tion on the skin by means of baths. In 
the case of protracted convalescence al- 
ready referred to, the patient on coming 
to himself found that he had completely 
lost the sense of sight, and that he could 
hardly feel any of his limbs, and could 
not move them. He was also severely 
burnt on various parts of the body. In 
this case, as the power of motion and the 
sense of sight returned, the patient was 
tormented with pains in the limbs and 
head. These were relieved by galvanism, 
which was thought also to have hastened 
the healing of the sores left by the burns. 
The loss of hair, which is sometimes pro- 
duced by the action of lightning, is a phe- 
nomenon more commonly noticed in the 
lower animals, who, it may be remarked, 
are much more exposed to damage in 
thunder-storms than human beings, even 
under the same circumstances. Sir B. 
Brodie has referred to a curious story, in 
the Philosophical Transactions, of two 
bullocks, pied white and red, who were 
struck in different storms. In both cases 
the white hairs were consumed and the 
red escaped. The following anecdote, 
however, related by M. Boudin, shows 
that in men also loss of hair is sometimes 
produced by flashes of lightning. The 
frigate Golymin was struck by lightning 
on the night of February 21, 1812, and 
the captain, M. Rihouet, received several 
wounds on the head. "The next day," 
says that officer, " when I went to shave 
myself, I found that the beard, instead 
of being cut, was torn out bj r the action 
of the razor ; and since that day it has 
totally disappeared. The hair of the 
scalp, eyelashes, eyebrows, and surface of 
the body fell off successively. Since then 
I have remained entirely hairless. During 
the year 1813, the nails of my fingers 
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scaled away. Those of the toes experi- 
enced no visible change.'" 

The burns caused by lightning are some- 
times deep and very obstinate in heal- 
ing f sometimes, on the contrary, they 
amount merely to vesication, or even only 
to discoloration. They will be treated on 
ordinary principles, unless indeed the au- 
thority of the case above alluded to should 
induce the surgeon to make trial of the 
effects of electricity, which is said some- 
times to produce the healing of ulcers due 
to other causes, which have resisted the 
ordinary modes of treatment. 

Mutilations of the body are only rarely 
met with. Out of a large number of fatal 
cases, M. Boudin has only found six in 
which mutilation is noticed to have oc- 
curred ; and it is a singular circumstance 
that in four of these the tongue was the 
part affected. Wounds and fractures, es- 
pecially of the skull, are sometimes, but 
rarely, noticed. 

The post-mortem appearances in cases 
of deatli by lightning vary extremely. 
The body sometimes retains the attitude 
in which it was when struck. Thus a case 
is related in which a mau was killed on 
horseback, and the horse proceeded some 
distance with the dead rider still in the 
saddle. At other times the body is thrown 
to a considerable distance. The clothes 
are often burnt or torn, even when the sur- 
face of the body is not injured. In re- 
spect of muscular rigidity, opinions, and 
probably facts, vary also. John Hunter 
taught that " animals killed by lightning, 
and also by electricity, have not their 
muscles contracted ;" 3 but this is certainly 
inconsistent with common experience, al- 
though it may be the fact in exceptional 
instances. Thus in Dr. Kichardson's 
work on the Coagulation of the Blood 4 
may be found the account of an experi- 
ment performed on a large dog, which 
was killed by a powerful electric current. 
In half an hour rigor mortis commenced, 
and increased to such an extent that " in 
five hours the dog appeared as if frozen 



1 (Euvres de F. Arago, Paris, 1854, torn. L, 
p. 377. 

2 Cases are reported in which the entire 
bodies of men and animals have been reduced 
to ashes ; but such events (if indeed they be 
not mere exaggerations) must be very rare. 

3 Works, by Palmer, vol. iii., p. 114. 

4 Astley-Cooper Prize-Essay, p, 96, 



hard, 1 or carved out of wood, being quite 
stiff and inflexible." The same author 
(p. 138) makes death by electricity the 
only exception to the rule that in cases of 
immediately sudden death the blood co- 
agulates " with moderate firmness and in 
the ordinary mode." To the same effect 
is a case reported in the Philosophical 
Transactions, vol. lxiii., p. 177, where a 
man was struck dead while in bed. A 
doctor was sent for, who, at the request 
of the patient's wife, opened a vein in 
the arm. The blood was so fluid 
that it continued to ooze out till the man 
was put in his coffin. M. Boudin, how- 
ever, says that the blood is sometimes 
found coagulated ; and SirC. Scudamore's 
experiments prove the same fact in ani- 
mals killed by electricity. 2 The heart is 
usually, as it seems, flaccid and empty. 
The condition of the lungs seems very un- 
certain. Putrefaction may be sometimes 
hastened, but is more often retarded. 

Death is caused in immediately fatal 
cases by the shock to the brain and nerv- 
ous system, and perhaps in some rare in- 
stances by asphyxia ; and it appears im- 
possible to express the indications for sur- 
gical treatment in these cases more clearly 
and succinctly than they are thus given 
by Sir B. Brodie : " Expose the body to a 
moderate warmth, so as to prevent the 
loss of animal heat, to which it is always 
liable when the functions of the brain are 
suspended or impaired, and inflate the 
lungs, so as to imitate natural respiration 
as nearly as possible." 3 It maybe added 
that these attempts to restore animation 
should not be too soon given up, since 
stories are on record (one of Avhich has 
been quoted above) of the return of ani- 
mation after its apparently complete sus- 
pension during more than an hour. Cold 
affusion, stimulating enemata, and stimu- 
lants administered by the mouth [inha- 
lation of nitrite of amyl V] will be ap- 
propriate adjuvants to this treatment, es- 
pecially in the less severe cases. The 
prognosis is generally favorable, as far as 
the recovery of life goes, in cases not in- 
stantly fatal ; and even when some of the 
special senses are temporarily abolished, 
their restoration is not hopeless. 

' This may account for the fact that persons 
killed by lightning have sometimes been de- 
scribed as presenting all the appearances of 
having been frozen. 

2 Taylor's Med. Juris., art. "Lightning." 

» Op, cit., p, 104. 
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ANIMAL POISONS. 

By Alfred Poland, Esq. 
Revised by Samuel Ashhurst, M.D. 



Under the category of poisoned wounds 
is comprised a series of important lesions, 
which attack the human species through 
the medium of some peculiar and specific 
poison, emanating from a body with which 
the individual has been placed in contact ; 
a poison acting on the blood, contami- 
nating the constitution, and developing 
distinct and special symptoms. 

This may be derived from the mineral, 
vegetable, or animal kingdom ; but it is 
to the latter class only that we shall now 
direct attention ; and in so doing we shall 
necessarily have to exclude some of the 
contagious and infectious animal poisons, 
such as syphilis. 

The animal poisons, affecting man 
through the medium of a wound, may be 
derived from the following sources : 1. 
From the dissection of recently dead 
bodies ; 2. From the sting or bite of 
healthy animals — such as insects, ser- 
pents, etc.; and 3. From the bite of, or 
inoculation by, diseased animals — such as 
from the dog, causing hydrophobia, or 
from the horse, glanders. 

1. Poisoned wounds derived from the dis- 
section of recently dead bodies. 

Wounds from dissection are not ordi- 
narily attended with any peculiar and 
specific disease ; they are commonly fol- 
lowed by those affections which are gene- 
rally met with in incised and punctured 
wounds inflicted by clean and innocuous 
instruments. Thus, any form of wound 
under certain conditions and circumstan- 
ces may be attended with absorbent in- 
flammation, attacking the deep as well 
as the superficial glands ; inflammation 
of the subcutaneous tissues of every pos- 
sible variety ; inflammation of the thecse 
and tendinous structures ; or their second- 
ary effects, such as suppuration, hectic 
fever, pyremia, gangrene, etc. All these 
accidents and affections need no comment 
in this place. 

There has been described under the 
term "anatomical tubercle,*' or verruca 
necrogenica, 1 a condition of the hands and 



fingers due to the constant eontaet with 
the morbid fluids of dead bodies. It con- 
sists in a chronic thickening of the skin, 
and may be followed hj a peculiar form 
of furunculus. It either begins as an active 

Fig. 71. 




1 Wilks, Guy's Hosp. Rep., Series III., vol. 
viii., p. 263. 



Anatomical tubercle. Model Guy's Hus. 193 5 °. 

pustule arising from absorption by the 
skin, or takes its origin in a wound : the 
morbid change is a slow one — a warty 
thickening of the epithelium, which in 
course of time becomes of a dark color 
and fissured, until a kind of ichth3 r otic 
condition is pi'oduced. Some affirm that 
they have met with these tubercles in per- 
sons who have not been exposed to this 
agency. 

This affection will usually disappear 
under the repeated use of the acid nitrate 
of mercury, or strong nitric acid, to the 
affected skin. 

But in rare and isolated instances, dis- 
secting-wounds are attended with serious 
symptoms, often leading to fatal results. 
Two forms have been recognized, themild 
and the acute; these, however, only indi- 
cate, that in the one instance the poison 
is of a mild character, and the constitu- 
tion sufficiently strong to counteract and 
withstand its effects ; while in the other, 
the dose of the poison is intense, and, 
being developed iu an over-susceptible in- 
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dividual, of generally feeble power, is fol- 
lowed b} r a speedily fatal termination 

The symptoms in the mild form par- 
take more or less of the ordinary charac- 
ters of non-specific inflammation, and often 
present scarcely any noticeable character- 
istic signs : thus, the local appearances 
consist in the puncture assuming a defined 
red aspect, which soon becomes pustular; 
this bursts, and ends in an unhealthy 
suppuration ; there is surrounding ery- 
thema, of an erratic form, and inflamma- 
tion and pain extending along the forearm 
and arm to the axilla, ending in the en- 
largement and suppuration of the glands. 
The constitutional effects consist in febrile 
disturbance, loss of appetite, diarrhtea, 
fetid eructations and breathing, etc. The 
prognosis and termination are favorable ; 
and the treatment required is to be based 
upon general principles. 

The symptoms of the acute or severe 
forms are those of a truly specific disease ; 
the local signs commence by the appear- 
ance of a small circular or oval vesicle 
over the seat of puncture, which soon be- 
comes turbid, milky, and pustular, and 
not nnfrcquently has a defined margin 
resembling somewhat that of smallpox ; 
this is generally unattended with pain ; 
but the patient often complains of intense 
pain in the shoulder and about the axilla, 
which shoots down the chest. The glands 
in the axilla are early affected, and seem 
to act as barriers to the further progress 
of the poison ; they become enlarged, and 
the surrounding cellular tissue is impli- 
cated, with serous effusion ; there is ery- 
thema and puffy swelling. These extend 
to the subscapular and pectoral regions, 
spreading down the side of the chest, 
yielding to pressure, and imparting a 
peculiar spongy feel. There is, besides, 
an oedematous and doughy condition of 
the arm and forearm, owing to serous 
exudation into the cellular tissue, and 
seldom, if ever, passiug into suppuration. 

The local symptoms are well exemplified in 
the case of Professor Dease (Dublin Hosp. 
Rep., vol. hi.). "His demonstration took 
place on a recent subject, and he awoke early 
the ensuing morning with severe rigors, sick- 
ness, and acute pain in the left shoulder. 
On the next day a fulness was observed above 
the clavicle, along the left side of the neck, 
which could not bear the slightest pressure. 
On the day succeeding a colorless swelling 
was noticed about the axilla, which first sug- 
gested the real nature of the complaint ; and 
on examining the hand, there was found by 
Dr. Colles the mark of a slight scratch with 
a superincumbent vesicle. He appeared to 
improve a little for a day or two, though full, 
florid, and crimson erythema occupied the 
side in the region of the pectoral muscle, ex- 
tending downwards. On the morning of the 
sixth day he showed symptoms of delirium ; 



and a vesicle appeared on his forearm, which 
remained stationary to the last. By the next 
day the erythematous swelling had extended 
over the entire side of the body, from a little 
below the axilla to the hip ; and the swollen 
part became studded pretty thickly with in- 
durated papulae ; the delirium was more con- 
firmed. On the eighth day the inflammation 
completely involved the axilla, and on its 
posterior edge an abscess seemed to have 
formed, though there was no fluctuation. At 
this period the opposite or right arm exhibited 
an intumescence on its anterior part, occupy- 
ing about a hand's-breadth of the flexor mus- 
cles, which was punctured on the same even- 
ing and discharged about a teaspoonful of 
serous fluid, but without relief; and within 
an hour or two afterwards, being the eighth 
day from the accession of the disease, he ex- 
pired." 

The constitutional symptoms are at 
first those of strong excitement ; but these 
are soon followed by those of extreme 
depression of spirits, and much suffering. 
Eigors, headache, prostration of strength, 
vomiting, etc., supervene ; and, lastly, 
all the symptoms of low typhoid fever 
rapidly set in. 

In the case of Dr. Pett, quoted by Travers 
(On Constitutional Irritation), the symptoms 
on the third day were "a haggard and de- 
pressed countenance ; violent shiverings, fol- 
lowed by some degree of heat ; extreme altera- 
tion iu appearance ; countenance suffused 
with redness ; the eyes hollow and ferrety ; 
some difficulty of breathing, which was sud- 
den, irregular, and amounting almost to sigh- 
ing ; excessive torpor, and the whole aspect 
resembling one who had taken an overdose of 
opium ; on the following day there was ex- 
treme exhaustion and feebleness, aud death 
ensued on the fifth day." 

There ar.e several deviations from the 
foregoing description : thus, in some 
cases, the poison may enter the system 
without involving the absorbent glands ; 
in others, death may ensue from precur- 
sory fever, before the appearance of any 
severe local disease, as in the ease of Mr. 
Ellcock. 1 Again, the symptoms may be 
attended with diffused suppuration and 
pysemia :, in some gangrene or sloughing 
of the integuments and cellular tissue may 
ensue. These circumstances depend for 
the most part on the acuteness and strength 
of the local action, and the previous hab- 
its and condition of the patient. 

The diseases with which this affection 
is liable to be confounded are acute rheu- 
matism and absorbent inflammation ; but 
the history of the case, the peculiar pus- 
tular eruption, the blush and effusion 
over the pectoral region which are so fre- 
quently present, the low typhoid fever, 

1 Travers, On Constitutional Irritation. 
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and rapidly fatal termination, will assist 
us in recognizing the disorder. 

The prognosis is generally unfavorable ; 
and it is affirmed" by Travers that one 
only in seven recovers. When death does 
not take place immediately, large sloughs 
and purulent depots render the recovery 
tedious and protracted, taxing the pa- 
tient's constitution to its utmost. 

The morbid appearances include the 
different grades of diffuse cellular inflam- 
mation, and the morbid effects of poi- 
soned blood. 

Respecting the pathology various opin- 
ions have been expressed. Some attribute 
the disease to an irritation and inflamma- 
tion of the simple kind, affecting a constitu- 
tion and idiosyncrasy of peculiar excite- 
ment ; others, to the absorption and irri- 
tation of a putrescent fluid, as suggested 
by Majendie : but this explanation will 
hardly account for the frequency of the 
disease after contact with recent bodies 
before putrefaction has set in. Again, 
others consider the cause of the disease to 
be a specific virus, acting primarily on 
the blood and rapidly involving the nerv- 
ous system, its effects mainly depending 
upon the quality of the poison and the 
susceptibility of the individual. The ar- 
guments brought forward in favor of this 
view are the following : the plurality of 
persons affected at the same time, from 
the same body, and with the same symp- 
toms;' its frequency after dissecting re- 
cent subjects, and more especially subjects 
who have died of acute diseases, such as 
puerperal fever, peritonitis, etc.; its occa- 
sional occurrence without any local affec- 
tion whatever; and, lastly, although rarely, 
its existence without wound or abrasion. 

Billroth says : u Is it a septic poison or 
purulent infection ? It is not true that 
it is entirely due to the absorption of fluid 
from a dead body." He attributes it 
chiefly to a form of pyaemia or purulent 
infection of the blood — a pus poison ; 
which may be followed by true erysipe- 
las, lymphangeitis, lymphadenitis, and a 
form of phlegmon, but very seldom by 
furunculi or phlebitis. lie also relates 
cases of this disease derived from dead 
or necrosed tissues of the living body, 
and states that the worst case he ever 
saw occurred to the Professor of Surgery, 
who met with a scratch in attempting to 
extract a sequestrum which was saturated 
with fetid pus — lymphangeitis followed 
and then suppuration of the axillary 
glands, succeeded by pleurisy ; and recov- 
ery only ensued after a very severe and 
dangerous illness. 

Treatment. — There are two modes ad- 

1 See the case of Dr. Cumming, quoted by 
Dr. Duncan in the Med.-Chii. Trans., Edinb., 
vol. i. 



vocated according to the views taken of 
the pathology : the one consisting in con- 
stitutional antiphlogistic treatment, with- 
out much reference to local measures ; 
the other in the use of local measures, 
and keeping up the powers of the patient, 
without resorting to the depressing influ- 
ences of local and general depletion with 
calomel and antimony. The latter method 
is the one now universally preferred. The 
local applications, if used at all, must be 
employed immediately, decisively, and 
effectually. Should a person be in bad 
health at the time of receiving a prick or 
wound during dissection, no matter what 
condition the subject be in, it behoves 
him to pay immediate attention to the in- 
jury, and anticipate any further conse- 
quences ; but should the wound be re- 
ceived whilst engaged on a recent subject- 
and one which had died from acute dis, 
ease, much more caution and attention is 
required, even if he be in the best of 
health. The part should be well cleansed, 
and a temporary ligature applied imme- 
diately above the wound ; then the bleed- 
ing, if any, should be encouraged to flow 
freely: where there is no bleeding, suc- 
tion must be employed. After such, pre- 
liminaries, caustics are to be applied 
freely to the punctured wound, which 
may be enlarged if necessary ; the nitric 
and sulphuric acids, nitrate of silver and 
chloride of zinc, are generally recom- 
mended. Directly there is any irritation 
or inflammation in the site of the wound, 
a free incision must at once be made, 
and bleeding encouraged ; and should 
there be a tendency to erythematous ex- 
tension, a circular line may be made 
around the part with the nitrate of silver, 
so as to prevent any further spreading. 
When the disease has fully set in, warm 
fomentations, and incisions where re- 
quired, must be had recourse to. 

[The immediate and continuous appli- 
cation of a poultice or warm-water dress- 
ing, by promoting the escape of blood 
and other fluids, will very often prevent 
the infection, either local or general, 
which would otherwise ensue.] 

So soon as the constitution begins to 
suffer, immediate removal to country air 
is absolutely necessary, and the powers of 
life must be kept up by tonics, stimulants, 
sedatives, etc., as the case may require. 
But fresh air and good nourishing diet 
will do more in combating the effects of 
the poison than trusting solely to medici- 
nal measures. Calomel and venesection 
are to be sedulously avoided. 

2. Poisoned wounds from healthy animals; 
the stings of insects, bites of serpents, etc. 

With regard to poisoned wounds pro- 
duced by the bites and stings of insects 
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little need be said ; these are for the most 
part attended by mild symptoms, and are 
cured by simple topical remedies. In 
bees and wasps the sting is generally left 
in the wound, and should be extracted 
with care, and the after-irritation allayed 
by the application of cold or stimulating 
lotions, or protection from the air by 
means of flour, chalk, etc. Sometimes 
through accident, as in eating fruit, the 
insect may be swallowed, and in its pas- 
sage through the fauces may excite a 
severe and diffused inflammation, which 
may extend to the glottis and produce 
impending suffocation : this must be 
treated promptly by scarifications, leeches, 
and the ordinary appliances of surgical 
aid. The scorpion is the only insect re- 
corded to have any virulent poison, but 
its malignity in Europe is said to be tri- 
fling as compared to that which is experi- 
enced in Africa and in the East ; and 
even in these countries it is said by some 
to cause no material injury. The taran- 
tula bite is attended with no dangerous 
symptom, and will readily heal ; the won- 
derful stories respecting its virulence are 
unfounded. 1 

Poisoned wounds from the bites of ser- 
pents are much more formidable ; they 
are occasioned by a class of serpents 
termed venomous, which have a special 
apparatus for secreting a poison at the 
base of the upper fangs, by which they 
are enabled to inflict an injury and pro- 
duce the most serious and dangerous 
symptoms, in some instances causing 
speedy death. 2 

The viper is the only poisonous reptile 
in England ; but in other parts of the 
world there are several, such as the rat- 
tle-snake, the whipcord-snake, the 
phoorsa-snake of the East Indies, the 
cobra di capello, etc. Some of these are 
brought to this country for exhibition, 
and now and then fatal instances are 

1 Mr. Tnrnbull says: "I took some pains 
in inquiring into the effects of the sting or 
bite of the tarantula. The diseases said to 
proceed from these bites are such as are 
caused by summer-heats in all southern 
countries. The reapers are the most subject, 
and the epidemic at that time is ague or in- 
termittent fever, and the cure is effected by 
dancing to music for a considerable time, till 
a sweat is brought on and weakness follows. 
He is thus assisted in the exercise by friends 
and a free use of cordial wines, when profuse 
sweating and rest and sleep follow, and a cure 
is effected. . . . The Archbishop of Otranto 
assured me that it was a ridicmous, vulgar 
notion, full of imposture and prejudice, and 
entirely void of foundation." Essays and 
Obs., Physical and Literary, Edinb., 1771, 
vol. iii., p. 104. 

2 For a description of the venomous serpents, 
see Vol. III. 



witnessed of the effects of their bite on 
man. 

The bite of the viper is attended with 
the mildest form of symptoms, and the 
effects are seldom, if ever, fatal in this 
country. 

The symptoms generally observed in 
poisoned wounds by venomous serpents 
are the following : — 

Immediately there is more or less hemor- 
rhage from the wound, and shortly after 
the bite there is a pricking, burning pain, 
extending rapidly upwards and becoming 
very acute. These symptoms, however, 
are not always constant. Soon after- 
wards the part and limb almost inevitably 
swell and very rapidly, accompanied with 
a discoloration of the skin, not due to in- 
flammation, but, according to Mitchell, 1 
due to a large or small collection of effused 
blood about the wound and cellular tis- 
sue ; its amount depending upon the tissue 
in which the wound is inflicted. These 
local symptoms increase progressively, 
extending upwards and attended with the 
most excruciating agony. The extremity 
becomes larger and more and more dis- 
colored, until the skin offers even' tint of 
an old bruise : thus the limb at first may 
assume a dark red appearance, or be 
merely of a pale white color ; but as the 
disease advances, a series of abnormal 
colors are met with, passing from red to 
pale white, and from pale white to a blue, 
violet, gra}% leaden, or marble hue. The 
secondary effects soon make their appear- 
ance in the shape of inflammation and 
disorganization. The inflammation may 
take various forms : in some, a diffused 
inflammation of the cellular tissue ; in 
others, a superficial erysipelatous condi- 
tion ; in others, absorbent inflammation ; 
in others, a local phlebitis ; and in others, 
a plastic fibrinous effusion, or an oedema- 
tous infiltration, or an effusion of san- 
guineous material, giving an appearance 
of ecchymosis. The glands in the axilla 
are generally enlarged and involved early 
when the upper extremity is the part 
wounded, and the glands in the groin 
when the bite is in the lower extremities. 
These glands inflame and suppurate, and 
form sinuses and fistulous openings. The 
limbs become stiff and difficult to move 
from infiltration of the cellular tissue be- 



1 Researches upon the Venom of the Rattle- 
snake, with an Investigation of the Anatomy 
and Physiology of the Organs concerned. S. 
Weir Mitchell, M.D. Philadelphia, July, 
1860. 

On the Treatment of Rattlesnake-bites, with 
experimental Criticisms upon the various 
Remedies now in use. Philadelphia, 1861. 

Experimental Contributions to the Toxicol- 
ogy of Rattlesnake Venom. New York Medi- 
cal Journal. January, 1868. 
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tween the muscles. Phlyetenre and bullae 
appear on the surface, filled with sanious 
fluid. The part grows livid and cold, 
gangrene and sphacelus set in. 

The constitutional symptoms are early 
and rapidly developed. There is general 
derangement of the nervous system, 
evinced by terror, great anxiety, depres- 
sion, and prostration; profuse cold sweats, 
difficulty of breathing, vomiting, bilious 
stools, a universal yellowness of the skin, 
excruciating pain at the navel and rapid 
death. In bites from the rattle-snake and 
the cobra, the local and constitutional 
symptoms take place nearly simultane- 
ously ; the vital principle is from the first 
exhausted suddenly, as though by a stroke 
of lightning ; the blood ceases to flow in 
the smaller vessels of the swollen part ; 
the superincumbent skin feels deadly cold; 
the action of the heart is so weak that the 
pulse is scarcely perceptible ; the stomach 
so irritable that nothing can be retained 
on it ; dejection and horror overpower 
the mind, and a low muttering delirium 
closes the scene. In the case of one of 
the keepers of the Zoological Gardens, 
Avho was bitten on the bridge of the nose 
by a cobra a few years ago, half an hour 
only had elapsed when he was apparently 
dying, being unable to speak, swallow, or 
support himself; the pupils were dilated, 
face livid, heart's action feeble, and he 
Avas scarcely conscious. Death took place 
in little more than an hour from the in- 
fliction of the wound. An interesting 
case of prolongation of life for nineteen 
clays after the bite of a rattlesnake is re- 
corded by Sir E. Home in the Philosophi- 
cal Transactions for 1810. 

The prognosis is unfavorable ; rapid 
death is the general result ; but should 
recovery take place, it will be very pro- 
tracted, owing to the lai'ge amount of sur- 
face injured, and the immense call upon na- 
ture's power of repair, often overtasking 
it, and finally leaving the limb useless, 
either from stiffness of the joints, or ad- 
hesion of the muscles in one uniform 
mass. 

In some instances the recovery has been 
sudden and complete ; so abrupt as to 
form a striking contrast to the severity of 
the constitutional symptoms. At one 
moment the patient was considered mori- 
bund and shortly afterwards the symptoms 
all passed off, and he was able to pursue 
his ordinary avocation, thus resembl- 
ing the action of the vegetable poisons. 
The most rapid death in the cases cited 
by Mitehell was five and a half hours ; 
one patient died comatose, another with 
dyspnoea and dysphagia, and a third felt 
sleepy and died without agony. Sir E. 
Home's patient died on the seventeenth 
day with well-expressed typhous symp- 
toms. 



The morbid appearances in the bodies 
of persons dying from serpent poison 
have seldom been noticed : it is, however, 
stated that there is generally muscular 
rigidity ; the body is more or less swollen 
and abnormally colored, at times present- 
ing bullae and unhealthy ulcers ; the head 
and brain often contain much serum, and 
there is much increase in the cerebro- 
spinal fluid ; the lungs are dark and con- 
gested, and the heart either empty, or 
filled with much dark blood. 

Mitchell found, among the most con- 
stant and most curious lesions in the cases 
which he classes as secondary poisoning, 
ecchymoses on and in the viscera of the 
chest and belly ; most frequently affecting 
the intestinal canal, though they may and 
do occur in any cavity and on any organ. 
These spots contain blood whose globules 
are more or less deformed, but still of di- 
mensions not less than usual. As they do 
not take place until the blood is considera- 
bly altered, and as the intravascular 
blood-dises undergo no apparent change, 
this leakage of the blood into the serous 
cavities and areolar interspaces is plainly 
clue to the loss of coagulating power in 
the blood, or to altei'ations in the vascular 
tubes, or perhaps to both. 

The rapid decomposition of the blood 
and of the tissues locally acted upon by 
the venom, leaves no doubt about the as- 
tounding septic or putrefacient power of 
the poison ; and makes it apparent that 
an incipient putrefaction of this nature 
may so affect the blood as to destroy its 
power of clotting, and perhaps also of 
nourishing the tissues through which it 
passes. 

In the acute and rapidly fatal cases, 
where the symptoms of depression are 
most marked, and the heart and nerve- 
eentres are suddenly and fearfully enfee- 
bled, the venom appears to have aspeeific 
influence on these, sueh as is observed in 
the better known poisons, as woorara, 
upas, eorroval, opium, aconite, etc. May 
it be possible that an imperceptible change 
occurs in the blood, the composition of 
which is so fatally altered as to produce 
the loss of irritability in the nerve-centres ? 
If sueh be the case, then the suddenness 
of the general change of the blood must 
account for the failure of life. 

Mitchell concludes from the results of 
observation and experiments : — 

1. That the heart becomes enfeebled 
shortly after the bite, and that this is clue 
to the direct influence of the venom on 
this organ, and not to the precedent loss 
of the respiratory function. The heart 
continues in motion until after the lungs 
cease to act ; and its tissues remain for a 
time locally heritable. 

2. That in warm-blooded animals arti- 
fieial respiration lengthens the life of the 
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heart, but does not sustain it so long as 
when the animal has died by woorara or 
decapitation. 

3. That in warm-blooded animals, res- 
piration ceases, owing to paralysis of the 
nerve-centres. 

4. That the sensory nerves, and the 
centres of nerve power in the medulla 
spinalis and oblongata, lose their vitality 
before the efferent or motor nerves be- 
come affected. 

5. That the muscular sj^stem retains 
its irritability in the cold-blooded animals, 
acutely poisoned, for a considerable time 
after death. 

6. That the first effect of the venom 
being to depress the vital energy of the 
heart and nerve-centres, a resort to stimu- 
lants is clearly indicated, as the only 
rational mode of early constitutional 
treatment. 

The effects of the poison seem to cause 
an altered condition of the blood. In 
bites from the phoorsa-snake, in India, 
there is noticed a hemorrhagic tendency 
during life. In the rapid death from the 
bite of the cobra, above cited, all the 
phenomena of asphyxia were present, 
and death was supposed to have resulted 
from the poison paralyzing the medulla 
oblongata, and those portions of the ner- 
vous system that are instrumental in 
carrying on respiration, at the same time 
that the blood was disorganized by the 
action of the virus. 1 

Mitchell divides the effects of venom poi- 
soning into two categories : the first, imme- 
diate, primary, or acute crotalus-poisoning, 
acting directly on the heart and nerve-cen- 
tres ; and second, the chronic or secondary 
form of poisoning acting through an altered 
condition of the blood. He enters with mi- 
nuteness into the effects of the venom on the 
blood, both in and ont of the body, and his 
results are thus stated : — 

Effects of Venom on the Blood. — The study of 
the vital fluid in cases of acute or primary 
poisoning is of a merely negative value. An 
animal, especially a warm-blooded animal, 
which dies within a minnte or two, or after 
even a longer time, presents ns with none of 
those profound alterations of the blood which 
characterize all instances of secondary poison- 
ing. 

In the primary poisoning, the blood is red 
and coagulates perfectly ; its corpuscles are 
ideally healthy; the tissues and fluids be- 
yond the wound are pathologically as after 
poisoning by woorara or opium. 

In the secondary poisoning, the physical 
character of the blood is that it is very dark 
in all parts of the body, but somewhat redder 
in the left than in the right side of the heart. 
Both the color and the accumulation in th e 

1 Interesting observations, by Dr. Fayrer, 
on the action of the cobra poison have been 
publisher! in the Edinburgh Medical Journal 
and elsewhere. 



veins seem to be due to the apnoca which ush- 
ers in death. The longer the death is de- 
layed, the more apt is the blood to become 
incoagulable. 

What is the effect of the direct mixture of 
blood and venom ? What becomes of the 
fibrin in venom poison ? What is the cause 
of the change in the condition of the fibrin ? 

The mixture does not alter the vital fluid 
at first in any way which is appreciable to our 
senses. Blood mixed with venom clots as 
firmly as usual, but after a time a catalytic 
change is induced, the clot softens, and even 
becomes perfectly redissolved, when the 
amount of venom is large, and the tempera- 
ture of the atmosphere high. This finds its 
illustration within the system in cases of 
chronic poisoning, in which the fibrin of the 
blood loses its power of coagulation. 

This change is produced by extensive pu- 
trefactive alteration in the blood, and is most 
readily induced in the blood of such persons 
as are anaemic. 

In primary or acute poisoning, Mitchell was 
never able to detect the least alteration in 
the blood-cells, aud in a few rare cases of 
secondary poisoning, he found a small pro- 
portion of the globules altered and indented 
on the edge, but in no case very remarkably so. 

It was clear that in slow venom-poisoning 
the blood-plasma becomes profoundly altered. 

1. In animals which survive the poisoning 
for a time, the blood is so altered as to render 
the fibrin incoagulable. 

2. Experiments in and out of the body 
prove that this change is gradual, and that 
the absence of coagulation is not dne to 
checked formation of fibrin, but to altera- 
tions produced by the action of the venom in 
that fibrin which already exists in the cir- 
culating blood. 

3. The infinence thus exerted is of a putre- 
factive nature, and imitates in a few hours 
the ordinary results of days of change. It is 
probably even more rapid within the body, 
on account of the higher temperature of the 
economy. 

4. The altered blood retains its power to 
absorb gases, and thus to change its own 
color. 

5. The blood corpuscles are unaffected in 
acute poisoning, and are rarely and doubt- 
fully altered in the most prolonged cases 
which result fatally. 

6. The contents of the blood globules of the 
guinea-pig can be made to crystallize, as is 
usual after other modes of death. 

Professor Halford, of the Melbourne Univer- 
sity, has directed his attention to the state 
of the blood after death from poisoning by the 
cobra, and in all cases found it dark, very 
fluid, without any tendency to coagulate on 
exposure. He found it to contain a large 
number of foreign cells, which, when highly 
magnified under the microscope, were seen to 
contain nuclei! His own words will probably 
best describe them : — 

"When a person is mortally bitten by the 
cobra di' capello, molecules of living ' germi- 
nal' matter are thrown into the blood and 
speedily grow into cells, and as rapidly mul- 
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tiply, so that in a few hours millions upon 
millions are produced at the expense, as far 
as I can at present see, of the oxygen ab- 
sorbed into the blood during inspiration ; 
hence the gradual decrease and ultimate ex- 
tinction of combustion and chemical change 
in every other part of the body, followed by 
coldness, sleepiness, insensibility, slow breath- 
ing, and death. 

"The cells which thus render in so short 
a time the blood unfit to support life are cir- 
cular, with a diameter on the average of T1 \ ^ 
of an inch. They contain a nearly round 
nucleus of -^-gou °f an nicn m breadth, which 
when further magnified is seen to contain 
other more minute spherules of living 'ger- 
minal' matter. In addition to this, the ap- 
plication of magenta reveals a minute colored 
spot at some part of the circumference of the 
cell. This, beside its size, distinguishes it 
from the white pus or lymph corpuscle. 

"Thus, then, it would seem that as the 
vegetable cell requires for its growth inorganic 
food and the liberation of oxygen, so the ani- 
mal cell requires for its growth organic food 
and the absorption of oxygen. Its food is 
present in the blood, and meets it in the 
lungs ; thus the whole blood becomes disor- 
ganized, and nothing is found after death but 
dark fluid blood, its fluidity indicating the | 
loss of fibrin, the dark color its want of oxy- 
gen, which it readily absorbs after death." — 
Pharmaceutical Journal, 2d series, vol. ix., 
p. 123. 

Hal ford thus sums np his views : — 
"The molecnles of living germinal matter 
are thrown into the blood from the venom, 
and speedily grow into cells, and mnltiply so 
that in a few hours millions are produced, I 
suppose at the expense, as far as I can at 
present see, of the oxygen absorbed in in- 
spiration. Hence, it seems, arise asphyxia 
and death." 

In reference to this, Mitchell says: "Of 
course I cannot show absolutely that the 
venom of the cobra and that of the rattlesnake 
are alike in their mode of action. Since, 
however, those of the viper, rattlesnake, and 
copperhead are certainly identical in the form 
of their toxic activity, and since the glands 
are also alike and similarly placed in all 
venomous snakes, it is pretty sure that the 
cobra does not enjoy any peculiarity in the 
way of poisoning. The venom of the rattle- 
snake contains no germinal vesicles ; and, as 
the blood of envenomed animals who live an 
hour or two becomes incoagulable, all of the 
white corpuscles are allowed to collect in 
multitudes at the top of the blood, and are 
the only bodies approaching the description 
which Professor Halford gives of his own 
oxygen-feeding cells. Still, as he insists 
that what he saw were not white corpuscles, 
I can only say that no such cells as his are 
seen after crotalns poisoning. The victim's 
blood is flnid if he survives long, and the red 
corpuscles are unaltered." 

The treatment, locally, will be the 
same as that recommended in dissectiug- 
wounds, only it is imperative that it 



should be adopted at the moment of re- 
ceiving the bite ; the immediate applica- 
tion of a ligature above the wound to pre- 
vent absorption, the excision of the bitten 
part, or the destruction of the poisoned 
surface by escharotics, are to be employed. 
The rubbing of the limb sedulously with 
olive oil is said to have been successfully 
had recourse to. 

The constitutional measures comprise 
the following directions : to avoid the use 
of remedies which tend to increase the 
fluidity of the blood, such as calomel, 
alkalies, etc. ; to counteract and get rid 
of the effects of the poison by the action 
of medicines; of these, numerous so-called 
specific remedies have been recommended, 
as adopted by inhabitants of the countries 
where poisonous serpents abound — viz., 
guaco, the sacra vitas ancora : radix cori- 
nese ; decoction of the Virginia snake- 
root ; the Tanjore pill, whose chief ingre- 
dient is arsenic, etc. The exhibition of 
stimulants and spirits in large doses, 
ammonia, etc., has been advocated, and 
used with beneficial effect, 'inasmuch as 
they counteract the great vital prostra- 
tion. Arsenic has been given in several 
cases with success, and has been em- 
ployed in the shape of Fowler's solution 
in two drachm doses every half-hour for 
four successive hours. Iodine also has 
been used successfully in poisoned wounds 
from the phoorsa-snake. Olive oil has been 
given internally, and much recommended. 

Should the patient rally from the imme- 
diate effects of the poison, we must keep 
up the powers and combat the succeeding 
symptoms by means of tonics and support. 

Halford 's experiments induced him to 
believe that ammonia injected into the 
veins would counteract the virus of deadly 
serpents. He maintains that the poison 
renders the blood inert and sluggish, dis- 
poses it to coagulate, and causes morbid 
changes which soon entirely alter the ap- 
pearance of the corpuscles. Ammonia 
prevents coagulation, arrests the stagna- 
tion of the vital fluid, awakens the action 
of the nerves, and stays the process of 
deterioration. 

He forwarded the details of three cases 
to Mr. Paget 1 which had been success- 
fully treated by this means ; he recom- 
mends the liquor ammonias fortior to be 
diluted with two or three times its bulk of 
water, and of this mixture from twenty to 
thirty drops to be injected into one of the 
large veins near the bitten part. 

In the three cases the wound was 
sucked at the time, and a ligature applied 
above the part, aud stimulants adminis- 
tered ; in one the part was excised, and 
in two scarified onty ; in all strong ammo- 

1 British Medical Journal, p. 104. January 
30, 1869. 
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nia was applied locally. Subsequently 
ammonia was injected into the veins by a 
fine syringe. 

A writer suggests that in medicine, 
2Wst hoc must never be taken for the same 
thing as propter hoc; may not these cases 
have rallied by means of natural forces, 
from the first remedies applied and used ; 
or may not the poison impregnated have 
been insufficient to kill ? 

A group of birth-worts, known to bota- 
nists as the Aristoloehia Indica, have been 
considered specifies, as also the applica- 
tion of the celebrated snake stone, said to 
be made of charred bone. 1 

Dr. Mitchell thus sums up the treat- 
ment : — 

1. The surrounding of the part bitten 
on the cardiac side with a ligature, so as 
to detain the poison and prevent its being 
carried into the circulation. 

2. The removal of the part by excision 
or amputation, or the free use of the hot 
iron or powerful escharotics, so as to de- 
stroy or remove the poison. 

Immediate suction of the part should be 
resorted to, and no danger need arise, as 
Dr. Mitchell has undoubtedly proved that 
mucous membranes cannot absorb the 
poison unless abraded. Cupping glasses 
may be made use of when at hand. 

3. The injection into the wound or the 
application of iodine, alcohol, ammonia, 
etc., so as to neutralize the poison or ren- 
der it innocuous. Dr. Mitchell recom- 
mends intermittent ligations and succes- 
sive applications of the stimulants. 

4. The local application of indigo or 
olive oil, the latter of which is much used 
and said to be successful among the 
natives. 

At the same time we must give the pa- 
tient reassurance, for not every bite is 
deadly, as there may be some accidental 
circumstance which may have prevented 
inoculatiou ; and keep up the powers and 
restore the heart's action, which is gene- 
rally so speedily depressed, by means of 
alcohol ; recollecting that the persons 
affected are capable of bearing extraordi- 
nary doses of powerful medicines. 

The sulphite or hyposulphite of soda or 
lime has no antidotal power. 

Carbolic acid sometimes delaj-s the 
fatal result and usually lessens the local 
hemorrhage. It has no value as a true 
antidote, and when given internally does 
not affect the ordinary fatal issue. 

3. Poisoned wounds derived from diseased 
animals. 

Of these we shall only allude to two 
classes — viz., hydrophobia and glanders. 

1 Wood's Natural History (vol. i., p. 142) 
contains a full and interesting account of 
these remedies. 



Hydiiophobia. 

This term signifies the "dread of 
water," and is used to denote a disease in 
which that symptom forms one of the 
most prominent, constant, and marked 
characters. 

The name has been objected to in con- 
sequence of the occasional absence of this 
pathognomonic sign, and of its presence 
in other -diseases ; hence it has been pro- 
posed to substitute the term rabies or 
rage, which also constitutes one of its dis- 
tinguishing features, and lyssa, the Greek 
specific name for the madness of dogs. 
The disease, however, is generally known 
in this country as hydrophobia, and we 
have therefore adopted this term. 

Hydi'ophobia consists essentially in the 
inoculation of the human body with the 
saliva of a rabid animal, which produces 
certain characteristic symptoms, always 
terminating in speedy death. Before ad- 
verting to these symptoms in man, it be- 
hooves us to consider well the disease as 
it affects the dog, from which animal the 
poison is most frequently derived. 

Mr. Youatt's 1 description has been the one 
most uniformly accepted and quoted. He 
says: ''The disease manifests itself under 
two forms : the furious form, characterized hy 
augmented activity of the sensorial and loco- 
motive systems, a disposition to bite, and a 
continued peculiar bark. The animal becomes 
altered in habits and disposition, has an in- 
clination to lick or carry inedible substances, 
is restless and snaps in the air, but is still 
obedient and attached. Soon there are loss 
of appetite and the presence of thirst, the 
mouth and tongue swollen ; the eyes reel, 
dull, and half closed ; the skin of the fore- 
head wrinkled; the coat rough and staring; 
the gait unsteady and staggering; there is a 
periodic disposition to bite, the animal in ap- 
proaching is often quiet and friendly, and 
then snaps; latterly, there is paralysis of the 
extremities ; the breathing and deglutition 
become affected by spasms ; the external sur- 
face irritable, and the sensorial functions in- 
creased in activity and perverted ; convulsions 
may occur. These symptoms are paroxysmal, 
they remit and intermit, and are often excited 
by sight, hearing, or touch. 

"The sullen form is characterized hy shyness 
and depression, in which there is no disposi- 
tion to bite and no fear of fluids. The dog 
appears to be unusually quiet, is melancholy, 
and has depression of spirits ; although he 
has no fear of water, he does not drink ; he 
makes no attempt to bite, and seems haggard 
and suspicious, avoiding society and refusing 
food. The breathing is labored, and the 
bark is harsh, rough, and altered in tone ; 
the mouth is open from the dropping of the 
jaw; the tongue protrudes, and the saliva is 

1 Youatt, On Canine Madness. 
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constantly flowing. The breathing soon be- 
comes more difficult and laborious ; there are 
tremors and vomiting and convulsions." 

"Virchow 1 denies the existence of two 
distinct forms ; he considers these to be ! 
merely prolonged states of certain stages 
of the disease — viz., that the sullen form 
is the first or melancholic stage, and that 
the furious is the second or stage of irri- 
tation. He describes the disease in dogs 
as consisting of three stages, and in the 
following manner : the first stage is the 
melancholic, and is often unnoticed and 
unrecognized at its onset ; still there may 
be observed a palpable change in the nat- 
ural condition, alterations of depression 
and exaltation, restlessness and change 
of place, sudden waking from sleep, irri- 
tability, deranged digestion, anorexia. 
The dog has often a greedy appetite, but 
sometimes leaves his food or snaps at it ; 
there is natural thirst and no fear of 
water. After these premonitory symp- 
toms have set in, the specific character 
soon becomes developed : there is great 
susceptibility in the cicatrix when a bite 
or wound has been the antecedent, a 
change of affection, character, and desires, 
a proneness to lap his own urine, and eat 
the feces of other dogs ; a peculiar idio- 
syncrasy to take all sorts of unwholesome 
and indigestible things, such as straw, 
paper, wood, etc.; there is much sexual 
excitement, and eager licking of the ^eni- 
tals of other dogs •, he seems friendly with 
the cat, but exhibits a marked change of 
affection towards his master ; he becomes 
shy and backward, and avoids observa- 
tion. The organs of deglutition and re- 
spiration become involved ; there are 
spasms and difficulty in swallowing, as if 
something was sticking in the throat ; al- 
teration in the voice ; arrest of salivary 
secretion ; application of the tongue to 
cold surfaces, such as stone, iron, etc. 
Changes also take place in the motor S3 r s- 
tem, for in all there is more or less debil- 
ity and weakness. 

The second stage is the irritabfe and 
furious. It commences generally in from 
one to three days', but may set in after 
twelve hours ; it is seldom, however, met 
with after the eighth day. This irrita- 
tion, the height of the disease, is not al- 
ways uniform in its course ; the par- 
oxysms are strongest and longest at the 
onset, commencing with restlessness and 
irritability •, he runs out of the house, at- 
tempts to bite, goes from place to place 
without thought or reason, endeavors to 
break his chain or destroy his kennel, and 
on his inability to do so increases in rage, 
and if he gets loose will run great dis- 
tances. It is this proneness to bite which 

1 Virchow, Handbuch der Pathologie u. 
Therapie, Band ii., Abth. i., p. 344. 
VOL. I.— 28 



renders this period so dangerous. The 
paroxysms may last several hours and of- 
ten even a whole day ; then follows a re- 
mission which is very deceptive, as all the 
signs of disturbance subside, but the dog, 
aware of his unsociability, generally hides. 
The disease is very often described from 
dogs who have been hunted, hooted, and 
followed about in the streets and goaded 
on to madness ; and in these severe symp- 
toms are superadded, such as panting and 
flow of saliva, out -stretching of the 
tongue, thirst, dread of water, thrusting 
of the tail between the legs, starting of 
the hairs, etc. etc. The chief and prom- 
inent symptoms of this stage consist in 
psychical and sesthetie changes ; there is 
a kind of acute mania and delirium, diso- 
bedience, no knowledge of his master, no 
avoidance of danger, sudden anger and 
snappishness, outbursts of wildness, loss 
of general sensation and all sexual feel- 
ing. The changes in respiration and de- 
glutition are altered tone of voice, be- 
tween barking and howling, indicative of 
extreme distress, swelling of the fauces, 
tongue, and nose. The movements of the 
body are rash and hasty, and the heart's 
impulse strong. The duration of this 
stage varies ; it generally lasts three or 
four days, passing into the next and final 
stage ; but in rare instances it may termi- 
nate suddenly in death, through a form of 
apoplexy. 

The third stage is the paralytic. The 
paroxysms now become weaker and re- 
mittent, the animal emaciates rapidly, 
the coat falls oft', the flanks sink in, the 
hind extremities are weak and lame, he 
lies on one side in great prostration, but 
when roused is still snappish and bites ; 
if able to walk, he totters and drags him- 
self along ; the eyes are sunken and dull, 
the mouth open and dry, the tongue hang- 
ing out and hard, theheart ; s action weak, 
irregular, and intermittent, the breathing 
oppressed ; convulsions may occur. Death 
takes place from exhaustion, or during a 
paroxysm, in from five to eight days from 
the first attack. 

The disease has been noticed in the 
cat, 1 horse, 2 wolf, and other animals ; and 
these, when so attacked", are capable of 
communicating the disease to man. 

[Two recent cases in which hydropho- 
bia followed the*bite of a cat are recorded, 
one by Dr. Ira B. Read, of New York, 

1 See, in the Transactions of the Medical 
Society of London, tlie case of a young lady 
who died in seventy-four hours from hydro- 
phobia caused by the bite of a rabid domestic 

CEtt. 

2 Youatt, On the Horse. He describes this 
disease in the horse witli his usnal accuracy, 
and cantions the attendants on the communi- 
cability of the disease, as instances of death 
have resulted therefrom owins; to carelessness. 
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in the American Journal of the Medical 
Sciences, for October, 1875, p. 567 ; and an- 
other by Dr. 13. A. Watson, of Jersey City, 
in the same Journal, for April, 1877, p. 413. 
In the same Journal, for October, 1875, 
Dr. J. A. Wolfe records a fatal case in 
which the bite was inflicted by a skunk 
(Mephitis Americana).] 

We will now describe the symptoms of 
the disease in man, and we shall find some 
of them analogous to those of the clog, 
and some differing in several points. 
Thus, in man, there is excessive hyperes- 
thesia, frightful convulsions, and fear of 
water ; also greater difficulty in swallow- 
ing, owing probably to the more difficult 
mechanical conditions of the act in man. 
After the bite from a rabid animal, 
there is generally an absence of all imme- 
diate symptoms, so that the patient is 
thrown entirely off his guard and takes 
no further notice of the matter ; the wound 
heals, and he pursues his ordinary avo- 
cation ; but usually in the course of 
about six or seven weeks the first intima- 
tion of the disease shows itself. This 
period of latency varies considerably, ac- 
cording to certain conditions which will 
presently he referred to. 

The premonitory symptoms which usher 
in the complaint comprise general and 
special manifestations : these constitute 
the melancholic stage of Virchow. The 
general symptoms are those commonly 
met with in other diseases, consisting of 
ordinary pyrexia, a feeling of being un- 
well, uneasiness and restlessness, loss of 
appetite, alternate chills and flushes, sore 
throat, and stiffness about the neck, often 
attributed to cold ; then actual febrile 
symptoms set in, with nausea, vomiting, 
headache, and excitement. But soon, or 
even without any of the above symptoms, 
the peculiar and special characters be- 
come manifest, which generally last two 
or more days, and then speedily run on 
to the second stage. There is an irrita- 
tion in the cicatrix of the bite, an itching 
and painful sensation, often regarded as 
neuralgic ; this increases, and sometimes 
extends along the course of the nerve. 
The cicatrix often becomes red, swollen, 
and inflamed, and often ulcerates, dis- 
charging a thin unhealthy pus. 

The condition of the cicatrix in ninety -five 
cases was accurately investigated : in sixty- 
six instances it had a normal appearance; 
five times no sensation whatever was noted ; 
once it was extremely sensitive to pressure ; 
seven times it was inflamed ; nine times it 
presented a reddish or blue tint, but was 
painless ; once it was very dark, etc. In all 
but four cases the surrounding parts were 
apparently healthy. 1 

1 Cooper's Dictionary, last edition, vol. i., 
p. 1056. 



The accompanying pain often takes in 
the character of chronic rheumatism, and 
shoots upwards towards the praecordia. 
Tbe psychical and aesthetic changes con- 
sist in altered actions and affections ; the 
patients become quieter ; if children, they 
are more shy ; if older people, they are 
depressed, lonely, and anxious, with a 
certain degree of listlessness, passing into 
a vacant stare, regardless of surrounding 
objects, a kind of melancholy ; there is 
anxiety respecting the bite, making much 
inquiry and anticipating clanger. Many, 
however, are unusually irritable and ill- 
tempered. There ensues a characteristic 
anxiety, attended with pain in the prse- 
cordia and sense of weight and pressure 
upon the chest ; there is disturbed and 
broken sleep, the patient suddenly start- 
ing up in frightful dreams ; often sinking 
back into mental depression, and becom- 
ing apprehensive and gloomy. The gen- 
erative organs arc sometimes excited, in- 
ducing priapism and seminal ejections. 
There is loss of appetite and no desire for 
swallowing ; a feeling of clamminess ; 
sighing and oppression of breathing, with 
unusually deep inspirations ; the voice is 
rough. There is a sense of languor and 
lassitude, great weakness and heaviness ; 
sometimes slight convulsive twitchings 
about the face and extremities : the heart's 
action is strong. 



The duration of the premonitory symptoms 


of 119 cases was :- 


_I 




In 8 cases 


only a 


few hours. 


" 4 


a 




6 " 


" 12 


" 




12 " 


" 1 


" 




18 " 


" 28 


i t 




24 " 


" 1 


" 




30 " 


" 8 


ct 




36 " 


" 21 


If 




48 " 


" 10 


(i 




3 days. 


" 1 


it 




3* " 


" 9 


a 




4 " 


" 4 


a 




several days 


" 2 


" 




5 days. 


" 2 


a 




6 " 


" 2 


a 




7 " 


" 2 


a 




8 " 


" 3 


a 




12 " 


" 1 


a 


. 


several weeks. 



The second or actually specific stage is 
that of irritation ; hydrophobia being its 
chief character. It generally follows 
after the premonitory stage, but in some 
cases it may become developed at once, 
so rapidly and suddenly as to take place 
without any preliminary manifestation. 
It is ushered in with stiffness of the mus- 
cles of the throat, jaw, and root of the 
tongue, pains in the epigastrium and dia- 

1 Thamhayn's Statistics ; Schmidt's Jahr- 
buch, 1859, p. 101. 
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phragm, chilliness, and drowsiness. Eext 
there is hyperesthesia of the eighth pair 
of cerebral nerves, as evinced by the con- 
vulsive spasms of the muscles of degluti- 
tion, rendering all attempts at swallowing 
difficult, and causing severe paroxysms ;' 
hence the great dread of solids and fluids, 
and the subsequent dryness of the mouth 
and throat with distressing burning thirst, 
which cannot be quenched. The spasm 
extends to the muscles of the larynx, in- 
ducing hurried respiration, and a sense of 
suffocation ; the voice is changed and 
hoarse ; the secretions of the mouth and 
fauces, which were at first frothy, become 
now viscid, and can only be expelled with 
difficulty, causing a hawking and barking 
noise in the effort. The convulsive spasms 
afterwards involve the muscles of the 
general system through the spinal and 
cerebral nerves, inducing convulsions 
which may resemble epilepsy and tetanus; 
and may last from ten to twenty minutes. 
There is flatulency, and vomiting of a 
dark-greenish bilious fluid ; the micturi- 
tion is frequent, and in later stages the 
urine is passed involuntarily. The senses 
are rendered morbidly acute, the surface 
of the body irritable, and readily acted 
upon by the slightest gust of air, or even 
the feeling of the pulse, as inducing an 
accession of the convulsive paroxysm ; 
the sight or sound of fluids cannot be 
borne, as aggravating the attacks ; some- 
times even the smell of particular things 
will do so. The mind becomes in a state 

1 Dr. Marcet gives the following graphic 
description of hydrophobia, which may be 
taken as the standard, although not constant, 
condition: "On our proposing to him to 
drink, he started up and recovered his breath 
by a deep convulsive inspiration ; yet he ex- 
pressed much regret that he could not drink, 
as he conceived it would give him great re- 
lief, his mouth being extremely parched and 
clammy. On being urged to try, however, 
he took up a cup of water in one hand and a 
teaspoon in the other. The thought of drink- 
ing out of the ciip seemed to him intolerable ; 
but he seemed determined to drink with the 
spoon. With an expression of terror, yet 
with great resolution, he filled the spoon and 
proceeded to carry it to the lips ; but before 
it reached his mouth his coiirage forsook him, 
and he was forced to desist. He repeatedly 
renewed the attempt, but with no more suc- 
cess. His arm became rigid and immovable 
whenever he tried to raise it towards his 
mouth, and he struggled in vain against the 
spasmodic resistance. At last, shutting his 
eyes, and with a kind of convulsive effort, he 
suddenly threw into his mouth a few drops 
of the fluid, which he actually swallowed ; 
but at the same instant he jumped up from 
his chair and flew to the end of the room, 
panting for breath and in a state of indescriba- 
ble terror." — Med.-Chir. Trans., vol. i., p. 
158. 



of frightful agitation, anxiety, and alarm ; 
there is a fear of even their best friends 
and of being left alone ; there is no com- 
fort or consolation, but indescribable de- 
spair, with sometimes entire loss of con- 
trol, exciting rage. There is no sleep, 
and the patient is often talkative and ver- 
bose. The mental disturbance may be 
very slight, but, on the other hand, attend- 
ed with temporary rabid impulses and 
delusions, sometimes causing an inclina- 
tion to bite. The features possess a wild 
sparkling appearance ; the brows con- 
tracted, the eyes staring, the angles of the 
mouth retracted, and an intensely anxious 
and haggard aspect. As the disease pro- 
gresses, the paroxysms increase both in 
frequency and violence, and are oftentimes 
attended with great cerebral excitement, 
bordering upon wild maniacal fury. The 
duration of this stage may last from 
twenty-four to forty-eight hours ; it is 
genei'ally short and severe. . 

The third or paralytic stage is the de- 
cline and last moments of the disease ; it 
is attended with rapid depression and 
nervous exhaustion, intermission of the 
paroxysms, incoherency, and delirium ; 
there is great emaciation ; the mouth re- 
mains open, and the saliva runs out, or 
else passes back into the throat, causing 
a gurgling noise, and the urgent attempt 
to swallow it or spit it out induces a 
choking sensation. The pulse becomes 
small, quick, and irregular ; the skin be- 
dewed with clammy sweat ; the eyes dull 
and sunken, and the pupils large ; and 
death takes place either from asphyxia, 
during one of the convulsive attacks, or 
from exhaustion. The patient, however, 
may die quietly, sinking into a state of 
repose, with abatement of all the symp- 
toms ; in one case 1 being able to eat and 
drink, and expiring immediately on sud- 
denly sinking. 

The duration of the disease throughout 
its whole course varies from seventy-four 
hours to six or seven days ; death gene- 
rally occurs on the second, third, or 
fourth day ; it has been fatal in sixteen 
hours, and examples have been recorded 
where it lasted two or three weeks. 

Thamhayn (op. cit.) gives 202 cases, where 
the course and duration of the disease have 
been recorded, reckoning the period from the 
first paroxysm :— 
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quoted by Mr. Dendy. 



436 



ANIMAL POISONS, 



4 


cas 


es in 


4 




u 


73 




u 


9 




it 


29 




a 


•2 




it 


17 




it 


7 




a 


r> 




if 


4 




ti 



40 hours 
42 " 
48 " 
60 " 
72 " 
84 " 

4 days. 

5 " 

6 " 

7 " 



As regards the diagnosis, there is no 
one particular symptom which can be re- 
lied upon as forming a distinguishing 
mark of this disease ; the symptoms must 
be taken collectively, and then there is 
no disease simulating it ; thus, the pecu- 
liar combination of disturbance of the 
muscles of the pharynx and larynx, the 
psychical hyperesthesia and fear, the al- 
tered voice, the difficult breathing and 
swallowing, the perverted appetite, the 
hallucination, and the easily excited rage, 
are for the most part the diagnostic signs. 
The dread of water, the almost character- 
istic symptom in man, is not always pres- 
ent, as may be proved in recorded cases. 
On the other hand, this symptom may be 
met with in other diseases : thus, in hys- 
teria 1 we may have what is called hys- 
terical hydrophobia, where the sight of 
water induces a paroxysm of hysteria, but 
this only lasts a short time ; in inflamma- 
tory affections about the throat, larynx, 
and neck, and in certain diseases of the 

1 Dr. Mason Good relates the case of a 
young lady of nineteen years of age, of a 
highly nervous temperament, who had hy- 
drophobia or " water-dread" which had no 
connection with rabies, and was preceded by 
a very severe toothache and catarrh. The 
muscles of the throat had no constriction ex- 
cept on the approach of liquids, and the pa- 
tient through the whole disease, which lasted 
a week, was able to swallow solids without 
difficulty ; but the moment any kind of liquid 
was brought to her, a strong spastic action 
took place, and all the muscles about the 
throat were violently convulsed if she at- 
tempted to swallow. — Op. infr. cit., p. 273. 

[A fatal case in which hydrophobia was a 
most marked symptom, and yet of which it 
is said that the patient was certainly not bit- 
ten by a dog, or other animal, was narrated by 
M. Guillery to the Belgian Academy of Medi- 
cine in 1871. The patient was a tailor, sev- 
enty-one years old. The dread of water was 
intense, not only when the attempt was made 
to swallow it ; but the mere sight of it, or its 
use for ablution, was sufficient to bring on 
most violent spasms. Death ensued in three 
days. See American Journal of the Medical 
Sciences, April, 1872, p. 529 ; from Bulletin 
of Belgian Academy, No. 8, 1871. See also 
an interesting case of nervous hydrophobia 
recorded byFereol, in American Journal of the 
Medical Sciences, October, 1874, p. 547, from 
L'Union Medicale, July 30, 1874.] 



brain, there may be a difficulty and dread 
in swallowing fluids, which is called 
symptomatic hydrophobia ; in hypochon- 
driasis and melancholia there is some- 
times painful and convulsive deglutition. 
The mental distress so characteristic of 
hydrophobia may also be observed in se- 
vere forms of hysteria, associated with 
high nervous excitement ; Dr. Copland 
cites three instances in his article on 
Kabies in the Dictionary of Medicine. It 
resembles tetanus in many of its symp- 
toms, as well as in its rapid progress and 
fatal termination ; also in its most fre- 
quent cause, a wound or puncture of the 
surface of the body ; but the distinction 
between the two is well marked, and has 
been adverted to in treating of Tetanus. 

Post-mortem appearances. — As in teta- 
nus, there is no distinct lesion to be 
found, otherwise than the ordinary ap- 
pearances met with in persons dying from 
asphyxia and exhaustion. In general 
there is early stiffness of the body and 
early decomposition. The brain and 
membranes are congested, and occasion- 
ally there is serous effusion ; but no ab- 
normal changes are detected. The me- 
dulla oblongata, spinal cord, and its mem- 
branes present no visible lesions other- 
wise than congestion. In a case which 
recently occurred at Guy's Hospital, the 
medulla and spinal cord were carefully ex- 
amined. Their sections showed extreme 
congestion of the gray matter, both of the 
anterior and posterior cornua, especially 
in the cervical and dorsal regions. In dif- 
ferent sections, numerous minute patches 
of extravasatecl blood were found in every 
one ; the vessels were noticed to be most 
unusually distended and full of blood. 1 
Dr. Copland, however, remarks, "that 
the absence of all lesion in these parts 
has not been satisfactorily shown ; and 
whether the existing lesion be one of an 
inflammatory character, or one interest- 
ing the intimate structure of these parts 
in such a manner as to escape the detec- 
tion of our unassisted senses, there are 
strong reasons for inferring that some 
change actually exists in these situations, 
though it may not be limited to them, 
but may extend to the related and asso- 
ciated nerves, and even to the parts sup- 
plied from these sources and by these 
nerves. 2 

The nerves at the seat of injury or bite 
have been found inflamed, but not always 
so, and sometimes presenting a peculiar 
redness. The eighth pair of cerebral 
nerves and the cervical sympathetic have 
been said to be pinkish. 

1 Forster, Guy's Hosp. Rep., series iii., 
vol. xii., p. 12. Case 5, boy, set. 13. 

2 See article Rabies in Copland's Dictionary 
of Mediciue. 
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The fauces, pharynx, and oesophagus 
are found reddened and injected, from 
vascular excitement ; sometimes coated 
with lymph ; but in other instances no 
change whatever existed. 

The salivary glands are sometimes nor- 
mal, and at other times enlarged and vas- 
cular. 

The larynx, trachea, and lungs have 
their lining membrane injected and con- 
gested ; and there is a viscid frothy mucus 
in the tubes. 

The heart and pericardium are either 
normal, or present evidences of death 
from asphyxia. 

The blood is black and fluid, infiltrating 
the tissues, and sometimes grumous : 
Ragsky has analyzed it, and found in 
1000 parts— 769.6 water, 4.8 fibrin, 133.0 
blood-corpuscles, 80.2 albumen, 12.4 ex- 
tractive matter and salts. 

[Pathology in the dog.— In the Medical 
Times and Gazette for July 29, 1876, are 
described the following microscopical 
changes in the sympathetic and spinal 
ganglia, found by Dr. Kobsnikoff, of St. 
Petersburgh, in ' ten dogs examined by 
him. 1. Extreme dilatation of the blood- 
vessels, which were blocked by red cor- 
puscles. Some of the latter had escaped 
from the vessels and were scattered with 
white corpuscles in the peri-vascular 
spaces. In some places hyaloid masses of 
various shapes projected into the. lumen 
of the vessels, which sometimes were en- 
tirely obstructed thereby. These masses 
seemed to result from a metamorphosis 
of the white and red corpuscles. 2. 
Around the nerve-cells were collections 
of round-cell elements, some of which 
had projected into the nerve-cells, so as 
to give the latter a jagged outline. Some- 
times the nucleus was forced outwards, 
by the impinging of the new cells, to the 
edge of the nerve-cell, and sometimes the 
new , cell-elements seemed to take the 
place of nerve-cells which had disap- 
peared. These observations originally 
appeared in the Centralblatt, for Novem- 
ber 29, 1875. 

Pathology in man. — In a paper read be- 
fore the Royal Medical and Chirurgical 
Society, in 1877, Dr. Joseph Coats affirms 
that there is an accumulation of leuco- 
cytes (corpuscles) around the bloodvessels 
of the central nervous system. The me- 
dium-sized vessels of the cord, medulla 
oblongata, pons, and corpora quadrige- 
mina are the ones principally affected, 
while in the convolutions of the cerebrum 
it is the smaller and capillary ones around 
which these changes are found to have 
taken place. Leucocytes having special 
relations to the bloodvessels infiltrate the 
salivary glands, while a similar condition 
of things in a lesser degree, obtains in 
the mucous glands of the larynx. The 



kidneys are hypera?mic, and contain very 
many white corpuscles. Dr. Coats thinks 
that the local symptoms are attributable 
to the lesions in the medulla, and especi- 
ally in the neighborhood of the nuclei in 
the floor of the fourth ventricle. 1 ] 

Pathology and nature of the disease and 
its causes. — Much discrepancy of opinion 
exists as to the seat and nature of the dis- 
ease, inasmuch as the absence of physical 
changes gives rise to numerous specula- 
tions. 

There is a great analogy to the more 
virulent poisoned wounds, such as the 
poison of venomous serpents, the severe 
form of dissecting-wounds, and the acute 
form of glanders ; but each of these forms 
has its peculiar action and appropriate 
symptoms. So, again, vegetable and 
mineral poisons have their special action ; 
thus, alcohol affects the brain, strychnia 
the medulla oblongata, etc. Hydropho- 
bia or rabies is considered by many to be 
a peculiar and specific poison, a kind of 
ferment, acting on the nervous system, 
and inducing hyperesthesia of the me- 
dulla oblongata and neighboring nerves. 

Dr.Copland remarks, that " the history, 
progress, and character of this affection 
are essentially that of a nervous malady 
of the most intense form, involving the 
medulla oblongata and pneumogastric 
nerves : it is not imbibed by the capilla- 
ries and carried into the circulation, as 
evinced by its latent protracted period ; 
it is not absorbed by the lymphatics, as 
there is absence of all glandular irrita- 
tion." 

Mangor describes the disease to be a 
continued fever ; Rust and many others 
consider it to be an inflammatory affec- 
tion. Some believe the sanguiferous sys- 
tem to be the seat of disturbance, but 
whether this disturbance is produced by 
changes in the blood has not been proved. 

Some, again, consider the disease as be- 
ing only symptomatic, and that the true 
disease is of another kind : thus Rychner 
ascribed the sullen rabies to a urinary af- 
fection ; Prinz and Heusinger to a form 
of carbuncle. 

Some regard it as a form of tetanus, 
and deny its contagious character ; but 
neither of these opinions has any support. 

Sir Isaac Pennington and others have 
actually denied its existence, and attribute 
the symptoms and effects to imagination. 

Dr. Marochetti, in 1820, observed the 
formation of vesicles or pustules under 
the tongue : and this observation was con- 
firmed in 1822 by M. Magistel in France. 
Two species of pustules are described, the 
crystalline and the opaque : the former 

1 [ Vide the Lancet for December 15, 1S77, 
and the American Journal of the Medical 
Sciences for April, 1878, p. 533.] 
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projecting, rounded, and of the size of 
hempseed, transparent, and containing a 
limpid serous fluid ; the latter, flattened, 
of a circular form, of the size of a lentil, 
and without transparency. The crystal- 
line appear early in the latent stage, and 
not in all the persons who are bitten ; the 
opaque are observed at a more advanced 
period, and all persons bitten exhibit 
them. 

The primary and essentially exciting 
cause of the disease is a peculiar poison 
generated or contained in the saliva or 
secretion from the mouth of the rabid ani- 
mal, conveyed by the teeth or lips, and so 
inoculating the individual. It is not re- 
quisite that there should be an actual 
bite, but there must be an abraded sur- 
face. Trolliet 1 maintained that the poi- 
sonous agent is not the saliva perse, but 
the frothy matter driven out from the 
bronchi and mixed with the saliva. From 
experiments it is proved that neither the 
blood, flesh, milk, seminal fluid, nor the 
breath, nor the secretions and excretions 
of the abdominal viscera, are capable of 
producing hydrophobia, although Majen- 
die has endeavored to prove that the 
blood is contagious. 

Respecting the nature of the poison, 
Dr. Copland asks, tw Does it consist in a 
material, organized, or chemical change 
in the secretion constituting the virus ; or 
is the secretion merely the vehicle of a 
nervous aura or emanation which is actu- 
ally the infecting agent, and which is re- 
tained in its vehicle for only a short pe- 
riod ?" The first of these opinions is the 
one generally adopted. 

As regards the activity ot the poison, it 
is more volatile and less active than 
many other morbid poisons ; hence all 
that are bitten do not suffer ; thus, Hun- 
ter gives an instance in which, out of 
twenty persons bitten by the same dog, 
only one received the disease. Faber 
states that at Wurtemburg, of 145 per- 
sons bitten, 28 only were attacked. It is 
generally calculated that of those who 
are exposed to the venom about one in 
four matures the complaint, and the rest 
escape. 

This virus is capable of propagation 
from the human subject to any animal by 
inoculation, but there is no example of 
transmission of the poison from man to 
man. MM. Majendie and Breschet col- 
lected upon a piece of linen a portion of 
the saliva of a rabid man in the last stage 
of the disease, and inserted it under the 
skin of two healthy dogs, one of which 
became rabid and bit two other dogs ; of 
these latter one also fell a victim to the 
disease just a month afterwards. 

The period of incubation or latency is 



1 Traite de la Rage. 



generally long, seldom less than 40 days ; 
however, the disease may occur as early 
as the 7th or 8th day ; and again, it may 
not manifest itself until the 7th or 9th 
month ; in some rare instances it has been 
stated to have been developed as long as 
12 years after the bite. 

Trolliet gives the following summary of 23 
persons who were bitten by a mad wolf in 
the space of 9 hours, and of whom 13 died; 
of these latter, in 6 the disease appeared be- 
tween the 15th and 30th day, in 4 between 
the 30th and 40th day, in 2 between the 40th 
and 53d day, and in 1 in three months and 
18 days. 

Thamhayn (op. cit.) records the period of 
incubation in 220 instances : — 
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The predisposing causes require but 
little comment. Every sex and age, with- 
out discrimination, are liable to its attack ; 
even the infant at the breast has been the 
subject of hydrophobia. Respecting the 
constitution and habits, there is no tem- 
perament, no strength nor weakness of 
body, proof against the disease ; no mode 
of life or class of soeiety makes any differ- 
ence : it invades alike the rich and the 
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poor, the well-fed, without anxiety or 
trouble, and the poverty-stricken and 
hard-working person. 

Of its frequency in particular countries 
or its geographical distribution, the popu- 
lar notion is, that great heat and cold 
induce the disease ; but this is fallacious ; 
for those most exempt are the inhabitants 
of Greenland, Ivamtschatka, Sweden, and 
Denmark ; and this is asserted to be the 
case also with the inhabitants of the 
tropics, the south coast of Europe along 
the Mediterranean, the whole of Africa, 
South Asia, and America. However, 
this latter assertion is not actually correct ; 
for although it was stated by Alpinus, 
Larrey, and others, to be unknown in 
Egypt, yet Pruner, in 1847, found not 
only the disease, but that it was well 
known to the Koptic tribes ; Guyon 
found it in Algiers, Johnson in the East 
Indies, Bust in North America, and many 
others have observed it in the West Indies, 
South America, Mexico, etc. Dr. More- 
head found it in Bombay to bear the same 
ratio to population as in England, and to 
be equally fatal, 

It appears to prevail, not so much in 
relation to the climate as to the presence 
of animals capable of generating the dis- 
ease, and thereby transmitting it to man. 
Thus, in former years in Prussia, when 
there were numerous wolves infesting the 
forests, the disease was very prevalent, 
for from 1810 to 1819 inclusive there were 
1635 deaths. And again, the accounts 
seem to refer the disease rather to trans- 
mission than to spontaneous development ; 
thus, Mosely states that before 1783 it was 
not known in all the West India Islands 
for fifty years, when in the spring of that 
year it broke out at Hispaniola, and in 
June at Jamaica, and remained until 
March, 1784, and that it was stated to 
have been imported into Jamaica. In the 
Mauritius it was unknown until 1821, 
when it was introduced by an English 
ship from Bengal, and it became developed 
to a great extent. In the great epizootic 
of 1852 in Northern Germany, in Ham- 
burg alone there were 267 mad dogs, 
whilst at Elbisland, during the same 
period, there were no instances. It is 
stated to be rare in England, and Dr. 
Willan remarks that in his time only one 
instance occurred during five years in 
London. At Edinburgh, in 1824, not a 
single case had occurred during twenty- 
five years. The mortality from this dis- 
ease in England, as stated by the Begis- 
trar-General's returns, was, during the 
ten years from 1847 to 1856, 128 cases, of 
which 101 were males, and 27 females. 
The disease occurs pretty uniformly 
1 through every season of the year and 
every range of temperature ; it has ap- 
peared under every variety of meteoro- 



logical changes, and the association of 
dog-madness with the dog-star is incor- 
rect. Faber, in his statistics, at Wiirtem- 
berg, found it most frequent in the months 
of March, February, June, and January, 
and least prevalent in September, Octo- 
ber, and August. Trolliet, however, 
from his statistics, shows that most cases 
occur in February, May, July, Septem- 
ber, and October. 

M. Saint-Cyr 1 has written an elaborate 
pamphlet on the influence of the temper- 
ature and moisture in the development of 
"La Bage," and gives tables of his ob- 
servations. He says : "AVe have not 
been able to discover any satisfactory re- 
lations between the thermometric and 
hygrometric conditions of the air and the 
frequency of the disease ; nothing even 
resembling the shadow of a law. We 
have, however, no right to conclude that 
these conditions are absolutely without 
any influence on the development of the 
affection." 

The excitement of vehement rage has 
been looked upon as a predisposing cause, 
inasmuch as most animals, when roused 
to a high degree of rage, inflict a wound 
of a much more irritable kind. It has 
been thought that rage has a peculiar in- 
fluence on the salivary glands, and excites 
the secretion of an acrimonious virus ; 
but the symptoms induced thereby are 
not those of hydrophobia, although of a 
highly nervous character. 

The eating of putrid food cannot be re- 
garded as a cause, for this is the ordinary 
state in which dogs and cats obtain the 
offal, to which they show no disgust. 

Long-continued thirst, from want of 
water to quench it, has been suggested as 
a cause ; but in long voyages, when re- 
duced to short provisions, dogs have died 
of thirst and hunger without any signs of 
hydrophobia. Experiments have been 
instituted respecting this point : one dog 
was fed with salted meats and totally re- 
strained from drinking, a second was al- 
lowed nothing but water, and a third 
neither meat nor water ; the first died on 
the forty-first day, the second on the 
thirty-third day, and the third on the 
twenty-fifth day, not one of them evinc- 
ing the slightest symptom of the disease. 

The treatment will comprise, first, 
the immediate, or that employed at the 
time of the bite, which may be termed 
the preventive or proph3 T lactic. This is 
to be managed in the same way as is 
adopted in all other poisoned wounds — 
viz., by immediately destroying the in- 
jured part by powerful escharotics, which 
are to be unsparingly used to the whole 
surface and entire depth of the bite. 
Mr. Youatt states that he has employed 
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lunar caustic to upwards of 400 persons, 
and four times on himself, after bites 
from dogs decidedly rabid, and he has 
not seen the disease appear in one in- 
stance. Any of the escharotics are ser- 
viceable ; some prefer the caustic alkalies, 
others nitric acid, sulphuric acid, arseni- 
cal paste, chloride of zinc, actual cautery, 
boiling oil, etc. 

Complete excision, and even amputa- 
tion of the part, has been had recourse 
to, and with success ; but excision is 
preferable, and is often performed on the 
spot, at the moment of the infliction of 
the bite, in the absence of escharotics. 
Ligature around the part above the bite 
is only serviceable for a time, while the 
proper means of treatment are being 
procured. 

During the stage of incubation, or the 
latent period, where the bite has been al- 
lowed to pass by unnoticed, and where 
the patient commences to feel anxious 
about it, seeking advice, then we must 
still adopt the same measures as above, 
and endeavor to destroy the latent poi- 
son, which by many authorities is con- 
sidered still to reside in the situation of 
the bite, by resorting to excision. It is 
also recommended to ascertain if there 
be any vesicles or pustules under the 
tongue, as affirmed by Marochetti ; and 
if present, these are to be opened and 
cauterized. We must adopt, at the same 
time, a psychical treatment, by holding 
out the greatest hopes to the patient, and 
dwelling on the probable prospect of cure, 
and never allowing any depression of 
mind. Stimulants and antispasmodics 
ma}' be given, as also anodynes and nar- 
cotics ; tonics are often required, and the 
usual diet may be allowed. 

When the distinctive characters of hy- 
drophobia make their appearance, and 
during the progress of the disease, cura- 
tive attempts must be made. Many spe- 
cific medicines have been used and ex- 
tolled, comprising articles from the 
mineral, vegetable, and animal king- 
doms, but all these so-called antidotes 
have signally failed. The whole list of 
remedies alluded to in the treatment of 
tetanus has been had recourse to and 
with little effect ; among the most promi- 
nent are the following : full and profuse 
venesection, but this has generally caused 
a more rapidly fatal issue ; the free use 
of mercury, both internally and exter- 
nally, to produce salivation, is neither 
specific nor beneficial, although a case of 
cure is reported in the American Journal 
of the Medical Sciences, vol. xxxix., p. 96, 
from drachm-doses of calomel ; diuretics, 
drastic purgatives, and emetics are like- 
wise of little benefit ; the injection into 
the veins of warm water, as recom- 
mended by Majendie, or of solutions of 



opium and morphia, as suggested by 
Dupuytren, have failed. 

The following are the general principles 
upon which we ought to act in our treat- 
ment of this disease ; first, to allay the 
highly nervous and spasmodic affections 
by quieting the excited psychical and 
physical conditions ; by the cautious ad- 
ministration of sedatives, opiates, and 
antispasmodics — such as opium, morphia, 
belladonna, musk, chloroform, cannabis 
indica, etc. ; by absolute rest, quiet com- 
panions, kindness and gentleness in speak- 
ing ; by giving, hopes ; by the avoidance 
of all noise and draughts ; by maintain- 
ing an equal temperature. Secondly, to 
support the vital powers by tonics, nutri- 
tion and stimulants, so as to enable nature 
to combat with the disease. Thirdly, to 
alleviate urgent symptoms, such as thirst, 
by the use of ice, etc. ; and to relieve ob- 
structed respiration and impending suffo- 
cation from laryngeal spasms, by laryn- 
gotomy or tracheotomy. 

Dr. Good writes: "It is highly probable 
that a spontaneous cure may be occasionally 
effected by the strength of the constitution 
or the remedial power of nature alone. The 
fact appears to be, that the disease requires 
about six or seven days to run through its 
course, at the expiration of which period 
the system seems to be exonerated, by the 
outlet of the salivary glands, of the poison 
with which it is infected. And hence, if by 
any means it be able to sustain and carry 
itself through this period, without being to- 
tally exhausted of nervous power in the 
course of so protracted and prostrating a con- 
flict, it will obtain a triumph over the dis- 
ease ; and any prescribed medicine made use 
of on the occasion will seem to have effected 
the cure, and will run away with the credit 
of having done so, till subsequent instances 
dissolve the charm and prove beyond contra- 
diction the utter futility of its pretensions. 
Our grand object must be to keep the patient 
alive, and prevent a fatal torpitude in the 
sensorium for a certain number of days, at 
any expense of stimulants or of subsequent 
debility. Wine is profusely given with great 
success in the bites of the most venomous 
serpents of the East, and analogy justifies us 
in proposiug it in the present mstance." 1 

[The many new remedies of late years 
have had among them several which have 
been recommended for, and tried in cases 
of hydrophobia, and in a few instances 
these trials have been followed by re- 
covery. So strong, however, is the con- 
viction of the necessary fatality of this 
disease, that the profession is very much 
inclined to call in question the accuracy 
of diagnosis in those cases where a re- 
covery has ensued. Yet there would seem 

1 Good's Study of Medicine, vol. iii., p. 303. _ 
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to be no reasonable ground to doubt that 
a few veritable cases have occurred in 
which rational treatment has produced a 
cure. 

Chloroform inhalation has often been 
followed by amelioration of the symptoms, 
but without affecting the result. So it 
has been with its congener chloral, taken 
internally. Intravenous injections of a 
watery solution of the latter were resorted 
to by M. Bucquoy, but with only tempo- 
rary benefit, vide Gazette Hebdom., 17th 
July, 1874. Similar treatment, with a 
like result was adopted by Prevost and 
Toloz, Gazette Medic-ale de Paris, jSTo. 
26, 1876. Inhalations of ether have been 
frequently resorted to. The combined 
use of bromide of potassium, chloral, and 
hypodermic injections of morphia and 
atropia accomplished nothing when re- 
sorted to by Wolfe, American Journal of 
the Medical Sciences, October, 1875, p. 567. 
"Woorara has been resorted to in several 
cases. Watson combined it with strych- 
nia, and recovery ensued in a well-marked 
case with an apparently unquestionable 
history, American Journal of the Medical 
Sciences, July, 1876, p. 81. In the same 
journal for January, 1877, at page 136, 
will be found the history of a case in 
which Dr. Ira B Read combined woorara 
with morphia with amelioration of the 
symptoms, but without averting a fatal 
issue. 

Woorara is credited with having been 
successfully resorted to by Offenberg of 
Berlin, see Medical Record, March 18, 
1876. 

The inhalation of the nitrite of amyl 
has been tried with very great relief to 
the symptoms, but without preventing a 
fatal termination. Dr. W. S. Forbes, of 
Philadelphia, who reports two cases in 
the American Journal of the Medical 
Sciences for April, 1878, page 402, thinks 
that the improvement which followed the 
use of this agent was so marked as to 
give good grounds for encouragement in 
its further use.] 



Glanders. 

Glanders is a disease peculiarly apper- 
taining to the horse, consisting ofa specific 
poison, which is highly contagious and 
capable of being communicated to the 
human species through the medium of 
inoculation. Although this disease has 
been recognized in the horse from the 
time of Hippocrates, yet it is only of late 
years that it has been satisfactorily proved 
to exist in man. It was formerly entirely 
overlooked, and the disease considered to 
be one of a purely local character atten- 
dant upon unhealthy and unclean wounds, 
terminating fatally. Dr. Elliotson was 



the first who accurately described the 
disease in man, and he termed itEquinia, 
as proceeding from the horse. Glanders 
essentially consists in an eruption of pe- 
culiar tubercles or deposits which mani- 
fest themselves under two distinct forms, 
which are, however, merely different types 
of one and the same disease. Thus in 
the one form it attacks the mucous mem- 
brane of the nose and neighboring glands, 
and constitutes what is termed "glanders 
proper ; this is the morve of the French, 
and Rotz of the Germans. In the other 
form it affects the absorbents or lymphatics 
and the skin, either of the extremities or 
trunk, causing enlargement of those parts, 
and producing a corded and knotty con- 
dition under the skin, not unlike worms ; 
hence the term applied to this form by 
the Germans, viz., the Wurm or Haut- 
wurm. It is known in England by the 
name of farcy or farcy buds, and in France 
by that of farcin. The disease generally 
appears in from three to six days after 
inoculation, although some affirm that it 
may not be developed for weeks or months 
after. 

The symptoms of glanders in the horse are 
thus described by Youatt :' The local symp- 
toms are, a nasal discharge, which is the 
earliest sign, and consists of an increased 
secretion, small in quantity and flowing con- 
stantly, and is of an aqueous character, mixed 
with a little mucus. It is not sticky when 
first recognized, but becomes so afterwards, 
having a peculiar viscidity and glueyness. 
The discharge soon increases in quantity, and 
becomes discolored, bloody, and offensive in 
the advanced stages. On the other hand, 
the discharge may continue for many months, 
or even for two or three years, unattended by 
any other symptom, and yet the horse be 
decidedly glandered. The glands under the 
jaw soon become enlarged, and are generally 
observed on the same side as the affected nos- 
tril ; the swelling at first may be somewhat 
large and diffused, but this subsides in a 
great measure, and leaves one or two gland- 
ular enlargements, which become closely 
adherent to the jaw-bone. The mucous mem- 
brane of the nose becomes of a dark purplish 
hue or almost of a leaden color ; never the 
faint pink blush of health or the intense and 
vivid red of usual inflammation. Spots of 
ulceration will probably appear on the mem- 
brane covering the cartilage of the nose : 
these ulcers are of a circular form, deep, and 
with abrupt and prominent edges, and be- 
come larger and more numerous, obstructing 
the nasal passages and causing a grating or 
choking noise in breathing. The disease 
extends upwards into the frontal sinuses, 
and the integument of the forehead becomes 
thickened and swollen, causing peculiar ten- 
derness. The absorbents about the face and 
neck become now implicated, constituting 

1 Youatt, On the Horse. 
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farcy ; those enlarge and soon ulcerate. The 
absorbents on the inside of the thigh, and 
then the deep absorbents of both hind legs, 
are next involved, causing them to swell to a 
great size, and become stiff, hot, and tender. 
The constitutional symptoms are, loss of flesh, 
impaired appetite, failing strength, more or 
less urgent cough ; the belly tucked up ; the 
coat unthrifty and readily coining off. The 
animal soon presents one mass of putrefac- 
tion, and dies exhausted. 

Respecting farcy, Youatt describes it in the 
horse as being a different type of the same 
disease : " It is an affection of the absorbents 
and their glands, usually attacking the ex- 
tremities, commencing in a kind of gland- 
erous chancre or ulcer. The absorbents 
open upon every chancre, and take up a por- 
tion of the virus, which is secreted by the 
ulcer, and as it passes along the absorbent 
vessels, these suffer from its acrimonious 
quality ; hence the corded veins, as they are 
called by the farrier, or more properly the 
thickened and inflamed absorbents following 
the course of the veins. At certain distances 
in the course of the absorbents are valves, 
and these belly out and impede or arrest the 
progress of the matter towards the chest. 
The virus at these places causes swellings, 
which are very hard, even of a scirrhous hard- 
ness, more or less tender, and with percepti- 
ble heat about them. They are observed 
about the lips, nose, neck, axillary spaces, 
and thighs. Suppuration and ulceration 
next ensue. The ulcers are rounded, with 
elevated edges and pale surface ; they are 
true chancres, and discharge a virus as infec- 
tious, as dangerous, as the matter of glanders. 
While they remain in their hard and promi- 
nent state, they are called buttons or farcy buds, 
and they are connected together by the in- 
flamed and corded absorbents. The constitu- 
tional symptoms are, drooping, impaired ap- 
petite, loss of flesh ; the coat will stare. The 
horse may then rally, and appear to be restored 
to health. By degrees, however, the affection 
soon becomes general ; the myriads of capil- 
lary absorbents that penetrate every part 
become inflamed and enlarged, and cease to 
discharge their functions ; hence arise the 
enlargements of the substance of various 
parts, swellings of the legs, chest, and head ; 
these are sudden, painful, and enormous, 
distinguished by a heat and tenderness which 
do not accompany other enlargements." 

In man the disease manifests itself in 
much the same form as in the horse, viz., 
as glanders or farcy ; but in general these 
two forms are associated, commencing 
either as acute glanders followed by farcy, 
or as farcy rapidly succeeded by glanders ; 
the disease is also more frequently at- 
tended with an extensive tubercular erup- 
tion of the skin of an exanthematous 
character. There is a stage of incubation 
of from two to fifteen days, and then the 
disease passes through a premonitory 
stasje, consisting of ordinary pyrexia, 
febrile excitement, etc., and then through 



its specific or eruptive stage, with its spe- 
cial local and constitutional symptoms. 
The stage of invasion, or the premonitory 
stage, commences with a feeling of indis- 
position or depression, and with peculiar 
wandering pains, followed by febrile ex- 
citement, shivering, great heat, and un- 
easiness ; soon after there is pain affecting 
the muscles simulating rheumatism, and 
often mistaken for it. The pain gene- 
rally attacks the extremities, and more 
especially the bend of the groin, the ax- 
ilke, and neck ; where, upon careful and 
minute examination, swellings may be 
detected, which are sometimes diffused 
and sometimes circumscribed, indicating 
glandular complication : these may dis- 
appear suddenly, or may be altogether 
absent. The fever soon assumes a more 
inflammatory character, the pulse becom- 
ing full, 92 to 96 ; the skin is hot and dry, 
the face flushed, and the head heavy ; 
there is want of sleep, the tongue is foul, 
the urine scanty and high-colored. Rigors 
ensue, there is profuse perspiration of a 
sour character, and diarrhoea may set in. 
Sooner or later the second stage, that 
of eruption, takes place, and at once de- 
velops the specific characters of the dis- 
ease. In acute cases this almost at once 
appears soon after the invasion, but in 
chronic cases there may be an interval of 
weeks. The following are the local and 
constitutional symptoms of this stage. 
The most prominent is the glanders-erup- 
tion, consisting of a crop of pustules, re- 
markably hard, simulating those of small- 
pox, and attacking the skin like an exan- 
them ; it is considered to be peculiar and 
specific of the disease. Bayer has re- 
garded it as quite distinct from the pock- 
pustules of ecthyma and other exanthe- 
mata. Yirchow states, that although in 
outward appearance these resemble pus- 
tules, they are not so in reality, as they 
consist of a firm and tenacious deposit in 
the corium of the skin, of a whitish or 
yellowish material, over which the epi- 
dermis passes. He describes their devel- 
opment as follows: "At first there ap- 
pear some red spots, which are very 
small, and resemble flea-bites, and soon 
aequire a papular elevation, subsequently 
rising above the level of the surface like 
small shot, assuming a yellow color. 
These shot-like knots are either flat or 
round, and do not lie in a bladder-like 
elevation of the epidermis, but in a kind 
of hole in the corium, as if the latter had 
been punched out ; they are not always 
solitary, but often disposed in groups. 
There is some surrounding injection, and 
under the epidermis there is found a pu- 
riform and yellow fluid, seemingly con- 
sistent, which is chiefly formed from soft- 
ening of the knot. They are composed of 
a homogeneous yellowish substance, which 
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is pretty firm and somewhat brittle, and 
have great resemblance to tubercle. Mi- 
croscopically examined, they present an 
amorphous granular appearance, mixed 
with cell-elements and cell-growths, and 
numerous fat-globules." 1 Virchow con- 
siders them to be a cell-formation in the 
first instance, which subsequently passes 
into a cheesy condition, and then softens 
down, producing the pus of glanders and 
the farcy abscesses. They attack in a 
similar manner the mucous membrane of 
the nose, where the knots are small and 
linseed-shaped, and give rise to the pecu- 
liar nasal discharge. Softening of these 
tubercles next ensues, the skin gives way, 
and ulceration follows ; and thus there 
are left small holes filled with debris. 

[Rindfleisch says that the deposits are 
entirely made up of embryonic tissue, 
and differ from the corresponding pro- 
ducts of syphilis and leprosy in a speedier 
rate of change, terminating invariably in 
suppuration. 2 ] 

In all the cases of glanders which we 
have observed during the past five years, 
the eruption commenced as vesicles, and 
rapidly became pustular with an inflamed 
livid base ; the pustules were scattered 
indiscriminately over the face, neck, and 
abdomen, and some few on the extremi- 
ties ; when closer together they became con- 
fluent, discharging a sero-purulent fluid, 
ultimately leaving an irregular ulcerated 
surface, encrusted with a soft brownish 
sloughy coating. When appearing about 
the face and neck they were accompanied 
with an erysipelatous redness of the skin, 
causing pufflness of the lids, cheek, and 
neck. 

In the very early stage they were not 
at all unlike the eruption of varicella. 
The illustration opposite represents other 
eruptions on the face, neck, and chest in 
a man set. twenty-three, who died on the 
thirteenth day. 

These tubercles may be developed in 
other situations, such as in the subcuta- 
neous cellular tissue, producing circum- 
scribed, hard, and painful boils, or else 
diffused swellings of great extent, which 
either open spontaneous^ 7 , or give rise to 
extensive sloughing of the skin and 
deeper structures ; or, in rarer instances, 
subside and reappear in other parts. This 
form is termed flying farcy. Accompany- 
ing the eruption, we found sooner or later, 
generally at the same time, small soft tu- 
mors scattered about the extremities, 
forming a kind of pyaemic abscesses, gen- 
erally seated in the muscles, seldom at- 
tacking the glands, and wheu suboutane- 

1 Handbnch der Patliologie und Therapie, 
Band ii., Abth. 1. 

2 Pathological Histology. Sydenham Soci- 
ety's. translation, vol. i., p. 387. 



ous remarkably defined, like an egg. This 
condition is represented in the second il- 
lustration, taken from a man set. fifty, 
who died on the twelfth or thirteenth 
day. 1 They may likewise occur in the 
substance of the muscles, more especially 
in those of the calf of the leg and back, 
forming distinct, hard, isolated masses, 
which are often exceedingly painful ; but 
these more often are not observed until 
after death, when they may be found va- 
rying from the size of a millet-seed to 
that of a walnut, and in various stages of 
softening. 

In the more advanced stages of the dis- 
ease' these eruptive tubercles or pustules 
attack the mucous membrane of the 
larynx, trachea, and bronchi, as also the 
lungs and pleura, causing pneumonia and 
pleurisy. Virchow considers that the 
part where there is most exudation is in 
the lungs ; and here there is, for the most 
part, a series of tubercles on the surface, 
covered by a fibrinous pleuritic layer, and 
exciting internally lobular hepatization, 
forming the pneumonia of glanders. 

Occasionally the tubercles attack other 
organs, such as the testicle, infiltrating it, 
and simulating rheumatic orchitis ; the 
kidneys ; the pancreas ; the serous and 
synovial membranes. 

Some authors describe the eruption as 
consisting of phlyzacious pustules in livid 
patches and in small tumors which arise 
in different parts of the body ; the pus- 
tules being round, and often umbilicated, 
containing a liquid purulent matter, with 
a little coagulated lymph in the form of a 
white soft substance, ver}^ similar to that 
contained in variolous, pustules, and in 
the phlyzacious pustules induced by the 
external application of tartar emetic. 

The mucous membrane of the nose, 
frontal sinuses, and parts adjoining, be- 
comes involved, and the nasal discharge 
is one of the first symptoms of the dis- 
ease, and may precede any visible erup- 
tion on the mucous membrane of the 
nose : at the onset it resembles more or 
less ordinary catarrh, and is thin and 
clear, like water ; but afterwards, as in 
the horse, it becomes characterized by 
formiug a thick, stick}-, highly tenacious, 
puriform fluid, of a dirty yellow or red- 
brown color, often mixed with blood. 
Should the patient be in a recumbent po- 
sition, this discharge may flow back 
through the posterior nares, and escape 
observation, so that the practitioner may 
overlook the disease. As far as our ob- 
servation has gone (and this is confirmed 
by the recent reports of other cases), the 
nasal discharge did not exist or take place 

1 See the report of both these cases in Gny's 
Hosp. Reports, series iii., vol. vii., p. 304. 
Wax models 29 6 1 ', 29 6«. 
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until just before the death of the patient ; 
indeed, in one well-marked case, there 
was no discharge, but merely a slight 
reddening of the mucous membrane. 

The nose and face become oedematous 
and swollen, of a dusky and shining ap- 
pearance, which extends to the eyes and 
scalp ; the conjunctivae may be covered 
with thick secretion, gluing the eyelids 
together. 

The submaxillary glands are seldom in- 
volved in man ; but the tonsils are pecu- 
liarly liable to be affected, and large ab- 
scesses are often formed in them. 

The swelliugs and discharge increase, 
the latter becoming profuse and intense ; 
inflammation extends ; bullte appear on 
the integuments, and abscesses form one 
after auother ; and gangrene sometimes 
attacks the nose, eyelids, etc. 

The constitutional symptoms during 
the progress of the disease are severe, 
and at first of the inflammatory type, but 
soon assume a typhoid character : the 
pulse, 110 to 120 ; the skin hot, and cov- 
ered with clammy sweat of a peculiar 
sour odor : there is excessive thirst ; low 
delirium with tremors, and laborious 
respiration ; coma supervenes, and death 
results from exhaustion. In many in- 
stances the symptoms resemble those of 
pyamiia. 

The duration of the disease varies ; in 
the acutest form it is fatal within a week, 
and death has taken place even within 
three days : in others it has lasted three 
or four weeks, and in some rare instances 
life has been prolonged for many months. 

Such are the effects of acute glanders 
in man ; but in many instances it is asso- 
ciated with acute farey, which consists in 
the superaddition of inflamed absorbents 
and lymphatics, and is generally induced 
by the inoculation of a scratch or abra- 
sion on the extremities ; in these eases 
we have diffused suppuration of the limb, 
and suppurating glands. 

The other modifications are the slow or 
chronic forms of the disease. The chro- 
nic glanders is remarkable for its slow 
development and course, and slow death; 
the discharge from the nose is fetid and 
viscid, attended with pain and swelling 
of that part as well as of the eyelids : ab- 
scesses form near the joints, and profuse 
perspiration and emaciation oecur. 

In the chronic farc}^ the wound degene- 
rates into a foul ulcer, and the inflamma- 
tion and suppuration of the lymphatics 
are slow and tedious, but it often termi- 
nates in acute glanders. 

As an instance of the chronic form of the 
disease, the following case, quoted from 
Travers, 1 is appended. Nimrod Lambert, a 

1 On Constitutional Irritation, p. 362. 



healthy hackney coachman, set. 32, infected 
a chap on the inside of the right thumb, by 
inserting it into the nostrils of a glandered 
horse to pull off a scab. He remembered to 
have afterwards wiped the thumb with a . 
wisp of hay. In the space of six hours he 
was seized with violent pain and swelling of 
the thumb ; it inflamed rapidly. On the 
third day he was suddenly taken ill, whilst 
driving, with cold shivers and giddiness, and 
stated that he entirely lost the use of his 
limbs for seven hours. At this time his arm 
pained him much all the way up, and on the 
following day it was streaked with red lines 
and excessively swollen. The armpit was 
also much swollen and tender. In the even- 
ing of the fourth day he was carried to Guy's 
Hospital, where he lay during twenty-four 
weeks. Superficial collections of matter 
formed successively in the course of the ab- 
sorbents. The corresponding portion of the 
integuments sloughed, leaving extensive ul- 
cers which discharged an unhealthy and fetid 
matter. The glands at either angle of the 
lower jaw and those of the groin became 
swollen, and he was much afflicted with pain 
between the eyes and down the nose, and ul- 
ceration of the membrana narium attended 
with discharge. During the progress of the 
local disease he had much constitutional ill- 
ness. He totally lost his appetite, and was 
oppressed with nausea, complained of severe 
pains with swimming in the head, and occa- 
sionally wandered in mind. He had also 
much pain through the whole course of the 
spine, especially in the region of the kidneys. 
His urine was thick and discolored, and fetid ; 
his motions were slimy and purulent. Ex- 
pecting to die, he quitted the hospital, and 
lay at home the remainder of the twelve- 
month in a state of great emaciation from the 
continued discharge of his sores, and his ina- 
bility to take food or procure any refreshing 
sleep, even with the assistance of opiates, 
which he took habitually. At the end of the 
twelvemonth his health gradually returned, 
the arm began to heal, and he became com- 
paratively hearty and resumed his occupa- 
tion, though with much inconvenience, owing 
to the distortion of his hand by the retraction 
of the thumb and forefinger, in the cicatriza- 
tion of a long line of abscesses, reaching to 
the middle of his upper arm. After six weeks 
this cicatrix ulcerated afresh, and healed 
slowly. He became subject to wandering 
pains in the head, both sides of the neck, 
loins, and groin ; was not so strong- or so 
fleshy as formerly, but had a good appetite. 
He had a great heaviness and disposition to 
sleep during the day ; and at the end of two 
years and a half from the breaking out of the 
disease considered his constitution broken, 
and despaired of being ever again the man he 
was. 

An ass was inoculated by Mr. Sewell 
with the matter of this man's sores, and 
died glandered. 

AVith regard to the diagnosis of the 
disease in the horse, Mr. Youalt remarks, 
that it is chiefly recognized by the dis- 
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charge from the nostril and by a singular 
hardness of the glands in the proximity 
of the jaw-bone, which are frequently 
actually adherent to it ; these glands be- 
ing rarely large except at first, and neither 
hot nor tender ; the adhesions are owing 
to inflammatory action and the effusion of 
lymph on the exterior. Pie says if there 
be a doubt, the inoculation of a con- 
demned horse or ass with the nasal dis- 
charge will reproduce the disease iu a 
few days. 

In man it is most difficult to recog- 
nize at its onset, as the general symptoms 
do not differ from those of ordinary ani- 
mal poisoning. In the early eruptive 
stage it is very much like the smallpox, 
and may have its shotty feel; but the his- 
tory and subsequent development of the 
disease will soon indicate its nature ; at a 
later period it resembles rheumatism, 
pyaemia, and typhus fever ; but when 
once the eruptive stage is developed, all 
doubt will be at an end ; the presence of 
a peculiar exanthem, the local nasal dis- 
charge, if present, the erysipelatous blush 
in the face and eyes, the tumors and 
knots in the cellular tissue and muscles, 
and the local suppurations, sufficiently at- 
test its character. Billroth lays great 
stress on the numerous hemorrhagic ab- 
scesses in the muscles as being very cha- 
racteristic of the pysemia of glanders. 

Glanders is not to be confounded with 
an eruptive disease produced by the mnr-. 
bid fluids generated in the affection called 
grease, an inflammation and swelling in 
the heels of the horse, from which at a 
certain period a very acrid thin matter 
issues. This, when applied to any abra- 
sion of the hands, gives rise to a pustular 
affection of the skin, and is termed Eqni- 
nia mitis, in contradistinction to glanders, 
which is often called Equlnia glandulosa. 
It is not at all uncommon among coach- 
men, stable-boys, farriers, and other per- 
sons who dress the heels of horses affected 
by the disease. The pustules are very 
similar to those of ecthyma, are elevated, 
and have a red, purple, swelled base ; 
they are about the size of a sixpence, and 
vary in number ; the pustules become 
purulent about the third day, and begin 
to dry about the tenth or twelfth, forming 
thick scabs, which leave well-marked 
cicatrices. It was at one time supposed 
to be the origin of cowpox, but subse- 
quent experiments have disproved this. 
Its treatment consists merely in rest and 
mild local applications. 

The prognosis in glanders is very un- 
favorable ; recovery rarely taking place 
unless early treatment be adopted, and in 
only mild cases of poisoning, where the 
activity of the virus is weakened. 

The post-mortem appearances have 



been well described in two recent cases, 1 
in both of which there was absence of 
nasal discharge. One of the patients died 
on the twenty-first day. The blood was 
found fluid, the muscles soft and rotten, 
the cervical and left parotid glands sup- 
purating ; the lower part of the right lung 
quite solid with gra}' hepatization ; its tis- 
sue completely broken down and infil- 
trated with purulent fluid ; the left lung 
studded throughout with numerous 
patches of a slate color and of the size of 
hazel-nuts. 

The second patient died on the thir- 
teenth day ; there was no affection of the 
lymphatic glands, but suppuration in the 
muscles of both calves of the leg and 
local abscesses in other parts of the body, 
chiefly in the muscles ; the joints were 
free from suppuration ; there were recent 
patches of lymph in the pleura ; lobular 
pneumonia in the base of the upper lobe 
of the right lung, in a state of gray hepa- 
tization ; the lower lobes of both lungs 
throughout contained smaller hepatized 
masses : the liver was free from disease. 

Respecting the seat and nature of the 
disease there are several opinions. Some 
regard it as a purely local affection de- 
rived from atmospheric causes and engen- 
dering oxidation and acidification of the 
secretions, involving chiefly the lympha- 
tics of the nose. Others consider it to be 
more often a spontaneous and primitive 
change in the blood, basing their opinion 
upon the fact that the peculiar secretion 
in glanders, when injected into the blood 
of a sound horse, produces the disease. 
Others, again, assert it to be a tubercular 
disease. 2 Of late years it has been sug- 
gested that it is a kind of pyamiia, from 
the absorption of pus, and not a specific- 
disease. 

In man as well as in the horse the dis- 
ease arises from contagion, and the most 
common medium is the nasal discharge, 
and the discharge from farcy swellings. 
It may be spontaneously developed in the 
horse, but never is in man ; but once com- 
municated by the horse to man, it can be 
communicated from man to man. Ac- 



1 Dickinson, Lancet, March, 1869. Poland, 
Medical Times and^Gazette, March, 1869. 

2 M. Villemin (Etudes sur la Tubercnlose, 
Paris, 1868, p. 431) considers glanders to be 
the nearest approach to tuberculosis ; he 
speaks of the farcy bnd, the tubercular 
granulations, the caseous engorgements of 
the glands, the caseous pneumonia, etc., as 
all similar to the characters of phthisis. As 
we have an acute and chronic phthisis, so we 
have an acute and chronic glanders. Glan- 
ders and tubercle are closely allied, and must 
be looked upon as nearly related species or 
the same genus. 
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cording to some, the poison may be com- 
municated through the blood, and Viborg 
states that it may be also by the saliva, 
urine, and sweat. Langenbeck found a 
peculiar fungus in the nasal discharge, 
which he considered to be the medium of 
contagion ; this, however, has been proved 
to be accidental. Of the chemical nature 
of glanders-matter nothing is known. 

Although the virus must come in direct 
contact with a wound or abraded surface, 
or fall upon some thin and delicate mem- 
brane, like that of the nose, in order to 
become absorbed, yet cases are recorded 
in which the surface was intact, and the 
disease produced by the wiping of the face 
with unclean hands or cloths. 

Youatt states that there is not one-tenth 
part of the ravages from glanders now which 
prevailed thirty or forty years ago, and, gen- 
erally speaking, it is now only found as a 
frequent and prevalent disease where neglect 
and filth and want of ventilation exist. He 
attributes the disease in the horse to the fol- 
lowing causes : improper stable management, 
viz., want of ventilation, ill-drainage, had 
pavement, want of cleanliness and comfort ; 
anything that injures or impairs the vital 
energy of the nose, such as fracture of the 
hones of the nose, violent catarrh, prolonged 
discharges from the nose ; want of regular 
exercise, or excessive and undue exercise, as 
after a hard day's chase, or at the close of a 
severe campaign. Atmospheric influences 
have somewhat to do with its prevalence ; 
thus it is not so frequent in summer as in 
winter, the air in the stables being then not 
so close or so foul, or so liable to alterations 
of temperature ; and there are some remark- 
able cases on record of the connection of mois- 
ture or moist exhalations with the cause of 
glanders. Hereditary predisposition has been 
mentioned by M. Dupuy, and supported by 
decisive cases. 

The treatment in the horse is thus alluded 
to by Mr. Youatt : — 

"Wherever there is a glandered horse, or 
even a suspected one, prophylactic and pre- 
ventive measures must be studiously adopted, 
great care and cleanliness, avoidance of all 
unnecessary contact, and especially sleeping 
in the stable ; all wounds and excoriations 
should be well protected, and after imavoid- 
able contact with the animals, or even the 
surrounding articles, a thorough and frequent 
ablution should be made. Great care must 
also be taken to avoid any discharge from the 
nostrils, during the sneezing of the animal, 
as it might be conveyed to the face, or eyes, 
or nose. In the horse, the disease may be 
avoided by providing cool and ventilated sta- 
bles, good and efficient drainage, regular ex- 
ercise, occasional green-meat in summer, and 
carrots in winter." 

Mr. Youatt continues: "Considering the 
degree to which this disease, even at the 
present day, often prevails, the legislature 
would be justified in interfering by some se- 
vere enactments, as has been done in the 



case of the smallpox in the human subject. 
Where the life of a valuable animal is at 
stake, and the owner adopts every precaution 
to prevent infection, he may subject his horse 
to medical treatment ; but in ordinary in- 
stances he is not faithful to his own interests, 
or that of his neighbors, who does not remove 
the possibility of danger in the most summary 
manner." 

When the disease has become actually de- 
veloped as acute glanders, there are no cer- 
tain remedies. With regard to the treatment 
in the horse, Mr. Youatt writes : "There is 
scarcely a drug to which a fair trial has not 
been given. Blue vitriol and Spanish fly 
have held out the longest. Biniodide of cop- 
per has lately been used, hut is not to be de- 
pended upon. The remedial measures to he 
resorted to are, a pure atmosphere, etc., con- 
sidering that it is the peculiar disease of the 
stabled horse." Injections into the nostrils, 
and even trephining of the frontal sinuses for 
more effectual contact, have been had recourse 
to. "But," Mr. Youatt adds, "while glan- 
ders is incurable, farcy in its early stage and 
mild form may be successfully treated. As a 
general rule, and especially when the buttons 
or buds are beginning to appear, a mild dose 
of physic should be first administered. The 
buds should be carefully examined, and if 
any of these have broken, the budding-iron, 
at a dull red heat, should be applied. If pus 
should be felt in them, they should he pene- 
trated with the iron. These wounds should 
be daily inspected, and if when the slough of 
the cautery comes off they look pale, foul, 
and spongy, and discharge a thin matter, 
they should be frequently washed with a 
strong solution of corrosive sublimate dis- 
solved in rectified spirit. When looking 
healthy, friar's balsam is to be used. The 
constitutional measures are, the employment 
of bichloride of mercury, combined with ton- 
ics ; cantharides, with vegetable bitters ; bin- 
iodide of copper, employed as a stimulant 
and tonic. Together with these remedies, 
good air, full allowance of corn, green-meat, 
and carrots must be employed. 

The treatment of the disease in man is 
likewise extremely unsatisfactory, for 
there are no certain remedies. Iodine 
and its preparations have been employed ; 
Fowler's solution of arsenic and other 
mineral drugs are recommended, creasote, 
turpentine, etc. But the best constitu- 
tional treatment to be adopted seems to 
be that based upon general principles, 
viz., the alleviation of the concomitant 
symptoms, such as the distressing thirst, 
and the supporting of the powers of life 
by fresh air, generous diet, stimulants, 
acidulated draughts, and tonics in the 
shape of quinine or iron. At the same 
time local measures must not be disre- 
garded in order to arrest the progress of 
the local affection, and change its charac- 
ter if possible ; these are highly import- 
ant, and especially where the disease as- 
sumes a chronic form. Strong creasote 
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solutions, nitrate of silver solutions, and 
other powerful astringents, are to be in- 
jected into the nostrils, or sponged over 
the entire surface. Solutions of chlorides 
and the chloruret of potash have also 
been recommended as injections and gar- 
gles, as also camphor and nitro-muriatic 
acid ; turpentine embrocations and fumi- 
gations with volatile stimulating antisep- 
tics, conveyed through the medium of 
warm aqueous vapor. When knotty tu- 
mors, boils, or abscesses form, these 
should be early and freely incised •and 
the contents evacuated. In the case from 



which the second illustration is taken, the 
man was well aware of the nature of his 
disorder, styling it farcy ; and as he was 
in the habit of treating horses suffering 
from the disease by opening the tumors 
and burning them, so he wished the same 
plan to be adopted on himself. He ex- 
pressed himself dissatisfied that it had 
not been done : however, in the present 
instance it would have been cruel to have 
gashed this man all over from head to 
foot, and then probably have missed some 
of the deeper-seated collections of matter. 



WOUNDS OF VESSELS. 

By Charles H. Moore, Esq. 

Revised by Lewis A. Stimson, M.D. 



Hemorrhage. 

All wounds of a vascular parts are 
necessarily attended with hemorrhage 
from the vessels which have been opened 
by the injury. In the first moments after 
the infliction of the wound, the violence 
and amount of the bleeding depend upon 
the number and the smooth cutting of the 
opened vessels. In the majority of cases, 
the bleeding is stopped by the natural 
powers of the blood and wounded parts ; 
and it is important only when many or 
large vessels are concerned, or when the 
bleeding continues. Injuries of the larger 
arteries and veins form the subject of 
separate portions of this work ; the more 
frequent hemorrhages of various kinds, 
which occur under other circumstances, 
will now be considered. 

In all slight wounds the blood oozes 
forth evenly, without jerking motion ; 
and being composed of the mixed con- 
tents -of both arterial and venous twigs, 
it is intermediate in color between them. 
Under ordinary circumstances, such hem- 
orrhage gradually and spontaneously 
ceases ; but in others it persists. It per- 
sists, if the flow of blood to the part be 
encouraged by a high temperature, or by 
the force of gravitation on the blood, or 
by the muscular or the expiratory efforts 
of the patient. If the current of the 
blood along its natural channels be ob- 
structed, as by pressure on the blood- 
vessel, the hemorrhage persists. It does 
so, if the natural contraction of the bleed- 



ing vessels be interfered with, or if certain 
chemical agents or its own peculiar com- 
position prevent the coagulation of the 
blood. Thus, a superficial laceration of 
the liver or spleen is in much the same 
condition as an external wound with a 
warm sponge upon it ; the flow of blood 
is favored by the high temperature of the 
interior of the body, and continues some- 
times to a fatal extent. Such injuries of 
the liver bleed inordinate^ from another 
cause, viz., that the hepatic veins, not 
beiug contractile or surrounded by any 
loose tissue, cannot close, or even collapse. 
Obstinate hemorrhage sometimes follows 
the extraction of a tooth, and the sawing 
across of the nutrient artery of a bone in 
an amputation. Whether previous dis- 
ease have altered the tone of the artery 
or not, the fact appears to be that the 
divided vessel cannot contract or collapse 
in the dense canal within which it is 
lodged. Varicose veins of the lower ex- 
tremity, and those of the rectum, bleed, 
when they burst, with a double force ; 
since, being unprotected by valves, they 
possess both an onward and a retrograde 
current of blood towards the part which 
has given way. The struggles and cries 
of a patient greatly increase the bleeding 
from wounds of the almost valveless veins 
of the head and neck, especially if the 
person be restrained in a recumbent pos- 
ture. 

Hemorrhage, whether it declare itself 
by the external discharge of blood from 
a wound or through any of the open 
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canals of the body, or be concealed by the 
accumulation of the blood within a closed 
cavity, is attended by general symptoms, 
sufficient to indicate what is going on. 
The ruddy tint of the integument de- 
parts ; the lips and conjunctiva appear 
blanched ; the withdrawal of blood pro- 
duces a disproportion between the size of 
the arteries and their contents, and the 
pulse is at first small ; it also increases in 
frequency, the heart laboring to make up 
in rapidity of action for the small quantity 
of blood which it sends forth at every beat. 
A feeling of languor, yawning, throbbing 
of the temples, impressions of noises and 
of light come on ; the surface loses 
warmth ; and at length the heart and 
brain somewhat suddenly cease from their 
functions, the patient becoming uncon- 
scious and falling down, and the pulse 
being nearly, or for a time completely, 
interrupted. The breathing during this 
syncope is very feeble, and performed 
only by the diaphragm. If the flow of 
blood continue under these circumstances, 
the patient dies ; but if, as is far more 
commonly the ease, its issue should cease, 
rapid coagulation takes place at the orifice 
of the vessel, and the plug thus formed 
prevents the immediate recurrence of the 
bleeding. An attack of vomiting often 
accompanies the return of consciousness. 
The heart resumes its function, at first 
feebly, and afterwards with frequency and 
even with violence. The pulse is jerking, 
soft, and easily compressible, the wall of 
the artery being soft and large, and con- 
tracting very incompletely after the small 
wave of blood has shot through it. All 
the soft tissues of the body lose their usual 
tension and plumpness, and the features 
of the face are thinned. These changes 
result partly from the mere absence of 
the blood, as a tumor feels less hard after 
its removal from the body than when in- 
jected by a continuous current of blood ; 
partly also they are due to the diminution 
of the fluid constituents of the body, 
which have been rapidly absorbed for the 
purpose of refilling the bloodvessels. Ex- 
treme or repeated hemorrhage, such as 
occurs from the opening of an artery or 
from lacerations of internal organs, occa- 
sions faintness, sighing, restless tossings, 
with the other symptoms already de- 
scribed, sometimes amaurosis, and at 
length delirium or convulsions. The 
actual death may take place suddenly 
upon the patient's assuming the erect 
posture, or lifting the hands above the 
head ; or it may be gradual and preceded 
by insensibility, with stertor and puffing 
of the cheeks, and copious cold perspira- 
tions of several hours' duration. The 
occurrence of death during hemorrhage, 
however, cannot always be ascribed to 
the quantity in which the blood has es- 



caped, since patients differ much in their 
endurance of loss of blood. Infants sutler 
most from this cause. One adult may 
fall into syncope at the abstraction of 
twenty ounces of blood ; another, stand- 
ing, with his back towards a large fire, 
will bear the loss of more than fifty ounces 
before feeling faint. And in other in- 
stances it may happen that death is not 
due so much to the quantity of blood lost 
as to the hemorrhage being associated 
with terror, with other physical disease, 
or with the influence of a suicidal mind. 

The change in the density of the blood, 
which has been described as a result of 
continued hemorrhage, renders it unnatu- 
rally liable to escape from the blood- 
vessels. In persons who are suffering 
from hemorrhage in one situation it may 
accordingly happen, that smaller extrava- 
sations of blood take place in distant 
tissues. Such secondary bleeding occurs 
in uninjured parts of the body, and in 
persons who may be assumed to be healthy, 
since it will follow when the primary 
hemorrhage has been the consequence of 
a wound. Thus, I have observed ecchy- 
moses in distant parts of the body of a 
patient who bad died of traumatic ab- 
dominal hemorrhage. Dr. Denman re- 
ported an instance of fatal cerebral apo- 
plexy in a patient who had suffered from 
uterine hemorrhage for seven years ; and 
Mr. Travers another, which occurred 
during the performance of venesection for 
an attack of pneumonia. 

The hemorrhages which have been 
considered above are such as occur in 
persons of ordinary health, and are not 
modified by any peculiarities in the con- 
struction of the bloodvessels, the compo- 
sition of the blood, or any more occult or 
constitutional cause. Yet there are not 
a few instances of hemorrhage, for the 
treatment of which the aid of the surgeon 
is sought, and in which, without a visible 
breach of the surface, the blood pours 
forth from mucous membranes or from 
the skin, or accumulates, as it is extrava- 
sated in the natural serous cavities, or in 
the areolar and muscular tissues. 

[The hemorrhages known as neuro- 
pathic are varied in form, often preceded 
by eruptive symptoms, sometimes marked 
by an intermittent or periodic course, and 
associated with other nerve symptoms, 
such as hysteria, epilepsy, and pain. 
They may be produced in perfectly 
healthy persons by sudden violent emo- 
tions, fright, etc. Lancereaux mentions 
two remarkable examples. A young cabi- 
net-maker, engaged in moving a valuable 
piece of furniture, nearly let it fall, and 
was very much alarmed by the accident. 
The same evening he had a violent epis- 
taxis (having never had any before), 
which was repeated on the following 



HEMORRHAGE. 



449 



days, and accompanied by bleeding from 
the gums. Two months afterwards he 
entered the hospital in a state of extreme 
anaemia, with discolored skin, pulpy 
gums, and ecchymoses on the limbs. 
Epistaxis or bleeding from the gums oc- 
curred every clay ; and a few days after 
admission he lost more than a pint of 
blood from the nose, and died soon after- 
wards. 

The second case was that of a man ar- 
rested in Paris during the Keign of Ter- 
ror, but promptly released. When he 
reached his home his body was found to be 
covered with red spots, varying in diame- 
ter from one-eighth to three-quarters of 
an inch. He lost a little blood from the 
nose, and two days afterwards passed a 
large quantity from the bowels. This al- 
vine hemorrhage became excessive, and he 
soon died.] 

The prevalent hemorrhage of young 
persons is epistaxis ; that in adult life is 
hsemoptysis, hrematemesis, or hsematuria; 
while the commoner source of bleeding in 
declining years is the rectum, and in the 
aged the brain. The assignment of 
hemorrhage in particular situations to 
separate periods of life is, however, only 
generally correct. Children may die of 
cerebral apoplexy, and epistaxis may put 
life in danger after fifty years of age. Of 
the several forms of bleeding above enu- 
merated, a sufficient cause is found in 
disease of the bleeding part, or of some 
organ closely connected with it. Cancer- 
ous growths, tubercular ulcerations, mere 
overfilling of the veins of a superficial 
membrane, if permanent, explain many 
such hemorrhages. Subconjunctival aud 
retinal ecchymoses thus occur during a 
cough, and in obstructive heart-disease. 
But these sometimes, and oftener the 
other examples of spontaneous bleeding, 
cannot be thus explained. They are 
brought about by some less manifest de- 
fect in the blood, the bloodvessels, or the 
bleeding tissues, or by the influence of 
some constitutional fault or necessity. 

That hemorrhage should sometimes 
persist in an inordinate degree, as a con- 
sequence of a defective coagulating power 
ou the part of the blood, might be ex- 
pected from the number of known in- 
stances in which no coagulation whatever 
takes place. The entire absence of clots 
in the heart and bloodvessels of certain 
bodies, when examined after death, what- 
ever the cause of their absence, prepares 
us to find such deficient coagulating power 
occasionally during life. 

Again, we might readily attribute some 
influence in the production and continu- 
ing of bleeding to a defective construction 
of the bloodvessels, when we regard the 
cases of Wilson, Blagden, and Roux ; in 
which, without other assignable cause, 
vol. i.— 29 w 



hemorrhage from such vessels proved 
fatal. Wilson, in his Lectures at the 
College of Surgeons, in 1819, mentioned 
his having found the arteries possessing 
but half their natural thickness in a per- 
son who had died of uncontrollable hemor- 
rhage. ' 

Mr. Blagden's case may be thus abridged. 
The patient, -when a boy, bled for twenty-one 
days from the alveolus, after the extraction 
I of a tooth. Whenever he cut himself acci- 
dentally, hemorrhage took place to an extra- 
ordinary amount, and was difficult to stop. 
At twenty-six years of age he received a 
slight wound of the forehead, and an enor- 
mous bleeding issued from a wounded artery. 
It was stopped for a time by the application 
of a ligature on either end of the vessel ; and 
this was observed by the surgeon to be very 
thin in its coats, and like a vein rather than 
an artery. Kali purum was applied, and it 
stanched the bleeding, but occasioned exten- 
sive sloughing. In the following year he 
again had a tooth extracted, and suffered 
profuse hemorrhage from the alveolus. Lu- 
nar caustic, blue vitriol, cold, plugging the 
alveolus, the actual cautery, all were tried, 
but only temporarily controlled the bleeding. 
On the sixth day he was greatly exhausted, 
and the bleeding returned. Sir B. Brodie 
tied the common carotid artery ; yet the hem- 
orrhage continued. The wound made in the 
operation bled very little at first, but in a few 
minutes it also began to bleed profusely. No 
single vessel could be observed bleeding, but 
there was a general oozing from its surface, 
which was for a time suppressed by the ap- 
plication of ice. On the seventh day, how- 
ever, the patient died of a return of the hem- 
orrhage. 

The carotid artery had several opaque 
white depositions on the outer surface of its 
inner coat. The temporal and some other 
branches of the external carotid appeared to 
have thinner coats than usual, and to be 
nearly transparent. 2 

If, again, tissues adjoining and involved 
with the bleeding vessels be examined, 
some share in permitting at least, if not 
in actually causing, the obstinate hemor- 
rhage may appear to be assignable to 
them. Wounds, when such bleeding fol- 
lows wounds, do not readily undertake 
processes of repair. The granulations, 
which subsequently form on them, are 
large and flabby ; they bleed readily and 
long upon the slightest injury, and are 
sometimes distended like bladders by 
hemorrhage into their substance. Such 
wounds heal slowly, and sometimes not 
at all ; they may be covered for a long 
time with a blackish scab, or with a waxy 
matter or plug. If a cicatrix form over 
them, it is very thin, and, even when 
completed, may permit a fresh oozing of 

1 Lane, Lancet, 1840. 

2 Med.-Chir. Trans., vol. viii., p. 224. 
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blood to take place through it. What is 
the condition of the Schneiderian mem- 
brane during epistaxis, and of other 
mucous membranes which bleed when not 
wounded, may be inferred from the appear- 
ance of such bleeding scars. If the blood 
be sponged away, fresh minute drops are 
seen to collect upon very small and nume- 
rous blackish orifices, and, after uniting 
into a larger drop, to flow off. A similar 
appearance was presented by the skin of 
the finger of a young woman, from which 
severe spontaneous hemorrhage sometimes 
took place. 

But, although there may in different 
cases be a fault in the blood, or the vessel, 
or the tissue, yet neither one nor all of 
these can be regarded as the principal and 
final cause of the hemorrhages under con- 
sideration. The following are some of 
the circumstances in which they occur. 

The regular monthly flow of somewhat 
altered blood from the inner surface of the 
uterus is in somepersons interrupted, while 
at the same time blood oozes from the 
most various parts of the body, from any 
of the mucous membranes, from the skin, 
or from an unhealed ulcer or a cicatrix. 
In the punctuality of its monthly recur- 
rence, in the similarity of its duration; in 
the quantity of fluid blood which trans- 
udes, iu the relief it affords to the system 
from the ordinary symptoms of amen- 
orrhcea, this hemorrhage shows its iden- 
tity with that of the natural catamenia, 
and the propriety of its being considered 
to be a substitutionary, or, as it is termed, 
a vicarious, menstruation. The proof 
that this is its real nature and cause may 
be regarded as complete, if we add that 
the hemorrhage so named occurs in a part, 
which both before and afterwards may be 
without a trace of ulceration or wound, 
and that it ceases when the uterus re- 
sumes its natural periodical function. 

Periodical hemorrhage is by no means 
restricted to persons of the female sex, 
and is not in them universally associated 
with the cessation, or even with any 
ascertained disorder, of the menstrual 
function. 

I have been informed by Mr. Holmes of the 
case of a woman, in whom hemorrhage went 
on for many years from an unhealed part of 
a stump. No remedies, constitutional or lo- 
cal, availed to stop it, and the stump was 
amputated with the hope of obtaining a 
healthy surface. The hemorrhage recurred 
as before, from the second stump, and the 
case was finally given up as hopeless. The 
menstruation in this patient was regular, and 
its occurrence had no perceptible effect upon 
the bleeding. The blood also appeared to be 
natural, and the arteries sound. There was 
no unusual amount of bleeding at either am- 
putation, or trouble with secondary hemor- 
rhage afterwards. Neither was there any 
evidence of the hemorrhagic diathesis. 



In some persons a periodical hemor- 
rhage occurs annually ; in others at 
shorter intervals. Some such bleedings 
are even hereditary ; especially is this the 
case with haemorrhoids in men. Led by 
the exactness of its monthly recurrence, 
and by some other less obvious characte- 
ristics, Gall and Chomel claimed for the 
hemorrhage occurring in some male pa- • 
tients the menstrual character. The for- 
mer even asserted that there naturally is 
periodic change in the male system, cor- 
responding in time and nature with the 
monthly excitation of the female, and 
unlike it only in being unaccompanied 
with hemorrhage. With regard to other 
cases of recurrent constitutional hemor- 
rhage, of which no local or general cause 
can be ascertained, it has been surmised 
that the production of blood in such per- 
sons exceeds the quantity expended in the 
nourishment of their tissues, and that 
hemorrhage occurring when the surplus of 
blood has accumulated in the vessels is at 
once the consequence of the repletion, 
and the means of its relief. 

[The spontaneous hemorrhages which 
are probably due to some alteration in the 
quality of the blood usually come from the 
free surfaces, the mucous or serous mem- 
branes, without previous congestion, are 
usually repeated at irregular intervals, 
and are apparently by diapedesis. Cir- 
rhosis of the liver is a frequent cause, and 
as the bleeding, although most common 
in the distribution of the portal vein, is 
not confined to it, there must be a general 
cause, and not merely a mechanical one, 
possibly, according to Lancereaux, ab- 
sorption of the bile. Among the other 
causes are some poisons, phosphorus, 
iodine, arsenic, and septic substances.] 

An uncontrollable propensity to bleed 
is the chief character of the disease com- 
monly known as the Hemorrhagic Diathe- 
sis. Upon the slightest breaking of the 
surface, a scratch of the gum or a prick of 
the finger, the blood leaks forth inces- 
santly, and no more effort to stay its flow 
appears to be made either by contrac- 
tion of the bloodvessels or by clotting of 
the blood, than if the stream were water, 
and the tube it flowed through were a 
metal cock. A case of this kind is occa- 
sionally met with in England. Two of a 
family of seven children were recently 
admitted into the Middlesex Hospital for 
A r ery long-continued and exhausting 
hemorrhage, proceeding from trifling 
wounds of the gum and finger ; a third 
child, of the same family, having already 
died from bleeding after biting its tongue, 
and others having exhibited the hemor- 
rhagic tendency. But instances of the 
disease are rare in any country, in com- 
parison with their frequency in certain 
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parts of Germany, and more numerous 
and complete records of its characters 
have accordingly issued from that than 
from any other country. 

It is sometimes observed that the char- 
acteristics of hemorrhagic diathesis may 
be induced in a young and previously 
healthy person by the privation of fresh 
air, light, and nourishing food, and by 
confinement in a damp low situation ; and 
that they will disappear again upon re- 
placing the patient in conditions favorable 
to health. It does also undoubtedly hap- 
pen that without exposure to unhealthy 
influences, and without traceable heredi- 
tary taint, the hemorrhagic diathesis 
shows itself for the first time in adult life, 
and remains as a persistent disease. But 
most commonly it appears as congenital 
and inherited. It does not select mani- 
festly unhealthy persons, or exclusively 
affect any particular period of life. In- 
fants die of it as their navel-string sepa- 
rates ; growing children and adults lose 
enormous quantities of blood from it, and 
at length may bleed to death. Some per- 
sons survive till past sixty years of age, 
and though they have bled severely at 
various periods of their lives, die at last 
of disease unconnected with the hemor- 
rhagic peculiarity of their constitution. 
The diathesis probably exists equally in 
the male and female children of a family, 
although it does not equally show itself; 
for, while the hemorrhages come on early 
amongst the former, and are fatal to them 
in their boyhood, the girls mostly survive 
the age of childhood, and exhibit the dia- 
thesis either by themselves dying of some 
inordinate hemorrhage from their genera- 
tive organs, or by giving birth to children 
who present evidences of the same diathe- 
sis. Men having the hemorrhagic tend- 
euey, who marry healthy wives, do not 
appear to convey the tendency to their 
offspring. 

The bleeding is sometimes spontaneous, 
sometimes the result of a wound. In the 
former case it may be periodical : there 
is an instance of its recurring annually in 
a child on the fourth day before his birth- 
day, and on the fourth or fifth occasion 
proving fatal. But whether the sponta- 
neous hemorrhages recur at regular or ir- 
regular intervals, they always continue for 
a long period ; they drain the body of 
nearly all its blood, and cease only with 
life, or from long-continued syncope, which 
appears like death. When the hemor- 
rhage arises from a wound, it differs in 
its severity according to the nature of the 
injury. Clean wounds sometimes bleed 
moderately, even in. persons who are 
known to have the hemorrhagic tendency, 
and venesection is sometimes resorted to 
without injury as a means of relieving 
them from a threatening attack of spon- 



taneous hemorrhage. Yet even such 
wounds in these persons cannot be re- 
garded as free from danger, since some 
have died of bleeding from incisions 
made in surgical operations ; and an in- 
stance is recorded in which a boy, who 
had been bled, died in his bed of hemor- 
rhage from the lancet-wound. The ban- 
dage remained firmly applied upon the 
wound. The most certain and uncontrol- 
lable hemorrhage is that, however, which 
happens from lacerated wounds, and from 
those which have been kept from closing 
by the sucking of a leech or by a cupping- 
glass. Small contused and lacerated 
wounds bleed more than larger ones ; and 
it has happened that a small wound of 
this character has ceased to bleed when a 
surgeon (Fordyce) has enlarged it by in- 
cision. The most commonly fatal injury 
amongst these persons is the extraction 
of a tooth. 

There is no obvious fault in the blood 
which issues from a recent wound. It 
coagulates after flowing off, though it does 
not do so to any effect in the wound itself, 
and it possesses an equal quantity of fibrin 
in this diathesis with that in the blood of 
other persons. But as the hemorrhage 
continues, this character of the blood is 
lost ; it no longer coagulates, it becomes 
thin and watery, and leaks forth more 
readily, if not more abundantly, than 
ever. The importance of arresting the 
bleeding from wounds as early as possible 
is thus shown, since haemostatic remedies 
become of less and less avail the longer 
the blood flows. 

The subjects of this peculiar disease 
are likewise liable to hemorrhages in va- 
rious tissues, to ecchymoses on all parts 
of the body, and to the formation of 
bullae on the skin, which also become filled 
with blood. The readiness with which 
blood oozes into the tissues in these cases 
is of no little importance in a forensic 
point of view, since the appearances pre- 
sented by a body thus marked might lead 
to the erroneous supposition that a very 
considerable and culpable amount of vio- 
lence must have been inflicted. Indeed, 
the disease materially affects the whole 
social relations of the sufferer. However 
adapted by mental vigor or by physical 
strength, he is entirely unfitted' by it for 
any occupation which might require him 
to handle edged or pointed tools. 

In early childhood, and sometimes after 
the full growth has been attained, these 
"bleeders," as they are called in Ger- 
many, are prone to affections of the joints, 
presenting some of the characters of rheu- 
matism. The disease of the joints may 
vary in different individuals between mere 
pain and the most considerable swelling ; 
but in many families no individual, who 
has the hemorrhagic diathesis, fails to 
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suffer also from some decree of the articular 
disease. Is ot unirequeutly pain will come 
on in a joint, particularly in spring-time 
or harvest, and. after passing irregularly 
from one joint to another will settle in 
the knee, and be followed by a painless 
enlargement of that joint, not. unlike a 
white' swelling. As the joint enlarges, 
some habitual indication of the patient's 
diathesis, piles or hemorrhage, for in- 
stance, will cease, and not continue so 
long as the joint continues swollen. 

Before speaking of the treatment which 
these cases require, it may be advantageous 
to furnish the entire history of a hemorrhagic 
patient. I select one from Grandidier's inter- 
esting monograph on the disease. 1 

" Heinrich M., forty-four years of age, the 
son of a man-servant still living, is a strongly- 
built man, five feet nine inches in height. 
The hair of his head and beard is black, his 
eyes are of a clear bine color. He was deli- 
cate in his early childhood, and as he grew 
up he suffered much from rhenmatic affec- 
tions of the joints ; his feet especially remain 
weak from this cause, and they still prevent 
his walking quickly. From the first year of 
his life he has been subject to hemorrhages, 
both spontaneous and traumatic. Those 
which were spontaneous issued from the 
nose and the gums in his earlier years, but 
more lately from the urethra and rectum. 
The attacks of bleeding are always preceded 
by great restlessness, by pulsating and throb- 
bing of all the arteries, and by a feeling as if 
they would burst. He states that he is 
warned of the approach of the bleedings 
some week or fortnight before by the contin- 
ual odor of fresh blood in his nostrils. At 
the expiration of the period of warning, 
slight hemorrhage from some part of the body 
begins, and usually continues a fortnight or 
three" weeks. At first he is able to continue 
up and about ; but after a week he is com- 
pelled to take to his bed, and from that time 
the bleeding increases in severity, and con- 
tinues, whether he wake or sleep, until at 
length the blood is quite clear and appears 
like lymph. In a state of prostration and 
unconsciousness, he then lies as one dead for 
several days. When the flow has ceased, he 
slowly returns to life and consciousness ; but 
many weeks pass before he loses his paleness 
and the feeling of languor and exhaustion. 
Gradually, however, as appetite returns, he 
begins to make blood again, and after a few 
months he once more blooms 'like a rose.' 
lie is bright and clever, and has a good deal 
of mechanical ingenuity. The sexual passion 
was never inordinate in him, as is reported 
to have been the case with one of Wachs- 
muth's patients. W T hen three years of age 
he fell and bit his tongue ; the wound bled 
for eight days, and the enormous hemorrhage 
could not be stopped without surgical help. 
Up to his seventh year he bled frequently 
and severely from the nostrils ; after that 



1 Die Hamophilie, oder die Bluterkrankheit. 
Leipzig, 1855, p. 28. 



age the blood issued from the gums. The 
gum would become congested and swollen, 
and at some one spot upon it drops of blood 
would appear ; after a time smart hemorrhage- 
would come on, and continue for a fortnight 
or three weeks, until he lost consciousness. 
In his nineteenth year he cut his thumb, and 
the wound went on bleeding for three weeks. 
As he was without surgical assistance, and 
all domestic remedies proved useless, he had 
a bandage applied round the arm near the 
wrist. The bleeding stopped, indeed, but 
such swelling of the hand and arm came on 
that he was obliged to have the ligature re- 
moved. The hemorrhage then recurred, and 
continued until he was perfectly exhausted. 
In another week the wound had cicatrized. 

"After he had reached the age of thirty- 
one, the gums rarely bled, and hsematuria 
became the prevalent hemorrhage. It was 
always preceded by severe dragging pains in 
the region of the kidneys ; the blood which 
passed by the urethra was sometimes fluid, 
sometimes coagulated. Two years ago he 
had continuous hemorrhage from the gums 
for two days, and for three days subsequently 
hsematuria. On the fifth day, being quite 
exhausted, he took to his bed. Towards 
morning he was awakened by the action of 
his bowels, and in the course of an hour dis- 
charged by the anus more than a pailful of 
pure blood. The bleeding was then at an 
end, for, as he expressed it, 'I had no more.' 
He lay for the next twenty-four hours with- 
out consciousness or movement, and as if 
dead ; and was not in a condition to walk 
again for eight weeks. On one occasion the 
lungs furnished the blood in large black 
lumps. This propensity to hemorrhage is 
recognized in his family as an inherited dis- 
ease, there having been three other instances 
of it amongst his mother's relatives. His 
grandmother's sister's son bled to death in 
his thirtieth year, from a small scratch in the 
neck. His mother's brother died in a short 
time of hemorrhage from the nose and mouth. 
His mother's sister's son is also the subject 
of hemorrhages, but is still alive. All the 
' bleeders' of this family from their first year 
of life had raven-black hair." 

The consideration of the treatment of 
this disease involves at least two ques- 
tions : its general management, with the 
view of preventing the attacks of bleed- 
ing and of obtaining a radical cure, and 
the propriety and means of arresting ex- 
isting hemorrhage. The former question 
has been especially studied by Wachs- 
muth, 1 who wrote the first monograph on 
the subject. He had the painful oppor- 
tunity of watching and treating the dis- 
ease in one of his wife's brothers, and 
two boys of his own family. Other rela- 
tives of his wife had also died of hemor- 
rhage ; one of them, a girl of twenty, 
from the rupture of the hymen. 

1 Die Bluterkrankheit, von Carl Otto The- 
odor Wachsrnuth. Magdeburg, 1849. 
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From the observations "which he made 
upon the nature and progress of the dis- 
ease, he concluded that two essential and 
congenital conditions contributed to it — 
an exalted vitality of the blood, and a 
delieate construction of the capillaries. 
Many of the circumstances of the disease 
appear to support this conclusion, a. Its 
intermittent character. j3. The strong 
action of the arterial system, and the 
mental and bodily excitement, which fore- 
bode the attack, y. The immunity from 
excessive hemorrhage, even after wounds, 
in the intervals between the attacks. S. 
The rare occurrence of bleedings in per- 
sons who have some established outlet for 
their superfluous blood, as men with 
haemorrhoids, and women during their 
years of menstruation, s. The facility 
with which bleedings are sometimes pre- 
vented or arrested by means which lower 
the vitality of the blood, as spontaneous 
diarrhoea, smart purging, and, in one re- 
markable case, exeessive sexual indul- 
gence. £". The proneness of "bleeders" 
in their earlier years to inflammations of 
the lungs ; or organs, that is to say, con- 
cerned in purifying this highly vitalized 
Wood. r t . The readiness with which ec- 
chymoses form under the skin from very 
trifling pressure or injury. The indica- 
tions for general treatment follow from 
this view of the nature of the disease — 
namely, to lower the exalted vitality of 
the blood, and to raise the tone of the 
capillaries. 

The mode of following these indications 
may, perhaps, be best shown by Wachsmuth's 
account of the treatment of his eldest boy. 
One or two traumatic hemorrhages during 
the first year of his life could only be stopped 
by the actual cautery. Spontaneous bleed- 
ings afterwards came on, and put the child's 
life in danger. "As all the internal and ex- 
ternal styptics proved of no service, the 
thought occurred to me to try an infusion of 
arnica. The action of this remedy gave me 
much satisfaction ; it arrested the bleeding 
in the course of three or four days, while 
without it the blood would flow for twice that 
period, and cease only upon the occurrence 
of syncope. I had already tried Glauber's 
salts, not only on account of Otto's recom- 
mendation, but also because 1 had observed 
smart purging to stop the bleedings. My 
brother-in-law used to be much benefited by 
it; but my little boy, though also relieved as 
to the hemorrhage, was too much exhausted 
by its use. ... 1 kept the child mostly 
out of doors, had him washed or bathed every 
day in cold water ; ordered him a light unir • 
ritating diet, chiefly of animal food, and gave 
him the carbonate of iron regularly, with the 
exception of a pause every four weeks. I 
subsequently employed the cod-liver oil. 
When a considerable period has passed with- 
out any hemorrhage, and the boy showed 
much excitement, his face aud ears flushed, 



etc., I gave him Glauber's salts for several 
days together in smartly purging doses. For 
arresting hemorrhage, I have long since sub- 
stituted for arnica the secale cornutum" in 
five grain doses every half hour. 1 

In treating the spontaneous bleedings, it 
must not be forgotten that they are of a criti- 
cal nature ; and that if arrested too soon, 
they are sometimes replaced by hemorrhage 
in some important organ. "A short time 
ago, during my eldest boy's spring attack of 
hemorrhage, 1 made some experiments as to 
the critical import of the bleeding. The pre- 
liminary symptoms had existed for a long 
time, and I gave him only small doses of 
Glauber's salts during the period of a fort- 
night. No hemorrhage occurred. For the 
following week I left the child free from all 
medical treatment. The tokens of congestion, 
which had almost entirely subsided, were 
now renewed ; still I did not interfere, and 
after a few days a smart hemorrhage took 
place. I then gave the secale cornutum, and 
the bleeding continued till evening. The boy 
was very restless in the night, the orgasm of 
the blood became more and more manifest, 
and at noon of the following day the bleeding 
recommenced. When it had lasted three 
days, I gave the ergot again, and the hemor- 
rhage ceased. From that time no further 
excitement in the vascular system recurred, 
and the boy remains well." 2 

The hemorrhages arising from wounds 
in these subjects do not appear to jdeld to 
the same treatment as those which are 
spontaneous. Glauber's or Epsom salts 
do not abruptly cut them short, and too 
often the ordinary styptic applications 
disappoint the surgeon by only arresting 
the flow of blood for a time, or by even 
failing altogether to do so. The actual 
cautery is the least uncertain styptie in 
these cases. Long-continued pressure has 
occasionally proved effectual in stopping 
bleeding from the alveolus after the ex- 
traction of a tooth. These and the other 
measures recommended for the general 
treatment of hemorrhage in this artiele 
may be adopted. 

[Verneuil strongly recommends full 
doses of quinine. Iu a discussion before 
the Societe de Chirurgie 3 upon the persis- 
tent hemorrhage following the removal of 
a tooth, he mentioned a case in which 15 
grains of quinine promptly arrested 
such a hemorrhage after other means had 
failed.] 

Treatment rf hemorrhage. — The follow^ 
ing rules will be found applicable to the 
treatment of ordinary hemorrhage. 

In many cases of moderate hemorrhage 
the blood which has eseaped and coagu- 
lated in the wound appears to be a chief 
cause of the continuance of the bleeding ; 

1 boc. cit., pp. 10, 11. 2 P. 55. 

'" Bull, de la Soc. de Chirurgie, 1879, p. 392. 
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and completely removing the clot and ex- 
posing the bleeding point are speedily fol- 
lowed by the cessation of the hemorrhage. 
The importance of this practice cannot 
be overrated ; it is applicable to almost 
all cases but those of severe arterial hem- 
orrhage, and is even successful in some 
instances of arterial bleeding from the 
palm of the hand. The exposure of the 
surface of stumps, and other surgical 
wounds, to the air, for some hours after 
operation, has almost invariably the effect 
of preventing secondary hemorrhage. 
The wound may be closed after six or 
more hours by means of sutures, intro- 
duced, but not tied, at the time of the 
operation. I have never known it requi- 
site to re- open a stump or wound so 
treated, and the contraction of the soft 
parts during the exposure is very remark- 
able. In the Medico-Chirurgical Trans- 
actions will be found a valuable illustra- 
tion of the advantage of exposing bleed- 
ing vessels. " A man was admitted into 
St. Bartholomew's Hospital for a wound 
of the calf, which bled unceasingly with- 
in the integuments, until the extra vasatcd 
blood had raised them from the ham to 
the heel. Mr, Lawrence laid open the 
whole of the vast cavity and turned out 
the clots, but he could find no single bleed- 
ing vessel. The hemorrhage ceased at once, 
and did not return." 1 [In like manner 
oozing from the surface of a large abscess, 
which has followed evacuation of its con- 
tents through a small incision, may be in- 
stantly arrested by freely opening the sac 
and exposing it to the air.] 

The elevation of the bleeding part 
greatly influences hemorrhage, and should 
be attended to, whether the bleeding 
point be in the pelvis, the head, the neck, 
or any of the extremities. 

Cold applications to the wound and ad- 
joining parts appear to act in two ways in 
restraining hemorrhage : they encourage 
contraction of the bleeding vessel and 
cause it to be compressed by the shrink- 
ing of the soft parts ; and they also di- 
minish the quantity of blood which ar- 
rives at the bleeding point. Ice is, ac- 
cordinghy, a valuable auxiliary in the sup- 
pression of hemorrhage. It may be laid 
upon a wound, introduced into it, passed 
within the rectum, or otherwise applied, 
as suits the circumstances of the case. A 
current of air is also very efficacious. 

[Attention has been drawn within a 
few years past to the value of hot water 
as a haemostatic ; and abundant experi- 
ence is on record in regard to it. It 
probably acts as a stimulant both to the 
walls of the vessel and to the nerve- 
fibrils in the wounds. When the wound 
is large, hot water has the great advan- 
tage of not inducing shock. 

1 Vol. xxix., p. 53. 



The method of application is the same 
as that of cold water, by sponges, or 
pledgets of lint, tow, or absorbent cot- 
ton. The temperature generally used is 
the highest that can be borne by the 
hand.— P.] 

"Well applied pressure will stop great 
hemorrhage. It should be accurately di- 
rected upon the leading vessel, and should, 
if possible, though not necessarily, be 
made in the wound. The first pad must 
be small and firm, and should be laid on 
the bleeding orifice without any interven- 
ing -clot. Each additional pad should be 
larger than the one beneath it, but need 
not fill the" wound ; and the whole should 
be firmly bandaged. Care is required to 
adjust the pressure upon the pads to that 
amount which shall be sufficient to stay 
the bleeding, and not occasion sloughing 
of the compressed parts, or of the limb 
beloAV them. The pressure on the pads 
over a wounded palmar arch is sometimes 
effected by turning the bandage over the 
tAvo ends of a stick or yoke, which crosses 
the back of the hand. If the tension of 
the bandage be not moderate, the com- 
pressed soft parts of the back of the hand 
may slough. It is sometimes advisable 
to support the distant parts of the limb, 
and each finger or toe separately, by ban- 
daging them before compressing the pads. 

Medicated astringents act directly upon 
the flowing blood. They can be useful 
only in the wounds of vessels of moder- 
ate size, and when they reach the blood 
as it issues from the orifices of the ves- 
sels, and cause it to coagulate into a firm 
plug. A small pad of lint, soaked in the 
oil of turpentine, the perchloride of iron, 
Kuspini's styptic, 1 or the tincture or infu- 
sion of matico, should be laid and held on 
the bleeding point. Turpentine, lead, 
opium, gallic and tannic acids, given in- 
ternally, dispose the whole mass of the 
blood to coagulate, and thereby assist to 
stop hemorrhage from any particular 
point. The bleeding arising from the 
hsemorrhagic diathesis is sometimes con- 
trollable by a few doses of the oil of 
turpentine [or a large dose of quinine]. 
A full dose of crude opium is often of 
great service in arresting that oozing of 
blood from a number of small vessels, 
which is occasionally observed after a 
surgical operation, and which is not un- 
frequently due to inflammation, or to 
drinking stimulants just before the per- 
formance of it. 

Other modes of treating hemorrhage 
arise out of the circumstances of the 
case. Nitrate of silver, potassa fusa, or 
the actual cautery, may be applied to the 

1 [Said to consist of gallic acid, a small 
quantity of sulphate of zinc, and opium, dis- 
solved in a mixture of alcohol and rose-water. 
Dunglison, Med. Diet. — P.] 
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bleecliug point. A small needle may be 
passed through the skin across a bleeding 
leechbite, or umbilicus of a child, and 
the flow finally arrested by firmly apply- 
ing a figure of 8 ligature. 

[Prof. Wm. Detmold recommended, in 
his lectures upon Military Surgery, 1 a 
method of arresting hemorrhage from 
penetrating wounds of the chest which 
he has also found useful in severe epis- 
taxis, and a substitute for venesection. 
It consists in the temporary withdrawal 
of a considerable amount of blood from 
the circulation by means of a bandage 
passed about the root of one or more 
limbs tightly enough to arrest the return 
venous current, while not obstructing the 
flow through the arteries. He prefers a 
stout rubber tube ; but if this cannot be 
obtained, an ordinary bandage, or even a 
handkerchief will suffice. The bandages 
should be retained upon the limbs until 
the bleeding is arrested (usually only a 
few minutes), or until syncope threatens, 
and are then gradually loosened. Prof. 
Detmold first employed this measure in a 
case of heart disease, with attacks of 
dyspnoea which had been relieved so fre- 
quently by free venesection, that the pa- 
tient was greatly reduced. He has also 
used it to arrest or prevent hemorrhage 
from the lungs. He does not consider it 
applicable to "bleeders," on account of 
the danger which exists in these cases that 
the pressure may cause a slough. This 
method is said to have been employed 
also by the ancients for the same purpose. 2 ] 
In the application of a ligature upon an 
artery, the bleeding orifice is seized with 
forceps or pierced with a tenaculum, and 
the open mouth of the vessel is tied above 
the instrument. There is much conve- 
nience in this procedure if the forceps are 
made broad towards the point, that the 
silk or thread which is used may not fix 
the instrument in the knot. It is usual 
to tie the knot tightly, with the view of 
dividing the two inner arterial coats, and 
of strangulating the outer coat. Though 
necessary in order to procure the separa- 
tion of the ligature, such force is not requi- 
site to obliterate the vessel. Dr. B. How- 
ard, of New York, published a series of ex- 
periments in 1867, showing that an artery 
became obliterated if only so compressed 
as to stop the circulation without lacer- 
ating its tunics. If the ligature, how- 
ever, though a metallic one, were left in 
the tissues, he found that suppuration 
took place around it. The usual prac- 
tice is to cut one end of the silk or flaxen 
ligature short, and to bring out the other 
at the nearest opening of the wound. 
My colleague, Mr. De Morgan, however, 

1 American Medical Times, Jan. 7, 1863. 

2 Ziernssen's Cyclop., Am. ed., vol. vii., p. 
289. 



has of late cut off both ends of the thread, 
and closed the wound over the knots. 
He has also sometimes before closing the 
wound carried the ends of each ligature 
through the skin lying over the knot. In 
both ways he has succeeded in obtaining 
prompt union of the wound. [The car- 
bolized catgut ligature is now very gen- 
erally used instead of either silk or silver. 
It disappears by absorption almost in- 
variably, and offers no obstacle to primary 
union of the wound.] 

A new method of occluding arteries 
was devised by Sir J. Y. Simpson, and 
published by him under the name of 
Acupressure in December, 1859. It pos- 
sesses the merit without the disadvan- 
tages of a loose metallic ligature. By 
this method the artery is not encircled, 
but pressed on one side by a suitable 
manoeuvre with a pin. The pressure suf- 
fices to stop hemorrhage without lacer- 
ating or destroying the vitality of the 
vessel ; and long before the pin could set 
up suppuration, the artery is permanently 
occluded and the pin may be withdrawn. 

The use of the pin requires practice 
and adroitness, and involves the surgeon 
in care and attention for a day or tAvo to 
prevent accidents, which he is spared 
when once vessels are tied in a knot of 
silk. For example, four hours after am- 
putation of the thigh, a boy withdrew 
the needle compressing his femoral ar- 
tery. The vessel having even already 
closed, no hemorrhage ensued ; but this 
fortunate event, though a strong reason 
for preferring acupressure to the ligature, 
should not be presumed upon in deciding 
the time for withdrawing the needle or 
pin. Secondary hemorrhage is not un- 
known in the practice of acupressure, 
but it is not more common than after the 
use of the ligature : and on the whole 
the results of Sir J. Y. Simpson's inven- 
tion are far more satisfactory than those 
of the ordinary ligature. It is chiefly 
preferable on account of the facile rapi- 
dity which can be acquired in its applica- 
tion ; of the advantage which can be 
taken of the natural early closure of the 
vessels to free the wound from foreign 
bodies ; of the absence of inflammatory 
reaction and suppuration, in consequence 
partly of the material of the needles and 
partly of their short residence in the tis- 
sues ; of theperfectness of the reparative 
process, which, if other circumstances be 
favorable, may ensue ; and the conse- 
quent reduction of danger from diseases 
to which persons are liable from open 
wounds. 

Ligatures usually remain in a wound 
from a few days to three weeks, but 
needles may be safely withdrawn from 
arteries of average size in 24 hours, and 
from a brachial or superficial femoral 
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in 48 hours. In previously exhausted 
persons, from whose blood adhesive clots 
may not readily form, it is prudent to 
postpone for another day the removal of 
the needles. Thus at a very early period 
every source of irritation is taken away 
from the wound, and repair may proceed 
without interruption. Under acupres- 
sure there occur many more instances 
than when ligatures lie along a wound of 
primary union, that is, of union without 
any suppuration, in wounds so large as 
those of amputation of a limb or a mam- 
ma. The advantages above enumerated 
are of course not absolutely secured by 
acupressui'e. Needles, instead of silk, do 
not give the unhealthy resident in a 
crowded town the reparative faculty of a 
healthy countryman, and Aberdeen must 
in this respect always do its surgeons a 
credit which is denied to those of Man- 
chester or London. But it does secure 
among equally healthy people a larger 



proportion of quick unions of wounds 
than ligatures permit when used in the 
ordinary way. 

The various manoeuvres of acupressure 
are multiplied by the Aberdeen surgeons, 
Professors Pirrie and Keith, into seven 
kinds, but in principle they may be re- 
duced to three. The first, or that by 
transfixion, acts through the elasticity of 
the textures which press the needle against 
the artery : in the second, or acupressure 
by the twist, the transfixed tissues are 
further tightened by rotation ; while in 
the third, or method with the loop, the 
artery is compressed between the needle 
and a slip-knot of wire. 

In the first method, a pin or needle, 
after piercing the tissues, is brought out 
on the surfaee of the wound close to one 
side of the arter}^, is made to cross over 
the artery, and then, with its head well 
lifted, is thrust again into the tissues 
close to the vessel on the other side. A 



Fig. 72. 
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First method. 



Fig. 73. 




First method — needle introduced. 



small part of the shaft of the needle is 
thus left iu contact with the artery, and 
pressing against it with a force depending 
on the elasticity of the textures raised at 
the first and second insertions of the 
needle. If there be a resisting substance 
beneath the artery, the needle closes the 
vessel ; otherwise the acupressure fails. 
Thus it is effective when the needle is 
earned through skin, which can be 
stretched between the points through 
which the pin or needle passes, but is 
useless among lax textures, which afford 
no counter-pressure. The pin must be 
long enough for its head to lie outside the 
wound ; if a needle be used, it must be 
straight, and be threaded with wire for 
the purpose of afterwards withdrawing: it. 
Acupressure by the twist differs from 
the first method chiefly in an alteration of 



direction given to the needle between its 
first and second insertions, whereby the 
tissues first pierced are rotated and so 
stretched. The needle may be carried 
over or beneath the vessel. Thus, the 
tissue being pierced in an upward direc- 
tion parallel to the artery, and the point 
brought out on one side of it, the direction 
of the needle is changed by a right angle 
from parallel to transverse ; the point is 
then, as in the first method, carried over 
the vessel and fixed on the other side. 
The rotation of the tissues lifted at the 
first insertion adds to the pressure of the 
needle on the artery in proportion as they 
tend to return to their former place. Or 
again, the needle, first made to dip across 
beneath the artery, is rotated with its 
point upward, and lastly thrust again 
into the tissues in the direction it takes 
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when bleeding stops. This may be at 
right angles, or even opposite, to the di- 
rection in which it was first thrust into 



the face of the wound. The artery is 
thus not only compressed, but itself in- 
cluded among the rotated tissues. 



Fig. 74. 





Second method, over the artery — needle fixed. 
Fig. 75. 



'llrfiflPf' 



M 



Second method, under the artery — needle introduced. 

Fie. 76. 




Second method — needle fixed. 



By the third method the needle is thrust 
across under the vessel on the face of 
the wound, and a fine bent wire, being 
looped over its point, is made to cross 
over the vessel, and secured upon the 
shaft on the part next the eye. Between 
the two bearings of the wire on the 



needle the vessel is safely held by very 
moderate compression. After crossing 
the vessel, both ends of the wire may be 
bent together once beneath the shaft of 
the needle ; or, one end being carried on 
either side of the shaft, they may be 
crossed beneath it. In releasing theves- 




Third method — the ends together at A. 



sel from this arch or tunnel of wire, the 
needle must be first withdrawn, when, 
unless the ends have been drawn with un- 
necessary force, the wire will lie loose in 
the wound, and it may be removed. 
The torsion of arteries is done with 



clasped forceps, having rather broad 
points. The bleeding vessel, being to 
some extent cleared of adjoining textures, 
is seized longitudinally, and the forceps 
clasped. Sometimes it is pulled out and 
held transversely by narrow clasped for- 
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Fig. 78. 




Third method — the ends crossed at A. 



ceps at some distance from the extremity. 
The instrument inclosing the lower end 
of the artery is then slowly rotated. By 
some surgeons the forceps are removed 
after four complete rotations ; by others 
the twisting is continued until the end 
of the artery tears off. By either 
method the outer coat narrows without 
tearing (Fig. 79), and its pressure cuts 
the two inner coats at some distance 
above the part held by the lower forceps. 
The upper edges of these coats are revert- 
ed within the vessel, and the outer coat 
retains its narrow twisted condition. 
Hemorrhage is thus prevented, and, while 
the artery preserves its life, changes of 
repair go on within the vessel on the same 
condition as after the ligature, but with- 
out any additional process of ulceration 
or sloughing to cast off the noose. In 
freeing the wound at the operation itself 
from every foreign body, torsion has an ad- 
vantage even over acupressure, but it may 
be troublesome to perform and it prolongs 
the operation ; it is unsuitable for dis- 

Fig. 79. 





Effects of torsion upon an artery, showing the in- 
curvation and laceration of the inner coats. (From 
paper by Mr. Bryant, Med. Chir. Trans., 1868.) 

eased arteries ; and large vessels, even 
though healthy, cannot be invariably se- 
cured by it, Professor Humphry having 
found in his experiments on animals that 
the outer coat is sometimes too much 
weakened by the rotation. 

Transfusion. 

"When a patient is reduced by hemor- 
rhage to a state of extreme danger, expe- 



rience may justify the employment of 
transfusion. Mr. Lane, finding a lad 
drained of nearly all his blood and on the 
verge of death, injected into a vein of his 
arm about five ounces and a half of blood 
freshly drawn from a healthy young wo- 
man. No immediate change followed the 
injection ; but in the course of an hour or 
two the lad rallied, sat up, and drank 
water from a cup which he held in his 
own hand. He had also no return of the 
hemorrhage. 1 The name of Dr. Blundell 
is permanently associated with the opera- 
tion of transfusion, in consequence of his 
extensive investigations in respect to it, 
the orderly representation of the facts 
which he made in his memoir on the sub- 
ject, and the systematic directions which 
he gave for the performance of the opera- 
tion. His conclusions on the subject are 
too numerous to be given here : the reader 
who wishes to ascertain them is referred 
to the Memoir, which may be found at 
the end of Dr. Ashwell's work on Parturi- 
tion. The points to be observed in per- 
forming the operation are as follows : the 
transfusion should not be delayed until 
the patient is in articulo mortis; nor should 
it be on that account declined : human 
patients have been rallied from that 
state by means of it, and some animals, 
even after respiration had ceased. In great 
emergencies water alone may be injected. 
If blood be selected, it should be human 
blood ; and it is advisable to take it rather 
from a man than from a woman, the 
former being less likely to faint in critical 
moments. [Milk has been sometimes used, 
and Dr. Geo. K. Fowler, of ISTew York, has 
recommended and successfully used in one 
case an artificially digested animal solu- 
tion.] An operator familiar with the 
transfusion apparatus may use it;, other- 
wise he may more promptly rescue his 
patient with an ordinary syringe, the 
nozzle of which is fitted to the tubule re- 
quired for the vein. A vein in the pa- 
tient's arm is to be fairly exposed by an 
incision, and opened longitudinally ; the 
arm is then to be bound below the inci- 
sion, to prevent hemorrhage from below. 
The syringe, having been made warm, not 
hot, is to be charged with the blood fur- 
nished for transfusion into a tumbler or 

» Lancet, 1S40, p. 186. 
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conical receiver : by elevating the nozzle 
and forcing on the piston all air will ne- 
cessarily be driven out of the syringe ; 
and the tubule having been inserted into 
the vein, " without hurry or delay the 
blood is to be injected in an equable 
stream." The capacity of the syringe 
being known, and care being taken to 
keep the tubule fairly withiu the vein, 
there need be no difficulty in determining 
the quantity of blood which has entered 
the circulation. The circumstances of 
the case must determine the surgeon as 
to the quantity which he will throw in ; 
some adults have not been resuscitated 
when sixteen ounces of blood were in- 
jected ; Mr. Lane's boy rallied after re- 
ceiving five ounces and a half. The state 
of the blood should be carefully attended 
to during its flow, as it must be cast 
away, and warm water passed through 
the syringe, if any sign of coagulation 
appear. 

[in a recent valuable paper upon 
transfusion, 1 Dr. T. G-. Morton reports 
nine cases of this operation practised in 
one hospital, and draws from them con- 
firmation of opinions expressed by him 
three years previously. His personal ex- 
perience covers fourteen cases. He says 
the operation is more frequently success- 
ful when employed . to remedy excessive 
loss of blood than under other conditions. 
He recommends it also in opium poisoning 
'"after all reasonable efforts have been 
made without auy decided improvement," 



the injection to be preceded by free blood- 
letting. In cases where the loss of blood 
is associated with transmitted or direct 
shock from injury to the nerves, as in 
railway accidents, it usually proves un- 
availing. He always uses defibrinated 
blood, and has shown by experiments 
upon animals that the introduction of a 
few clots or a little air is not at all likely 
to be harmful. The amount of blood in- 
jected depends upon circumstances ; the 
larger quantities being used to remedy ex- 
cessive hemorrhage, the small ones when 
only a tonic effect is desired. 

He performs the mediate operation as 
follows : The blood to be injected is 
drawn into a conical receiver which forms 
part of a vessel containing warm water, 
and is there whipped with small bundles 
of broom-straw to remove the fibrin. 
This will require two or three minutes. 
The blood is then strained through a 
piece of fine linen into another warm ves- 
sel, and replaced in the receiver after the 
latter has been washed. An assistant 
does this while the surgeon exposes the 
vein, ties a ligature tightly below, and 
places another loosely above the point 
where the opening is to be made. He 
then nicks the vein and inserts a steel 
canula one-sixteenth of an inch in dia- 
meter, which is allowed to fill with blood 
from the vein. A syringe, having a 
capacity of two ounces, is next filled with 
blood from the receiver, all air expelled 
from it, fitted into the canula, and its con- 



Fig. 80. 
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Aveling's Apparatus. 



tents injected very slowly. The injection 
may be repeated as often as necessary. 

For the immediate operation Dr. Morton 
recommends Aveling's apparatus, which 
consists of a small rubber bulb with a tube 
and canula at each end. After the appa- 

1 Surgery of the Pennsylvania Hospital, 

1880. 



ratus has been filled with warm water one 
canula is placed in a vein of the donor, 
the other in a vein of the patient, and the 
blood forced directly from one to the other 
by pressure on the bulb. 

Dr. Howe, of !N"ew York, who has done 
the operation frequently, prefers to use 
defibrinated blood and an instrument 
made. by Collin, of Paris, consisting of a 
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conical receiver to the bottom of which a 
syringe and rubber are adjusted in such a 
manner that the blood can be drawn di- 
rectly from the bottom of the receiver 
into the syringe, and then injected into 
the vein through the tube. It is said to 
furnish complete protection against the 
introduction of air. Dr. Howe strains the 
blood through satin that has been boiled 
so as to remove all impurities. Xon-de- 
fibrinated blood can also be used in Col- 
lin's instrumeut.] 

Injuries of Vessels. 

The effects of injuries of vessels, whether 
arteries, veins, or capillaries, and the 
method by which those injuries are re- 
paired, differ essentially according as the 
skin covering them is broken or entire. 
From a wound the blood escapes freely 
outside the body, and is wasted ; from a 
bruise it passes into other torn parts, and 
is infiltered and pent amongst them. In 
the opening of large vessels this difference 
involves the immediate death or safety of 
the sufferer. It affects only the mode of 
repair and the liabilit}^ to subsequent ery- 
sipelas and inflammation of the absorb- 
ents, when the divided vessels are small ; 
for from these diseases the patient is ex- 
empt, so long as the bruised and torn 
parts and the blood lying amongst them 
are enclosed by unbroken skin. 

Extravasations of blood are limited by 
its own consolidation in a way which is 
not possible with urine and the fluid of 
anasarca. Still it is not uncommon for 
blood to travel from a bruised spot along 
a whole extremity, marking its course by 
a stain of the skin whenever it approaches 
the surface. 

The quantity of blood extravasated in 
cases of subcutaneous laceration of the 
tissues is proportioned to the size and num- 
ber of the bleeding vessels, the force of the 
circulation in them, and the duration of 
the hemorrhage ; whilst the distance 
which the blood may travel will partly 
depend on the quantity thrown out, and 
the force of its ejection, and partly on 
the looseness of the structures which it 
traverses. All these conditions modify 
the consequences of a laceration of vessels. 
Thus the firm structures of a healthy 
adult limit the diffusion of the blood, 
whilst the emaciated and loose tissues of 
the aged permit of its oozing through 
them in so great a quantity that the cir- 
culating system and the vital organs may 
be seriously drained of this important fluid. 

"Wounds of Arteries. 

The state of the integuments becomes 
a matter of greater importance in propor- 



tion to the size of the wounded vessel. 
If there be an external wound communi- 
cating with an opening in an artery, the 
result is hemorrhage. The blood equally 
escapes from the artery if there be no ex- 
ternal wound, but it is then for a time 
confined within the structures of the part, 
and constitutes an aneurism. The former 
condition is the subject of the present sec- 
tion ; the latter wiil be treated of in the 
article on Aneurism. 

No parts of the human body appear to 
escape threatened injury more readily 
than arteries; none consequently are more 
difficult to wound. Occupying the least 
prominent situations in the body and 
limbs, the principal arterial trunks are ex- 
posed to but few of the many accidents 
which might befall them ; and of those 
injuries which penetrate to their con- 
cealed courses, many more are averted by 
their great elasticity or by the firmness of 
the outer coat. The difficulty of opening 
an artery with any but a sharp instru- 
ment may be taken advantage of in sur- 
gical operations in their neighborhood. 
Greater safety is secured in exposing an 
artery about to be tied, if the operator, 
like Sir Benjamin Brodie, employ a silver 
knife in opening the sheath ; and much 
of the danger of wounding the obturator 
arteiy in the operation for femoral hernia 
averted by'Mr. Skey's practice of slightly 
blunting the bistoury before dividing Gim- 
bernat's ligament. 

The extent to which a large arteiy is se- 
cured from injury by its elasticity is some- 
times strikingly shown in military warfare, 
of which the following may he quoted as ex- 
amples : " In a soldier of the 56th Regiment, 
a fragment of shell passed through the ham, 
between the artery and the bone, without in- 
juring either, although it was much too large 
to have done so without displacing the vessel. 
The man afterwards died of diarrhoea. In 
the 9th Regiment a similar case occurred, but 
in it a portion of the bone was scooped out by 
the missile, and the man recovered. In the 
47th Regiment a large piece of shell passed 
through the upper third of the thigh, between 
the artery and the bone, but injured neither, 
and recovery took place." 1 

For these reasons wounds of large arte- 
ries are of rare occurrence, as compared 
with those of other soft parts, and with 
injuries of the bones. Indeed the com- 
parative rarity of these accidents, even in 
the practice of military surgeons, is re- 
markable, only fifteen cases having oc- 
curred among the 4434 wounded in the 
Crimea. 2 The fact is, doubtless, partly to 

1 Medical and Surgical History of the Brit- 
ish Army which served in Turkey and the 
Crimea (Parliamentary Blue-Book, 1858), vol. 
ii., p. 340. 

2 Ibid., vol. ii., p. 257. 
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be explained by the immediate fatality of 
the majority of these injuries. Hemor- 
rhage occasions many of the deaths which 
occur on the field of battle, and keeps 
out of the records of military surgery al- 
most all the instances of wounds of the 
arteries of the trunk. 

In civil practice, however, the opportunity 
of ascertaining the duration of life after in- 
juries of the larger arteries can be obtained. 
No. 1566 in the Pathological Series of the 
Hunterian Museum is a part of the thoracic 
aorta of a man, "ruptured transversely 
through all its coats, and round nearly five- 
sixths of its circumference. He was supposed 
to have lived ten minutes after a wagon passed 
over his body." In the same series of the 
Museum of the Middlesex Hospital is the 
lower part of an abdominal aorta cut half 
across by a pistol-bullet. The man was un- 
der the care of my colleague, Mr. Shaw, who 
ascertained that he survived, the injury for 
an hour and a quarter. 1 A woman lately 
died in St. Bartholomew's Hospital, one hour 
after her aorta had been punctured with a 
needle accidentally driven into the chest. 
The wound of the artery opened into the 
pericardium, and the patient died of com- 
pression of the heart by the blood which 
escaped into that cavity. 

No. 1565 a in the Hunterian Museum illus- 
trates, however, so remarkable a fact that it 
may be related at large. The specimen con- 
sists of the ascending aorta of a man, contain- 
ing a jagged mass of skin and subcutaneous 
tissue, and a hemispherical socket of lymph, 
which adheres to the interior of the wall of 
the aorta, and which lodged a spherical bul- 
let. The piece of skin lies against the left 
wall of the ascending aorta about an inch 
above the valves ; the socket of lymph is fixed 
to the wall of the artery immediately beyond 
the skin. The rest of the artery is healthy. 
The account of the case, given by Mr. Brun- 
ton, Assistant Surgeon on board the hospital 
ship in the Mediterranean, and communicated 
by Sir Stephen L. Hammick, is to the effect 
that a boat's crew, detached to cut out a ves- 
sel, met with determined resistance ; amongst 
the wounded was "a seaman, who affirmed 
that a musket-ball, striking his oar, had run 
along it and entered his side. He lost a good 
deal of blood at the time, and then almost 
completing the third day from the injury, died. 

"The post-mortem examination showed 
that a wound was made between the eighth 
and ninth ribs, and passed through the dia- 
phragm into the pericardium, which was 
found full of blood, and the hole made by the 
shot closed up by firm coagulum. Much 
blood had escaped into the chest and abdo- 
men, not only from the course of the ball, but 
also from the heart itself." 

An open wound of the carotid or femo- 
ral artery may destroy life in a few 

1 Transactions of the Pathological Society 
of London, vol. x., p. 168. 



seconds ; this man having a large aper- 
ture in his ascending aorta, partially 
plugged by a foreign body, lived nearly 
three days. 

The injuries which require the atten- 
tion of the surgeon are almost exclusively 
those of the neck, the head, and the ex- 
tremities. They may be thus arranged : 

1. An artery may be seriously injured 
by a violent blow, although it presents no 
trace of laceration of any of its coats. 
The only consequence of the injury is a 
narrowing of the calibre of the stricken 
part of the vessel ; but that narrowing is 
permanent, and may seriously impede the 
current of blood to distant parts of the 
limb. It is probably not sufficient of it- 
self to occasion gangrene, but it will con- 
cur with other injuries, in themselves also 
insufficient, to produce that result. 

"P. R., aged 21, was wounded on June S 
by the explosion of a shell, which produced 
a lacerated wound of the inner ankle of the 
left leg, laid open the joint, and exposed, but 
did not fracture, the tibia. He had also re- 
ceived a second wound, by what was supposed 
to have been a canister shot, through the 
upper part of the thigh of the same side, in 
the course of the vessels, neither of which, 
however, appeared to have been wounded. 
On June 16 incipient gangrene of the foot had 
set in, but the system was but little affected 
by it. The limb was amputated immediately 
below the knee by a small anterior, and large 
posterior flap, and the stump lightly dressed. 
On the 18th symptoms of gangrene appeared 
in the stump, showing themselves first in the 
posterior, and. then extending to the anterior 
flap. On the 19th the gangrenous inflamma- 
tion showed some inclination to stop imme- 
diately below the wound in the thigh on the 
inner side, but it had extended on the outer 
too high to allow of anything short of ampu- 
tation at the hip-joint. On the 20th it 
reached the walls of the belly, and the pa- 
tient died at 2 P. M. on that day. 

"On a post-mortem examination of the 
body, the ball was found to have passed 
through the thigh internally to the sheath of 
the femoral vessels, which it had grazed but 
not opened. The artery at this point was 
slightly contracted for about an inch of its 
length, but pervious ; it contained no coagu- 
lum, and beyond the contraction showed no 
marks of inflammation. The vein, -however, 
was not only slightly contracted, but its in- 
ternal surface was inflamed and filled with 
partially organized lymph, as far upwards as 
the entrance of the deep iliac vein, and down- 
wards for about two inches from the wound. 
Its course was thus entirely sealed." 1 

The contractility of arteries exerts a 
most important influence upon their in- 
juries, as well as on their functions. ]STot 
only do these vessels adapt their qalibre 

1 Surgical History of the British Army, 
etc., vol. ii., p. 343. 
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from time to time to the size of the stream 
which passes through them ; but under 
extraordinary circumstances they nearly, 
or even completely, close. The arterial 
trunk in an amputated limb may be seen 
to have contracted to one half of its for- 
mer area, if examined a few minutes after 
the operation. John Hunter saw the 
carotid artery of a living ass diminish in 
size upon its mere exposure to the air. 
The same power permanently reduces the 
calibre of a tied artery between the liga- 
ture and the next branch above it, and 
the contraction in that case takes place, 
whether the unused part of the artery 
still pulsate with fluid blood or be filled 
with coagulum. The possible rapidity of 
this contraction and its extent are well 
seen at the extremity of an artery cut di- 
rectly across, the stream of blood from 
which gradually lessens, and at length 
ceases, as the coats of the vessel approxi- 
mate and close its orifice. 

These instances are unquestionably 
vital contractions of the artery, effected 
probably by its middle coat, and are not 
due to inflammation. They occur some- 
times too rapidly to be attributable to that 
disease, and are unaccompanied with any 
other indication of it. Moreover, an in- 
flamed artery, if altered at all in its 
calibre, becomes rather dilated. 1 Its area 
might be intruded on or compressed by 
inflammatory products, but the artery 
itself would not contract. Both condi- 
tions, of vital contraction and inflamma- 
tion, may, as in the following instances, 
be combined together as results of the 
same injury. 

A ball passed between the popliteal artery 
and vein of a soldier without opening either, 
and gangrene of the limb destroyed life on 
the sixteenth day. The vein was found 
blocked with coagulum. The coats "of the 
artery were not destroyed in substance, al- 
though bruised; it was at this spot much 
contracted in size, and filled above and below 
by coagula." 2 

A similar occurrence was observed in the 
Crimea, 3 where, when sloughing had attacked 
a large wound of the arm, occasioned by a 
fragment of an exploded shell, arterial hem- 
orrhage took place, and it was found that the 
brachial artery had sloughed to the extent of 
one-eighth of an inch of its length and one- 
third of its circumference. In the operation 
of placing and tying a double ligature above 
and below its bleeding aperture, the vessel 



1 Rokitansky, Path. Anat., Syd. Soc, vol. 
iii., p. 254. 

2 Guthrie, On "Wounds and Injuries of the 
Arteries, 1846, p. 22, Case 24. 

3 Surgical History of the British Army, etc., 
toI. ii., p. 342. 



was found to be so much smaller than usual 
that a high division of it was suspected. It 
had. however, contracted in the vicinity of 
the injury and slough. 

In all the remaining examples of inju- 
ries of arteries, one or more of the coats, 
or parts of the coats, of the vessels have 
been found to be divided : the varieties 
of these accidents are numerous, and they 
entail such various consequences that 
they must be separately related. 

2. Considerable violence sometimes 
lacerates the inner coats of an artery, 
without tearing through the stronger 
outer coat. Neither in this injury, nor 
in that last described, is there any hemor- 
rhage from the vessel ; the consequences 
of the injury develop themselves, at a 
later period of the case, in mortification, 
or other result of a deficiency of arterial 
blood in the parts beyond. In the ex- 
amples of this injury which have fallen 
under my observation, the inner coats 
have been separated from the cellular 
around their whole circumference and for 
some distance in their length, and in- 
verted within the artery so as almost or 
completely to block up its lower and un- 
injured part. As the lacerated coats ad- 
here by what before inversion was their 
lower margin, their separation from the 
outer coat is probably not the immediate 
effect of the injury, but occurs afterwards 
from the force of the arterial current. 
And the phenomena observed in the so- 
called " dissecting" aneurism support this 
suggestion. The inner coats are in that 
accident sometimes separated from the 
outer throughout all the large arteries of 
the trunk ; and Rokitansky describes one 
instance in which a portion of the inner 
coats of the arch of the aorta was driven 
onward in the course of the arterial cur- 
rent, and lay rolled up into a tube, within 
the left subclavian artery. 

A man was admitted into the Middlesex 
Hospital under the care of Mr. Shaw, and 
lived three hours after having been struck 
by the shaft of a vehicle in the right iliac 
region. The external injury was slight, but 
the lower limb of that side was without pul- 
sation, motion, or sensation. On examining 
the vessels, a rent of an inch in length was 
discovered in the inferior vena cava, and the 
inner coats of the right common iliac artery 
were partially detached from the outer, and 
inverted downwards. 

In another man. brought into the Middle- 
sex Hospital, under my care, who survived a 
severe injury of his thigh, and incipient gan- 
grene, about fourteen hours, three inches of 
the popliteal artery and vein were separated 
from the other soft parts, and both vessels for 
the same distance were blocked with coagu- 
lum. A part of the coagulum adhered to the 
artery, and at that spot the internal coats, in 
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their entire circumference, had been torn 
through, separated for three-fourths of an 
inch from the outer coat, and turned down 
within the lower part of the vessel, the canal 
of which was thus completely plugged. The 
external coat of the artery was entire, though 
slightly ecchymosed. 

Division of the two inner coats and ob- 
literation of the canal is the amount of 
injury aimed at in applying a ligature upon 
an artery. The earlier operations of this 
nature were attended with an amount of 
violence to the artery, hardly less than 
that described in the last case, The 
vessel was forcibly and extensively sepa- 
rated from its sheath, and unnecessarily 
lacerated with clumsy tapes and instru- 
ments. [This statement is not entirely 
accurate. Hunter, in his first operation, 
placed four tape ligatures upon the vessel 
at a distance from each other, avoiding 
laceration of the inner coats, and hoping 
to close the vessel by what he terms " ad- 
hesive inflammation," provoked by the 
temporary pressure of the ligature on its 
outside.] " Modern surgeons disconnect 
the artery as little as possible from its 
sheath, tie it with a slender and firm, liga- 
ture, and find the consequent mortality 
much reduced. The following are the 
conditions of failure and success in the 
operation, so far as regards the artery 
and its collateral branches. 

The ligature, when well applied, cuts 
the two inner coats, tightly constricts the 
outer coat, and stops the current of blood 
along the vessel. Within a few hours 
after the operation, there forms above the 
ligature a coagulum of blood, which usu- 
ally fills the entire calibre of the tube, and 
adheres to the lacerated surface within it. 
Being disturbed at its upper part, how- 
ever, by the arterial impulse, which alter- 
nately lengthens and shortens the vessel, 
the coagulum is there less complete, and 
narrows to a point. It varies much in 
length, and therefore in form, in different 
cases. It may not adhere anywhere, even 
by its lower end. It may not exist at all, 
and is not unfrequently absent from the 
portion of the artery which is below the 
ligature. I have, however, found the 
iliac artery filled with coagulum, to either 
extremity, after ligature at the middle of 
its course. That the plug is not without 
advantage is manifest, since it secures re- 
pose to the artery at the part which has 
been tied ; and if the ligature be removed 
before the consolidation of that part, the 
permanent plugging of the artery must in 
great degree be due to the coagulum. 1 
That the plug, at the same time, is not 
indispensable for the closure of the ves- 
sel, appears from that process being 

1 Med.-Chir. Trans., vol. ix., p. 405. 



sometimes perfected without one. Con- 
traction of the artery also takes place, 
chiefly above the ligature. Below the 
ligature the artery sometimes presents 
neither contraction nor clot. 

The efficient process, by which the 
artery is eventually closed, meanwhile 
goes on at the tied portion. The inflam- 
mation set up by the operation and by the 
presence of the ligature occasions an effu- 
sion of plastic lymph, which coheres with- 
in the vessel with the lacerated coats, 
and externally accumulates around the 
artery and along its sheath. Penetrating 
also the very substance of the external 
coat next the ligature, it unites that coat 
with itself into one consolidating mass. 
From the outer side of this mass the 
vessel severs by ulceration, or casts off 
by sloughing, the constricted part of its 
external coat. The separation of this 
leaves the vessel divided, yet with each 
extremity firmly sealed, even when unpro- 
tected above by a conical clot. The 
final changes in the artery are the oblit- 
eration of its canal from the closed ex- 
tremities to the next pervious lateral 
branches, and the conversion of its tissue 
into a fibroid cord. When an internal 
plug is present, it probably takes part in 
producing the former of these changes, 
and adheres, by the intervention of a new 
albuminous material formed from the 
blood, with the original lining membrane 
of the artery. The contraction and final 
conversion of the coats into a fibroid 
cord follow yet more slowly upon the 
cessation of the function of the artery. 

The process just described is liable to 
failure in various ways, which most com- 
monly shows itself by hemorrhage at the 
seat of operation about the time of the 
separation of the ligature. There appear 
to be three modes in which hemorrhage 
is brought about : a partial or entire ab- 
sence of contraction of the artery, a de- 
fect in the quantity or plastic character 
of the lymph, and ulceration of some 
part of the vessel. The first only is of 
local origin ; the last two depend upon 
constitutional causes, or both perhaps 
upon the same cause. It will be seen, by 
referring to the remarks on Atheroma 
of the arteries, that vessels in that condi- 
tion are incapable of contraction. The 
ligatured part of such an artery is conse- 
quently exposed to the full force of the 
current of blood, and needs for its secu- 
rity what rarely coincides with such dis- 
ease, viz., a very vigorous process of re- 
pair. When the ligature becomes loosen- 
ed from such an artery, the blood bursts 
through the weak barrier at its extremity, 
and not uncommonly a fatal result fol- 
lows the disaster. That the absence of 
this contraction has something to do with 
the occurrence of hemorrhage from a tied 
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artery is rendered further probable by the 
fact, that both are most frequently ob- 
served below the ligature. The other 
causes of hemorrhage appear to be con- 
stitutional. Arteries may be found in 
museums with but a very small and in- 
adequate quantity of lymph about the 
ligature. It has been formed in very 
small quantity, or, having formed, has 
failed to become organized and to consoli- 
date. When the ligature loosens, the ex- 
tremity of the vessel is found to be un- 
closed. In some of these specimens it is 
difficult to be certain whether the ragged 
orifice, through which the fatal hemor- 
rhage occurred, was a laceration by the 
force of the blood, or an ulceration which, 
in loosening the ligature, also opened the 
artery. 

The presence of a clot may be of im- 
portance in any artery ; in the larger it 
seems to be indispensable. Small arte- 
ries scarcely ever bleed after ligature, 
whereas in the innominate the process of 
repair has never been known to be accom- 
plished. [Smyth, of New Orleans, tied 
the innominate and common carotid suc- 
cessfully in a case of traumatic aneurism 
of the subclavian artery.] But hemor- 
rhage at the seat of ligature does not alto- 
gether, or chiefly, arise from the large 
calibre of the artery ; it is' also in part de- 
termined by the proximity of collateral 
branches to the ligature. [The import- 
ance of this fact has been much dimin- 
ished by the introduction of the catgut 
ligature and the antiseptic method.] On 
comparing the common carotid or exter- 
nal iliac arteries, vessels which run a 
long course without giving off branches, 
with arteries in the opposite condition, 
such as the common femoral, the advan- 
tage in respect to secondary hemorrhages 
is found to be greatly on the side of the 
former. The artery gives way in 6^ per 
cent, of the operations on the first vessel, 
and in 6 per cent, of those on the external 
iliac, while the frequency of that event in 
the instance of the common femoral 
mounts up to 56 per cent. 1 [A very differ- 
ent result has followed ligation of the ex- 
ternal carotid, the branches of which are 
numerous and closely placed. In 24 cases 
collected by Guyon, 2 secondary hemor- 
rhage occurred only once] 

[The operative methods of ligating an 
artery in continuity have been greatly 
modified by the successful introduction of 
animal ligatures and the antiseptic treat- 
ment of wounds, and our knowledge of 
the histological processes by which an 

1 Porta, Delle Alterazioni patologiche delle 
Arterie, 1845, p. 136. Broca, Des Anevrismes, 
p. 604. 

[ 2 Mem. de la Soc. de Chirurgie, 1864, p. 
555.] 



artery thus occluded becomes permanently 
closed has recently become much more 
accurate and complete. 

"When a ligature is applied to an artery 
with sufficient force to divide, or perhaps 
to merely bruise, its inner coat, the trau- 
matism is followed promptly by prolifera- 
tion of the cellular elements of the intima 
at the point of injury and for a variable 
distance on either side. This prolifera- 
tion results in the production of granula- 
tions which develop into a mass of fully 
formed connective tissue, which, when all 
goes well, permanently and effectually 
plugs the vessel. If, as is supposed to be 
usually, but not always, the case, a clot 
forms in the adjoining portion of the 
vessel immediately after the application 
of the ligature, some of the granulations 
make their way iuto it in the form of 
delicate, interlacing fibi-es, which have 
been thought by some observers to be 
formed by the cellular elements of the 
clot itself, and have thus given support to 
the theory of "organization of a clot." 
This process of cicatrization of a vessel 
is exposed to the same accidents and fail- 
ures that may happen to cicatrization 
elsewhere. If the irritation is too great, 
if the condition of the patient is unfavor- 
able, the granulations may form or de- 
velop too slowly, free suppuration and 
ulceration taking the place of prompt 
cicatrization, and then secondary hemor- 
rhage is inevitable unless the vessel is 
closed by a firm clot. 

A clot does not always occupy the artery 
between the ligature and the nearest col- 
lateral branch on the proximal side ; there 
are many cases on record which prove the 
contrary. Mr. Holmes tied the subclavian 
in its third portion with a catgut ligature, 
and found at the autopsy, some time after- 
wards, that the vessel was unobstructed, 
except by a sort of diaphragm about one- 
eighth of an inch in thickness, which 
closed it completely at the point where 
the ligature had been placed. In a per- 
sonal case, the popliteal artery, examined 
three months after amputation through 
the condyles of the femur, at which time 
its divided end had been secured by a 
carbolized silk ligature, both ends of 
which were cut short, was patent to with- 
in one-eighth of an inch of the ligature, 
and contained no clot, although much 
narrowed and shrunken ; and in a case 
where Dr. Keyes tied the same vessel in 
continuity, it was found entirely empty 
when examined after death on the third 
day. 

When the ligature is made of a material 
whose presence will not be tolerated by 
the tissues, and which must therefore be 
cast off by the sloughing of the tissues 
contained within its loop, the probability 
of an accident is greater, because of the 
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irritation caused by its presence and of 
the necessity for keeping the external 
wound open. The knowledge of this fact 
has led to many of the modifications of 
the ligature or substitutes for it mentioned 
above, and, also, within the last few years, 
to one other, which is now very generally 
employed, the antiseptic catgut ligature. 

The use of a ligature composed of fleshy 
animal tissue, in the hope that it would 
either be absorbed, or, if retained, would 
not excite suppuration, is not of very re- 
cent origin. More than fifty years ago, 
Wardrop, adopting the suggestion of an 
Edinburgh surgeon, tied the carotid artery 
with a ligature made of silk-worm gut, cut 
both ends short, and got primary union 
of the wound, but it is only since the 
introduction of Mr. Lister's antiseptic 
method that the use of the catgut ligature 
has become general. Experience has 
shown that the presence of carbolized 
catgut is perfectly tolerated by the tissues, 
especially if the wound is treated antisep- 
tically ; it does not provoke suppuration, 
but softens and becomes absorbed, giving 
place to cicatricial tissue. A similar re- 
sult may be obtained with carbolized silk 
or hemp, or with silver wire, but not so 
certainly, and the general practice at 
present, therefore, is to use a catgut liga- 
ture for tying an artery, either in conti- 
nuity or after division. 

The catgut is prepared by soaking it 
for a long time in carbolized oil. Some 
surgeons, fearing lest the ligature may 
soften too promptly after its application, 
harden it by maceration in a solution of 
chromic acid (three grains of the acid in 
an ounce of glycerine is recommended by 
Prof. Agnew), and then place it in the oil, 
where it must be kept for two weeks, and 
may then be allowed to remain until 
wanted. An excellent size for the liga- 
tion of a large artery is that of the violin 
string known as "E, No. 70." Eor the 
small vessels divided in the course of an 
operation ligatures of much less thickness 
are sufficient. 

It is thought by some that the ligature 
should not be applied with sufficient 
force to divide the inner coats of the 
vessel. They maintain that if the liga- 
ture is made tough enough to resist the 
solvent action of the juices of the part for 
several clays, a fibrous band will form 
about it, take its place, and permanently 
perform its temporary function of pre- 
venting the flow of blood through the 
vessel, and that in this manner the object 
of the operation is obtained without the 
risks incidental to a partial division of the 
wall of the artery. Mr. Barwell employs 
with this object narrow flat ligatures 
made of longitudinal strips of the aorta 
of an ox, and draws them just tightly 
enough to arrest pulsation, having found 
vol. i.— 30 



that a tractile force of three pounds ap- 
plied to a round ligature is sufficient to 
divide both the inner and middle coats. 

Theoretically, this view seems to be 
correct, but there are serious practical 
difficulties in the way of its application. 
The proper degree of toughness cannot be 
certainly given to the ligature, and if it 
is too tough, or even, perhaps, if only tough 
enough, it may act as a foreign body ; 
while if it is too soft, the vessel regains its 
patency. In the latter case the object of 
the operation is defeated, in the former, 
secondary hemorrhage is almost inevita- 
ble, for the vessel is opened by the slough- 
ing, which is nature's means of throwing 
oft' the foreign body — risks which are 
certainly greater than those which expe- 
rience has shown to follow division of the 
inner coats by a catgut ligature. I know 
of two cases in which catgut ligature was 
applied to a large artery without dividing 
its coats. In one a single ligature was 
passed twice about the carotid and then 
tied to arrest hemorrhage from some 
point in the distribution of the vessel. 
The bleeding soon recurred with a fatal 
result, and at the autopsy the carotid 
showed no trace of the ligature. In the 
other case a thick double ligature was ap- 
plied to the femoral for the cure of a pop- 
liteal aneurism. Pulsation returned in 
the artery below the ligature after a short 
time, and at the autopsy, a month or two 
afterwards, the artery was found patent 
throughout. I do not know how much 
force was used in the first case, but in the 
latter the knot was firmly drawn, and the 
failure to divide the coat was probably 
due to the fact that the ligature, being 
double, acted as a band rather than as a 
cord. 

Occasionally a catgut ligature, prepared 
in the most careful manner, has proved in- 
soluble, and has been cast out by suppu- 
ration, but. the chance of secondary 
hemorrhage has been so reduced b} T the 
use of this material, together with anti- 
septic precautions, that Mr. Lister has 
expressed publicly his belief that a liga- 
ture could thus be safely applied, even to 
the innominate artery.] 

[Mr. Lister has lately insisted especi- 
ally upon the importance of properly 
seasoning the catgut, and of using a mix- 
ture of one part chromic acid, 4000 parts 
water, and 200 parts of pure carbolic acid, 
for steeping it. In this he prepares a 
quantity of catgut equal in weight to the 
carbolic acid.— P. 1 ] 

The laceration of the inner coats of an 
artery, instead of being repaired, is some- 
times followed by the formation of an 
aneurism. Possibly many aneurisms, 
which are attributed to previous injuries, 



[i Med. Times and Gaz., Feb. 5, 1881.] 
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arise in this manner, though the subse- 
quent changes at the part obscure their 
mode of origin. Though a rare, it is an 
occasional event after the laceration by 
ligature. In a case reported by M. Dela- 
cour, 1 of Rennes, an aneurism formed on 
the anterior tibial artery after an ampu- 
tation for compound fracture of the leg, 
and could be seen enlarging on the face of 
the stump. Repeated hemorrhages took 
place from it between the thirteenth and 
thirty-eighth day after the amputation, 
which were arrested on the latter day by 
the ligature of the femoral artery. The 
patient eventually recovered, though not 
without hemorrhage from the wound of 
the operation in the thigh, as there had 
previously been from the wound at the 
fracture. "Warner, in his Cases of Sur- 
gery (p. 50), mentions a yet more remark- 
able instance of this occurrence. An 
aneurism of the brachial artery formed 
in the stump of an arm which he had 
amputated a few days before. He applied 
a ligature upon the vessel "above the 
upper extremity of its distended coats," 
and cured the aneurism ; but a second 
aneurism formed above this ligature. A 
third operation was followed by the ap- 
pearance of a third aneurism in the same 
relation to the ligature, for which he tied 
the artery again ; but as on this occasion 
he performed Hunter's operation, not 
Anel's, tying the artery near to the axilla, 
he succeeded in saving his patient. No 
doubt, in these cases there existed a pre- 
vious disease of the coats of the arteries 
in the situations selected for the ligatures. 
The injuries of large arteries under our 
present consideration are rarely uncom- 
plicated. Most commonly the adjoining 
vein is wounded or bruised at the same 
time as the artery, and the sudden or 
even the gradual stopping of its circula- 
tion which ensues, almost necessitates 
gangrene of the limb. 2 Nerves, as well as 

1 Broca, Des Anevrismes, p. 39. 

2 At the Westminster Hospital, twelve 
days after the infliction of a punctured wound 
on a man's thigh, Mr. Holthouse cut down, 
and found the femoral artery opened in Hun- 
ter's canal. He tied both ends of the vessel. 
At the same time venous blood escaped in 
great quantity from a large vein adjoining 
the artery. This hemorrhage was arrested 
by plugging ; and, after the sloughing of a 
small portion of skin on the outside of the 
foot, the man recovered. Eight months later 
Mr. Holthouse found the limb useful, the 
tibial artery beating on the foot, and the in- 
ternal and external saphena veins swollen. 
In the absence of further evidence, this case 
may be regarded as probably one in which a 
contemporaneous obliteration of the femoral 
artery and vein was not followed by gangrene 
of the limb. — British Med. Journ., 1859, pp. 
364, 954. 



other soft parts, may also be torn or 
bruised, and either numbness or painful 
exaltation of the function of the nerves 
may follow their injury. Broca 1 men- 
tions an instance of the latter kind as in- 
flammation of a nerve, occurring consecu- 
tively upon an operation for tying an ar- 
tery. The symptoms commenced nineteen 
days after the brachial had been tied at 
five fingers' breadth above a traumatic an- 
eurismal varix in the bend of the arm. 
The first indications of the neuritis were, 
painful sensations in the forearm and 
hand, which were succeeded by sharp 
pains in the three and a half fingers sup- 
plied by the median nerve. The pains 
were increased by pressure on the wound, 
but not on the fingers. They diminished 
in five days, and were followed by numb- 
ness, and at length by almost complete 
loss of feeling, in precisely the situation 
which had previously been painful. In 
ten days more the natural sensibility had 
returned. Phlebitis and fatal pysemiaare 
more common results of the operation of 
tying an artery. 

The effects of obstruction of arteries 
upon the parts of the body which they 
supply with blood have already been 
partly stated. Upon a sudden oblitera- 
tion of the principal artery of an ex- 
tremity, more or less gangrene may ensue. 
The safety of the limb in this respect de- 
pends upon the re-establishing of the 
arterial circulation through the enlarge- 
ment of the collateral channels. Gan- 
grene is a less frequent result of the ob- 
literation of the artery in the shorter and 
more vigorously nourished upper limb 
than in the lower. It is also more apt to 
occur when particular portions of the 
main artery are obstructed. Thus a 
ligature or wound of the common femo- 
ral is more often followed by the death 
of the leg, not only than when the same 
trunk is blocked up below the origin of 
the profunda, but than when the exter- 
nal iliac is obstructed. For the collateral 
circulation is insufficient to keep the 
limb alive without the aid of the epigas- 
tric and circumflex ilii arteries. A simi- 
lar, but a less serious, deficiency of col- 
lateral vessels is met with at the upper 
part of the brachial artery. In all cases 
of wounds in the neighborhood of large 
arteries, the attention of the surgeon will 
of course be directed to the state of the 
circulation. If the pulse have ceased 
beyond the injured part, the limb will be- 
come cold and pale, and care must be 
given to keep it warm, and to avoid all 
bandaging and malposition by which the 
establishment of the collateral circulation 
might be interfered with. The appear- 
ance of heat and redness on the integu- 

1 Des Anevrismes, p. 479. 
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ments may be hailed as a sign that the blood 
is traversing the smaller vessels towards 
the distant parts of the limb ; whilst in- 
creasing coldness of its surface, a mot- 
tled appearance, delay in the return of 
blood to a part which has been emptied 
of it by pressure, slowness in the refilling 
of superficial veins after the blood has been 
carried along them by the finger, or in j 
their filling when compressed at the | 
higher parts of the limb, all indicate a 
languid state of the circulation and immi- 
nent mortification. 

Even when the collateral circulation 
acquires a vigor and amount sufficient to 
insure the life of the limb, it is rarely 
the case that the latter regains its powers 
in all respects. A limb in which the prin- 
cipal artery is obliterated generally re- 
mains for years in a state of feebleness 
and impaired nutrition. It is weaker 
and, unless it be oedematous, smaller 
than its fellow ; it is easily chilled, and 
may be permanently colder than natural. 
The sudden loss of the artery is some- 
times never repaired by the establish- 
ment of a vigorous collateral circulation, 
and the limb, though not dead, remains 
little capable of muscular exertion, ema- 
ciated, cold, and with its integuments 
dry and shrivelled. But if the smaller 
arteries have enlarged before the oblit- 
eration of the main trunk, as is usually 
the case when an aneurism has existed 
for some weeks or months before the 
ligation of the vessel leading to it and 
to the limb, the latter may regain much 
of its healthy powers. I tied the super- 
ficial femoral artery for an aneurism 
which had been known to exist in the 
ham for eight weeks, and had that morn- 
ing burst into the knee-joint. Thirteen 
weeks after the operation, the man was 
able to walk from Hampstead to the Mid- 
dlesex Hospital ; the leg and foot were 
oedematous, and the whole limb, below 
the site of the operation, larger than its 
fellow. I examined the lower limb of a 
healthy man, in whom the same artery 
had been tied by Mr. Quain nine years 
before. The circulation was so far re-es- 
tablished that the anterior tibial artery 
could be felt beating on the instep. Yet 
the ankle was oedematous, and the pos- 
terior tibial could not be felt. The 
whole limb was smaller and weaker than 
the other, and liable to become cold. The 
foot was bent inwards as in slight club- 
foot, and the integuments were dry and 
scurfy. 

3. There remains one other mode in 
which an artery has been known to be in- 
jured without the entire division of all 
its coats. It is that in which the vessel 
is cut or torn through its external, and 
more or less of its middle -coats, whilst a 
thin, undivided inner portion still pre- 



serves the integrity of the canal. No 
hemorrhage takes place at the time of 
such an accident. In experiments on an- 
imals, a great portion of the coats of an 
artery may be dissected off, and the ex- 
tremely thin membrane which remains 
will bear, without tearing, the impulse of 
the arterial current within, and also 
firmly heal over. 1 A result so favorable 
does not, however, follow the same kind 
of injury in the human subject, and it is 
right to tie an arterial trunk so wounded 
at the time of the accident, though there 
be no hemorrhage to indicate the neces- 
sity of so doing. 2 

4. A gush of blood issues from a recent 
wound. Bystanders fly hither and thither 
for bandages, but leave the life-blood to 
escape. If a surgeon is at hand, he in- 
stantly puts his finger on the bleeding 
point and stops the flow. AVhence comes 
the blood ? From a vein or an artery ? 
From a large or small artery ? From a 
wound of the vessel which is, or is not, 
capable of closing spontaneously ? How 
is the flow to be stopped ? Must the ar- 
tery be tied ? If so, where may the liga- 
ture be applied upon it ? Is one ligature 
sufficient ? Are two enough ? Further 
questions arise as to the best direction in 
which incisions may be made, and on 
other proceedings required by the special 
circumstances of the injury, in the opera- 
tion of tying the vessel. 

Both caution and experience are neces- 
sary in estimating hemorrhage. All per- 
sons are apt to be misled by its violence 
and rapidity into attributing the bleeding 
to a larger vessel than has actually been 
wounded : it is even possible for a mo- 
ment, when bleeding has ceased, to mis- 
take for present hemorrhage the mere 
overflow of blood which is pressed out of 
a wound by some movement or handling 
of the injured part. However abundant 
may be the hemorrhage from a vein, the 
color and steady current of the blood at 
once distinguish it, and it is readily con- 
trolled. The numberless small vessels of 
a large recently cut surface bleed smartly ; 
the even current and dark tint of the 
blood, however, cannot be confounded 
with its bright color and jetting flow when 
an artery of considerable size has been 
wounded. More difficulty is experienced 
in determining the force of the bleeding 
when it is clearly arterial. That which is 
relatively a large wound in an artery of 
moderate size, may furnish a hemorrhage 
indistinguishable from that of a main 
trunk in which a comparatively small 

1 Transactions of a Society for the Improve- 
ment of Medical and Chirurgical Knowledge, 
vol. i., p. 144. 

2 Guthrie, Wounds and Injuries of Arteries, 
1846, p. 78, Case 123. 
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opening has been made. The perplexity 
is the greater as the wound approaches 
the known situation of a great artery. 
For small arteries divided near or at their 
origins from large trunks bleed with a se- 
verity quite disproportioned to their size, 
and wounds of them have been mistaken 
for wounds of a trunk-vessel. 

When the surgeon is satisfied that the 
bleeding from a deep wound is arterial, it 
is not indispensable that he should tie the 
vessel. The smaller arteries are much 
more numerous than the larger, and, in 
the great majority of cases, even arterial 
hemorrhage ceases without the applica- 
tion of a ligature. The flowing blood co- 
agulates around and upon the orifice of 
the vessel, which then heals. Some 
wounds of even a large artery may close, 
but it is impossible to depend upon their 
doing so spontaneously. Many lancet- 
wounds of the brachial- artery, for in- 
stance, heal under pressure. Mr. Guthrie 
mentions the case of a wound made by a 
pike in the axillary artery which healed 
without surgical interference. The life 
of Larrey's patient, Pierre Cadrieux, ap- 
pears to have been saved by the singular 
circumstance, that the subclavian vein 
was also pierced by the lance which 
wounded the artery. The blood from the 
latter vessel, when restrained from pass- 
ing through the external wound, escaped 
into the vein, and was thus saved to the 
system until the wound healed. 1 

Such cases as the following may illustrate 
the occurrence of hemorrhage, controllable 
without the application of a ligature, as well 
as some of the means which may he adopted 
in similar circumstances to stop it. 

"An officer, aged twenty-eight, was struck 
by a musket-bullet in the back of the neck. 
It entered near the median line, passed up- 
wards and to the left, and was cut out imme- 
diately below the zygomatic angle of the 
malar bone. There was considerable pain 
on moving the jaw ; and on introducing the 
finger into the mouth, the teeth were found 
to be irregular and loosened. The ramus of 
the jaw, or its condyloid process, appeared to 
have been injured, and probably the zygo- 
matic process of the temporal bone. No un- 
toward symptom occurred until the twelfth 
night, when he awoke from sleep, and found 
himself bleeding from the wound in the nape 
of the neck. After about six ounces of ar- 
terial blood had been lost, the hemorrhage 
ceased spontaneously. A recurrence of bleed- 
ing to nearly the same amount took place 
thrice within the next three days. The 
blood seemed to well up from a deep source, 
and was restrained by a very little pressure. 
As oozing continued, the wound in the nape 
of the neck was plugged with lint steeped in 
tincture of matico, and bandaged. Occasional 

1 Larrey, Clinique Chirurgicale, vol. iii., 
p. 139. 



oozing from the wound in the cheek continued 
during the day. Sumat plumbi acet. gr. jss. 
c. opii pulv, gr. ss. tertia quaque hora. From 
this time the bleeding is said to have 
ceased." 1 

"A private soldier, aged twenty-six, was 
struck by a grape-shot, which split his cheek 
extensively, fractured the superior maxillary 
bone, and lodged in front of the vertebrae. A 
portion of the superior maxillary bone, with 
all the molar teeth and palatine plate, were 
displaced into the mouth, and found to be 
lying on the tongue, preventing the patient 
from closing his mouth. The powers of deg- 
lutition and articulation were completely 
gone, respiration was seriously impeded, and 
saliva mixed with blood flowed from the 
mouth. The wound in the cheek was en- 
larged, the displaced bones, and portions of 
the malar bone, floor of the orbit, and ascend- 
ing process of the superior maxillary bone 
were removed, and the ball extracted, the 
vast wound lightly plugged, and the parts 
brought together. No bad symptom came on 
until the morning of the fourth day, when 
secondary hemorrhage to some extent oc- 
curred from the back of the palate. On re- 
moving the lint and the clot of blood, no 
bleeding vessel could be detected. The wound 
was again plugged with lint dipped in tinc- 
ture of matico, and ice was kept applied to 
the palate. Whenever the ice was removed, 
hemorrhage returned, and it was therefore 
kept constantly renewed for six hours. The 
bleeding returned when lie attempted to take 
food, and it was again checked with ice. Af- 
ter this he recovered. ' :2 

" A musket-ball entered immediately be- 
hind the trochanter major of a soldier, passed 
downwards, forwards, and inwards, and came 
out on the inside of the anterior part of the 
thigh. The ball could not have injured the 
femoral artery, although it might readily 
have divided some branch of the profunda. 
Several days after the receipt of the injury, I 
saw this man sitting at night on his bed, 
which was on the floor, with his leg bent and 
out of it, another holding a candle, and a 
third catching the blood which flowed from 
the wound, and which had half filled a large 
pewter-basin. They seemed to think it would 
stop in due time, having bled once before 
during the afternoon. I placed a tourniquet,, 
with a thick pad, as high as possible on the 
upper part of the thigh, and requested the 
officer on duty to loosen it in the course of an 
hour; which was done, and the bleeding did 
not recommence. The next day 1 placed the 
patient on the operating-table, removed the 
coagula from both openings, and tried to 
bring on the bleeding by pressure and by 
moving the limb ; it would not, however, 
bleed. As there could be no other guide to 
the wounded artery, which was evidently a 
deep-seated one, I did not like to cut down 
into the thigh without it, and the man was 

1 Surgical History of the British Army, 
etc., vol. ii., p. 307. 

2 Surgical History of the British Army, 
etc., vol. ii., p. 306. 
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replaced in bed, and a loose precautionary 
tourniquet applied. At night the wound 
bled smartly again, and the blood was evi- 
dently arterial. It was soon arrested by 
pressure. The next day I placed him on the 
operating-table again, but the artery would 
not bleed. This occurred a third time, and 
with the same result. The bleedings were, 
however, now almost immediately suppressed, 
whenever they took place, by the orderly 
who attended upon him, care having been 
taken to have a long thick pad always lying 
over the femoral artery, from and below Pou- 
part's ligament, upon which he made pres- 
sure with his hand for a short time. The 
hemorrhage at last ceased without further 
interference, and the man recovered. K ' 

It is clear from these and many other 
cases that hemorrhage, even of an alarm- 
ing character, may cease ; and the rule 
generally followed amongst surgeons in 
early and doubtful cases is to employ 
graduated pressure, cold, astringents, or 
an elevated posture, as may be most suit- 
able in the circumstances ; and to assist 
these various direct means, when practi- 
cable, by the addition of indirect com- 
pression. It may be said that all com- 
pletely divided arteries, not being trunk- 
vessels, if they are accessible to these 
modes of treatment, may be closed. But 
when bleeding is severe, it may be doubt- 
ed whether such treatment, though capa- 
ble of effecting a cure, be, after all, prefer- 
able to the ligature ; and, if the vessel be 
easily accessible, few surgeons would hesi- 
tate to tie it. It is to be remembered 
that the bleeding may be renewed, that 
the soft parts which are subjected to 
pressure may slough, and that by inflam- 
mation they will become matted together, 
and for a time, or permanently, useless. 
The consequences in the palm of the 
hand, for example, are serious. More- 
over, though the wound be capable of 
spontaneous closure, no eventual advan- 
tage is gained by the risk of trusting the 
wound to it, since equally as by the liga- 
ture the artery becomes obliterated. 

When hemorrhage recurs after having 
once ceased, the surgeon will judge by its 
severity, both absolutely and compara- 
tively with the first bleeding, as to the 
propriety of cutting down and tying the 
artery. The operation at this period is 
likely to be more difficult than at first, in 
consequence of the changes which have 
meanwhile occurred m the parts con 
cerned. For the same reason, the bleed- 
ing is less likely to stop than it was at 
first -, and, whilst a cure may possibly be 
obtained, it is again better practice to se- 
cure the vessel by operation. An incised 
wound entails less mischief than one 
around which the tissues are consolidated 

1 Guthrie, On Arteries'; 1846, p. 69. 



by the action of pressure and astrin- 
gents ; to say nothing of the freedom 
from mental disquietude enjoyed by both 
patient and surgeon, and the security 
against further loss of blood, afforded by 
the ligature. 

Hemorrhage is sometimes quite dispro- 
portionate to the size of the bleeding ori- 
fice, or at any rate to our estimate of its 
importance. It is severe in persons who 
have stiff arteries and a hypertrophied 
heart. Mr. Guthrie mentions that he 
has, more than once, known the femoral 
artery, punctured by a tenaculum in an 
amputation, to bleed so uncontrollably as 
to require a ligature. More seriously it 
has happened that, the power of an ar- 
tery to bleed having been misappre- 
hended, a trunk-vessel has been need- 
lessly tied. Thus the external iliac artery 
has been tied for a wound of a small and 
superficial branch of the femoral artery. 

There are certain wounds of arteries 
which are probably always incurable by 
local processes of repair, however aided. 
Hemorrhage cannot finally cease so long 
as any foreign body remains in the open- 
ing of the artery, and a fatal result may 
ensue upon the failure to extract it. A 
fragment of tobacco-pipe, entering by the 
mouth, pierced the anterior pillar of the 
fauces, on the right side, and lodged. 
Hemorrhage took place at the time, but 
stopped of itself; and I saw the young 
man, six or seven hours afterwards, pale, 
and with one tonsil swollen near the 
wound. N~o fragment of pipe could be 
seen or felt, or detected in the wound 
with a probe. A large swelling formed 
in the upper half of the neck, which on 
the seventh day suddenly began to pul- 
sate, while arterial blood issued copiously 
from the mouth. The carotid was tied 
below the swelling. The operation was 
immediately followed by paralysis of the 
left extremities, and it persisted. On the 
thirteenth day after the accident, bleed- 
ing suddenly recurred through the mouth, 
and was immediately fatal. At the post- 
mortem examination, the lower end of 
the fragment of pipe was found lying in 
a hole at the top of the common caro- 
tid, surrounded with buff-colored lymph, 
and with a carotid branch on either side 
of it. The wound of the vessel could not 
possibly have closed. Although the prim- 
itive carotid was filled with clot from 
near the wound down to the ligature, the 
external and internal carotids were 
empty. There were also several fetid 
abscesses in the right hemisphere of the 
cerebrum. Mr. Vincent, in publishing 
this case in the twenty-ninth volume of 
the Medico-Chirurgical Transactions, re- 
marked that, if the piece of pipe had 
been discovered and extracted through 
the mouth, fatal hemorrhage would iu all 
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probability bare occurred, as be believed 
to have happened iu a previous and simi- 
lar case. 

Neither does an artery heal when the 
wound in it, whether longitudinal or trans- 
verse, is an extensive one. "When there 
is a long rent in an artery, or a division 
of it half across, its retractile and contrac- 
tile powers tend to keep open and enlarge 
the wound both in length and breadth. 
Neither the upper nor the lower end of 
an artery so wounded can completely 
contract ; no fibrinous plug closes the 
wound itself; and if the artery be large, 
or if it lie in loose tissues, which afford no 
support to the amount of pressure requi- 
site for its obliteration, thebleedingmaybe 
fatal. The temporal artery thus wounded 
may be as safely treated by a firm com- 
press as by the division of the vessel. The 
following case was not so manageable. 

A healthy woman, aged thirty-eight, broke 
a chamber-vessel by her weight, and was 
brought to the Middlesex Hospital with a 
bleeding wound in the nates of the right side, 
inflicted by one of the fragments. 1 The wound 
was situated by the side of the coccyx, and 
passed deeply into the pelvis. Arterial blood 
issued from it at first in considerable quan- 
tity, and then ceased to flow ; but it burst 
forth again from time to time, and the wound 
was enlarged at both ends with the object of 
finding the vessel. Nothing could be reached, 
however, but a large cavity in the pelvis, 
from which blood welled up. The wound 
was therefore plugged, and blood ceased to 
flow. Again, however, the bleeding returned . 
On the eighteenth day she was greatly ex- 
hausted, restless, panting, pale, and pulse- 
less. While in this state she suddenly died. 

Post-mortem examination. — The wound opened 
within the pelvis into a cavity nearly large 
enough to contain a child's head. Extrava- 
sated blood reached upwards behind the peri- 
toneum to the diaphragm on the left side, 
and to the kidney on the right. The princi- 
pal branches of the internal iliac artery were 
unhurt ; but' the internal pudic, before leav- 
ing the pelvis, was exposed in the cavity, 
and covered by some recently formed lymph. 
The vein was cut completely across ; the 
artery in the same line of incision was half 
divided. The wound in the artery gaped 
widely, and there was no clot in any part of 
"the canal of the vessel. 

Wounds of this form in larger arteries, 
when left to themselves, are more rapidly 
fatal : death takes place before the forma- 
tion of any fibrinous plug. The possi- 
bility of the existence of such a wound 
confirms the propriety of the advice that 

1 The hesitation of the patient, and other 
circumstances, raised a suspicion that she 
had been stabbed. But another person is 
reported to have been found dead from sud- 
den hemorrhage after a similar accident. 



the ligature should, as a rule, be preferred 
to other measures for arresting arterial 
hemorrhage. 

When an artery is completely divided, a 
great difference in the effects is observed 
according to the manner in which the in- 
jury occurred. There is rarely any great 
hemorrhage from the brachial or femoral 
artery when a limb is torn off by ma- 
chinery ; whilst when cut across, an 
artery bleeds most profusely. In the lat- 
ter case, the open mouth of the artery 
pours forth blood until the patient dies, 
or the opening spontaneously contracts, 
or is closed by an external plug ; in the 
former, the external coat is dragged out 
into a long slender point, even an inch or 
two beyond the spot at which the inner 
coats are torn. The vessel bangs out of 
the wound, diminishing almost to a point, 
and pulsating to its very extremity. Ar- 
teries completely divided on the battle- 
field bleed, or not, as their injury ap- 
proaches one or other of these forms. 

An artery of moderate size, when com- 
pletely divided, usually ceases to bleed, 
and no hemorrhage is renewed from either 
end of it. There are, however, instances 
of great importance on record, in which 
such vessels by continuous bleeding have 
thrown out a very great quantity of blood. 
Branches of the axillary artery sometimes 
bleed thus largely into the loose tissues of 
the axilla ; and as the enormous and 
tense swelling presents no pulsation, it 
might be supposed that the injured vessel 
was a vein. 1 Mr. Liston, however, has 
recorded an example of such a wound of 
a small branch of the common femoral 
artery, in which the swelling did pulsate, 
and on account of which he deemed it 
necessary to tie the external iliac artery. 
It is important to bear in mind the possi- 
bility of formidable aneurisms thus spring- 
ing from wounded smaller arteries, whilst, 
on the contrary, the lacerations and com- 
plete divisions of trunk-vessels may not 
for days be indicated by either hemor- 
rhage, aneurismal swelling, or failure of 
life in the limb. 

It sometimes happens that the first 
clear proof of the entire division of an 
arterial trunk is furnished to the surgeon 
by the occurrence of gangrene in the 
lower parts of the limb. Arterial pulsa- 
tion having ceased below the wound, the 
maintenance of life in the limb is de- 
pendent on the establishment of the col- 
lateral circulation. This fortunate occur- 
rence somewhat rarely happens under 
such circumstances, and the probability 
of it is less in proportion to the severity 
of the whole injury, and to the swelling 
of the limb. The gangrene which at- 
tacks the extreme parts of a limb, in 

» J. Bell, Surgery, p. 448. 
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some instances creeps slowly on, and may 
stop ; but that in which the higher parts 
die early, extends with great rapidity, 
and is speedily fatal. 



Treatment of wounded Arteries. 

The methods of treatment described in 
the chapter on Hemorrhage are suffi- 
cient to arrest most cases of bleeding. 
When, however, the flow of blood is such 
as to require artificial obstruction of an 
artery, by ligature or otherwise, various 
questions arise, the answers to which may 
be arranged in the following Rules. 
Hemorrhage should be prevented during 
the necessai'y manipulations by the em- 
ployment of a tourniquet, or by com- 
pressing or even exposing the trunk-ves- 
sel above the wound. 1 [The use of 
Esmarch's elastic band will sometimes 
facilitate the search for a bleeding vessel, 
especially if the wound is a recent one, 
or if any dissection is necessary.] 

1. Wounded arteries, which do not 
readily cease bleeding, and which can be 
conveniently secured, should be tied. A 
surgeon need no more hesitate to adopt 
this rule in a case of accidental wound 
than he would after an amputation. 

2. Moderate hemorrhage from an ar- 
tery which cannot be reached without 
enlarging the wound, should be stopped 
by a graduated eompress. Compression 
upon the arterial trunk above the wound 
may be added, if it is thought advisable. 
In the majority of cases such hemorrhage 
will not return. 

3. Violent arterial hemorrhage re- 
quires the wound to be enlarged, and the 
vessel tied. This rule is justified by the 
necessity of the moment, and by the pos- 
sibility that a recurrence of such hemor- 
rhage might prove fatal, even if it should 
cease before the patient were exhausted. 

4. No operation should be performed 
with the object of securing a -wounded 
artery unless it be actually bleeding. On 
the one hand, an operation has ceased to 
be necessary ; and, on the other, the 
operator is very likely to fail in finding 
the wound of the vessel in the absence of 
the only sure guide to it, namely, the 
bleeding.. 

This rule may nevertheless be departed 
from when the torn extremity of a large 
arteiw is seen or felt to pulsate, and its 
permanent closure by natural means ap- 
pears doubtful. An artery which has 
recently ceased to bleed maj r also be cut 
down upon and tied in certain emergen- 
cies. Such practice may be judged to be 
right when delirium tremens supervenes 

1 Med.-Chir. Trans., vol. xliii. Syme, On 
the Treatment of Aneurism. 



upon the injury, or when, as in some mili- 
tary movements, the wounded are ordered 
to be transported to another position. 
An instructive instance, in which this 
precautionary measure probably saved a 
man's life, is detailed in the Surgical 
History of the British Army, etc. vol. ii., 
p. 345. 

5. A wounded artery, when requiring 
a ligature, should be tied in the place 
where it bleeds. The reasons for this 
rule are as follows : a. When the trunk is 
tied higher up, the hemorrhage may be 
renewed by branches which pass off be- 
tween the ligature and the wound, so 
soon as the collateral circulation is estab- 
lished. A fibrinous plug may have formed 
in the hole of the artery, yet if, as the 
collateral circulation gains volume and 
force, the plug do not pari passu consoli- 
date and cohere, there comes a time when 
the returning blood thrusts it awaj r , and 
hemorrhage is renewed. It is impossible 
in any case to predict with certainty 
whether the circulation will first be re-es- 
tablished, or the wound will first be healed. 
A ligature on the subclavian will ordina- 
rily stop the bleeding from a wounded 
axillary artery. The ligature of the ex- 
ternal iliac will ordinarily fail to do so 
when the femoral is wounded. Now, as 
the double ligature at the wound secures 
not only those patients who may recover 
when the trunk-vessel is tied at a dis- 
tance above the wound, but also those 
who would die by that procedure, there 
seems no doubt that, if he can tie the 
vessel in the wound, the surgeon should 
abstain from the higher and easier opera- 
tion, and, cutting directly upon the ves- 
sel, should tie it above and below the 
wound, b. This course is further advisa- 
ble since it is sometimes impossible, before 
finding the artery, to be certain that the 
trunk is wounded. It may be that only 
a branch of the main artery needs to be 
tied, but the higher operation necessarily 
obliterates the arterial trunk, c. In cei'- 
tain situations additional clanger to life is 
incurred by the higher operation. Mr. 
Liston's fatal ease 1 is an instance in 
which, a small branch only of the com- 
mon femoral artery being wounded, the 
external iliac was tied, and the patient 
died the next day of peritonitis. He 
would indeed, in all probability, have 
died under any treatment, or with none ^ 
but it will be observed that his death arose 
from a cause entirely unconnected with 
the original wound. cZ. If after ligation 
of the trunk at a distance, it should be- 
come necessary to tie it again in the 
wound, the probable issue of the double- 
obstruction to the circulation would be 
gangrene of the extremity ; and amputa- 

1 Med.-Chir, Trans., vol.. xsix,, p. 157, 
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tion, as a third operation, would be most, 
frequently fatal. 

Nevertheless, since it is sometimes im- 
practicable to tie the vessel in the wound, 
the trunk should then be secured at the 
next convenient place above the bleeding 
orifice. No other practice, can be adopted 
in hemorrhage into the mouth from the 
internal carotid artery, or in cases of ex- 
ternal wounds which penetrate the floor 
of the mouth, dividing branches of the 
external carotid in their course. The lig- 
ature of the common carotid in such cases 
has proved successful. The internal iliac 
may require to be tied for wounds of its 
branches within the pelvis, and the radial, 
ulnar, or brachial, for some wounds of the 
palmar arch. 

G. The external wound should be taken 
as the guide for the incisions. Muscles, 
and other intervening structures, the di- 
vision of which does not endanger life, 
may be cut into or across in order to reach 
the bleeding point. When, however, the 
orifice of the wound is on the opposite 
side of the limb to the artery which is 
presumed to be the source of the hemor- 
rhage, a probe may be passed through the 
wound. The incisions made, where its 
point is felt, in the known vicinity of the 
large arteries, will lead to the bleeding 
vessel. 

7. In exposing a wounded artery, the 
bleeding from which cannot be restrained 
by pressure on the trunk, the greatest 
precaution must be taken against the 
needless escape of blood. Cases are on 
record in Avhieh the hemorrhage has 
proved instantly fatal. Whatever inci- 
sions it may be convenient to make 
through the skin and muscles, it is not at 
first advisable to enlarge the deeper part 
of the wound itself more than is neces- 
sary to admit the finger to the artery. 
The warm gush of blood guides the finger 
to the orifice in the vessel, and as soon as 
that is compressed, the soft parts may be 
divided at leisure to any requisite extent. 
John Bell's 1 description of the operation 
by which he secured a wounded gluteal 
artery, and that in which Mr. Syme 2 tied 
the common carotid, may be contrasted 
in this respect. In the former there were 
long incisions and vast hemorrhage ; in 
the latter, an aperture was made only 
large enough to admit the finger, which 
was insinuated into the aneurism with the 
knife ; the hole in the artery being felt 
for and compressed by the finger before 
the incision even through the skin was 
further enlarged, there was no hemor- 
rhage, 

1 Principles of Surgery, 1826, vol. L, p. 
375. 

2 Edinburgh Medical Journal, vol. iii., p. 
105. 



[Mr. Syme's operation, one of the most ' 
remarkable and creditable in the history 
of surgery, teaches so valuable a lesson, 
and may be of so much service in giving 
the surgeon courage and confidence when 
called upon to face the most trying of sur- 
gical emergencies, that its record deserves 
reproduction here. 

The case was one of aneurism of the 
lower part of the common carotid, caused 
by a stab received two months before the 
operation. The tumor was as large as an 
orange, extending under the clavicle, and 
throbbing with great force. Nearly at 
the centre there was a cicatrix, showing 
where the wound had been. 

"Chloroform having been freely ad- 
ministered, and the patient being placed 
upon his back, with his shoulders slightly 
elevated, I pushed a knife through the 
cicatrix, and followed the blade with the 
forefinger of my left hand so closely as to 
prevent any effusion of blood. I then 
searched through the clots and fluid 
contents of the sac for the wound of the 
artery, and found that pressure at one 
part made the pulsation cease ; keeping 
my finger steadily applied to this point, I 
laid the cavity treely open, both upward 
and downward, turned out the clots, and 
sponged away the fluid blood, so as to get 
a view of the bottom, which presented 
the smooth shining aspect of a serous 
membrane, without the slightest indica- 
tion of either the artery or vein that could 
be seen or felt. In order to make the re- 
quisite dissection, I next attempted to 
close the orifice bjr means of forceps, but 
found that it had the form of a slit, which 
could not be thus commanded. It was 
also so near the clavicle that pressure 
could not be employed below it, and, to 
my still greater concern, lay on the inner 
or tracheal side of the vessel, so that the 
compression required for its closure, in- 
stead of being backward upon the verte- 
bra?, was outward upon the vein. In 
these circumstances it seemed proper, so 
far as possible, to lessen the opposing dif- 
ficulties, and I therefore ran a bistoury 
through the skin and the sternal portion 
of the sterno-mastoid, so as to divide this 
part of the muscle, together with the su- 
perjacent integument. I then seized the 
edge of the slit in the artery, as it lay 
under my finger, with catch forceps, and 
desired them to be held so as to draw the 
vessel toward the trachea, while still sub- 
jected to compression ; then carefully 
scratched with the point of a knife until 
the arterial coat was brought into view 
at its external edge, a little above the 
aperture, where a ligature was passed by 
the needle and tied. I repeated the same 
procedure below the wound, and, when it 
was completed, had the satisfaction of 
fiuding that my finger could be withdrawn 
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without the slightest appearance of bleed- 
ing, instead of the tremendous gush 
which had previously attended its slight- 
est displacement.''' The ligatures sepa- 
rated on the tenth day, and the patient 
was discharged in a month. 

" I have thus particularly related the 
steps of this operation, because it was by 
far the most arduous that has ever oc- 
curred in the course of my surgical expe- 
rience. Indeed, even now I cannot, with- 
out a shudder, reflect on my position, 
when the slightest displacement of one 
hand must have instantaneously caused a 
fatal hemorrhage from the carotid artery, 
and a wrong direction of the needle by 
the other, to the smallest possible extent, 
would have given issue to an irrepressible 
stream from the jugular vein.'"] 

8. The artery, when found, should be 
tied both above and below the wound in 
it. The necessity for tying the lower end 
is the greater, because it is the more fre- 
quent source of secondary bleeding. 
When the lower end of the vessel cannot 
be found, a piece of compressed sponge 
left in the wound sometimes prevents sub- 
sequent hemorrhage. This plan has been 
known to succeed when the wounded ar- 
tery was the popliteal, and to fail when 
applied to the lower end of the radial ar- 
tery, between the first and second meta- 
carpal bones. For wounds of arteries 
near their bifurcation thrse ligatures are 
indispensable, as either branch may fur- 
nish the recurrent hemorrhage. The ob- 
servation applies to the common carotid, 
brachial, and popliteal arteries, to the 
double bifurcations with which the first 
inch of the posterior tibial and ulnar ar- 
teries is connected, and generally to all 
cases in which bleeding continues after 
the application of two ligatures. 

9. It is not advisable to apply a single 
ligature immediately below the origin of 
a large branch. Secondary hemorrhage 
does not, indeed, necessarily take place, 
but its occasional occurrence shows that 
the repair of the vessel is uncertain. The 
propriety of avoiding the neighborhood 
of large collateral branches, when choice 
is possible, is confirmed by the rarity of 
secondary hemorrhage after the ligature 
of the common carotid and external iliac 
arteries, which do not give off collateral 
branches. 

10. Recurrent hemorrhage, as well as 
that which happens upon the separation 
of a ligature from an artery, is to be 
treated according to its severity and the 
color of the blood. When the" blood is 
bright in color and flows with alternating 
impulse, it issues from the upper end of 
the artery. As a general rule", the bleed- 

[* Syme's Surgical Works, edited Ly Mac- 
lean, p. 829.] 



ing being great, it would be safest to tie 
the artery in healthy tissues between the 
orifice and the origin of the next collat- 
eral branch above it. If that cannot be ef- 
fected, amputation, if practicable, should 
be performed above the bleeding point. 
If that be not practicable, pressure and 
astringents must be employed, and aided 
by indirect compression or ligature of the 
trunk higher up, according to circum- 
stances. Astringents, however, are of 
little avail in wounds of large arteries in 
the human subject. 1 Blood from the 
lower end of an artery approaches the 
color of venous blood, and flows without 
cardiac pulsation. Such bleeding can 
usually be arrested by astringents and 
pressure, especially if care be taken to 
apply them directly upon the orifice of 
the vessel. 

11. There are circumstances in which 
eminent practical surgeons have deemed 
it less perilous to remove a limb than to 
search for a wounded artery in it. The 
propriety of this measure is sometimes 
founded on the exhaustion of the patient 
by previous hemorrhage, sometimes on 
the state of the limb. Mr. Lawrence am- 
putated a leg one month after a wound of 
the calf, on account of the continuance of 
hemorrhage from the posterior tibial ar- 
tery, " the swollen state of the limb and 
the reduced condition of the patient" 
forbidding the attempt to secure the ves- 
sel in the wound. 2 In a case of compound 
fracture, complicated with a wound of 
the posterior tibial artery, the lower end 
of the vessel went on bleeding for four 
months, and the limb was then ampu- 
tated. 3 Mr. Syme has published a case 
of hemorrhage from the axillary artery, 
not cured by the ligature of the sub- 
clavian, in which he amputated the arm 
at the shoulder-joint. The patient re- 
covered ; but it is open to question 
whether he would have done so, if, instead 
of removing the limb, Mr. Syme had cut 
off the supply of blood to it by tying the 
axillary artery, after having already tied 
the subclavian. 

[In Mr. Syme's second case of amputa- 
tion at the shoulder-joint for axillary 
aneurism, caused by the patient throwing 
his arm violently upward and backward, 
and in a case recently published (The 
Lancet, Aug. 11, 1880, p. 260), in which 
the same operation was done by Mr. Bel- 
lamy for an axillary aneurism caused by 
an attempt to reduce an old dislocation, 
the arteries were found so altered that 
they could not have been secured by liga- 

1 Med.-Chir. Trans., vol. xvii., p. 121. 
C?esar Hawkins, on Styptics in Hemorrhage 
from Arteries. 

2 Med.-Chir. Trans., vol. xxix., p. 52. 

3 Alanson, On Amputations, p. 233. 
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ture. Mr. Syme says lie " found no dis- 
tinct orifice (of the artery) but merely 
a funnel-shaped expansion where it com- 
municated with the aneurism." He con- 
trolled the bleeding by pressure upon 
the opening, "made an incision from the 
upper extremity of the wound quite to 
the clavicle in the direction of the vessel, 
cut through the tendon of the pectoralis 
minor, and by careful dissection of the 
condensed tissues in which it lay imbed- 
ded, exposed a sufficient portion of the 
artery for safely applying the ligature." 
The patient i*ecovered. 

In the other case it is said, "there was 
a hard cartilaginous-like tube on the wall of 
the thorax, throwinga fearful jet of blood, " 
which was secured with great difficulty. 
The patient died in an hour. The differ- 
ence in the methods adopted to secure 
the vessel, explaining perhaps the differ- 
ence in the results, deserves attention. In 
both cases the operation was rendered 
necessary by impending rupture of the 
sac] 

Again, to be in an urgent case deprived 
of competent assistance must sometimes 
determine a prudent surgeon to amputate 
rather than to attempt to secure the ves- 
sel. See the account of the difficulties 
attending the operation of tying the pos- 
terior tibial artery in Mr. Arnott's case. 1 

12. When it is ascertained that the 
principal artery of a limb is obstructed, 
whether by contraction, partial laceration, 
or complete division, as well as when a 
ligature has been applied upon it, no tight 
plaster or bandage should encircle the 
limb ; no cold should be applied to it ; 
but all care must be taken to preserve its 
life. A flannel bandage may be rolled 
around it ; or, until an increase of its 
temperature shows that the collateral cir- 
culation is being established, it may be 
long and lightly chafed by the hands of 
nurses. 

13. If, nevertheless, gangrene should 
come on, the treatment will depend upon 
the rate of its progress and the state of 
the patient's system. No delay in ampu- 
tating should be permitted when the 
mortification spreads rapidly, with swell- 
ing of the limb and increasing depression 
of strength. It may be permitted to 
wait for the formation of the line of de- 
marcation, when the gangrene commences 
at the digits, and ascends slowly for days 
or for weeks. 

A limb affected with a rapidly-spread- 
ing gangrene should be amputated above 
the affected parts, and, as a rule, at the 
level of the obliteration of the artery. 
"When, however, the femoral artery and 
vein have been divided by a mere cut as 
high as Poupart's ligament, and mortifi- 

1 Med.-Chir. Trans., vol. xxix., p. 46. 



cation of the foot supervenes, the limb may 
be removed at or a little below the knee. 

14. A wounded aneurism, when itself 
the result of an injury of an artery, is to 
be treated as a wounded artery. The 
wound of a spontaneous aneurism, in 
which the artery must be presumed to be 
diseased, is best treated by the amputa- 
tion of the limb. 

The subjects of traumatic aneurisms, 
arterio-venous tumors, and the operations 
for securing the several arteries, are 
treated in the essay on Aneurism. 



Wounds or Yeins. 

No instance of healing can be more per- 
fect than that of an incised wound of a 
vein. If made longitudinally in the course 
of the vessel, and carefully closed and 
compressed, as is clone in ordinary vene- 
section, no trace of the incision of the 
vein is discoverable a few days after the 
operation, even on the smooth interior 
membrane. Even irregular lacerations 
heal with readiness, and with little scar. 
No impetuous outburst of blood separates 
the edges of the wound, as in arteries ; 
for the weaker venous current is very 
readily controllable by well-adjusted 
pressure, even in very large veins. It 
consequently happens much more fre- 
quently in veins than in arteries, that a 
wound is repaired without the oblitera- 
tion of the canal of the vessel. Surgeons 
have taken advantage of this . circum- 
stance in lateral wounds of large veins, as 
the femoral and internal jugular ; instead 
of encircling the whole vessel in a ligature, 
they have raised and tied only the edges 
of the wound itself. The canal of the 
vein has thus been left open, and only 
narrowed according to the extent of the 
calibre of the vessel which has been 
included in the ligature. Such wounds 
usually heal, but sometimes a vein thus 
treated becomes lined with lymph, and 
the patient dies pyamiic. It is therefore 
preferable to plug the wound, and even 
for a few hours to reduce the circulation 
by acupressure of the. vein or of the ad- 
joining artery in the wound. 

Yeins possess a power of contraction, 
and when divided in amputation, they 
may be seen after a time to have di- 
minished a little in calibre. But this 
power is very feeble and slow in exercise, 
and renders these vessels quite incapable 
of arresting hemorrhage, either in the 
onward or retrograde direction of the 
venous current. Pressure, however, will 
readily control the bleeding of even large 
veins, and the freedom of their collateral 
communications lessens the force of the 
stream which issues from them. Pressure 
is also usually sufficient to arrest the 
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bleeding from the largest veins divided in 
amputations ; though occasionally, when 
the loss of blood may seriously affect the 
issue of the case, it is wisest to tie them. 

Lacerations of veins by external vio- 
lence are of separate importance only 
when the larger vessels are injured, as in 
a case described in ,a previous section, 
at page 462. The inferior cava was lace- 
rated to the extent of an inch, and the 
patient lived three hours. The dura- 
tion of life after injuries of veins may 
sometimes, therefore, be considerable. 
In another instance a man lived several 
hours with a wound of the lung, a rup- 
ture of the subclavian vein, and a frac- 
tured clavicle. 

Some examples of spontaneous rupture 
of veins are on record. When greatly 
distended, they burst. Veins of the in- 
ternal organs have sometimes been thus 
ruptured during the cold stage of an ague. 



On the Entrance of Air into 
wounded Veins. 

A most startling occurrence has occa- 
sionally happened during certain surgical 
operations. Whilst everything has been 
proceeding with perfect regularity and 
success, the sudden onset of most alarm- 
ing symptoms, or instantaneous death, 
has unexpectedly arrested the operation. 
The accident is happily a rare one, but it 
has been observed sufficiently often to 
allow of our arriving at some conclusions 
with regard to it. In all the cases the 
operation which has been interrupted by 
this disastrous occurrence has been on the 
neck or the axilla ; in all a sound of hiss- 
ing, whistling, or gurgling, has been heard 
by the bystanders, and this has been fol- 
lowed in not a few instances by death. 
In the words of Sir Charles Bell, 1 " Nei- 
ther violence, nor loss of blood, nor even 
the bursting of the aorta, nor nervous 
influence, produce effects so sudden and 
appalling as this cessation of motion as 
by a lightning-stroke." In those cases in 
which "the peculiar noise was not followed 
by instant death, symptoms of a danger- 
ous character immediately supervened, 
for which nothing in the previous state of 
the patient could have prepared an ob- 
server. Both results probably spring 
from the one accident of air entering the 
heart, the difference in the two cases 
arising from the quantity of air admitted, 
a large quantity extinguishing life at 
once, a smaller quantity causing the vio- 
lent but not fatal symptoms. A sound is 
sometimes heard in an operation corre- 
sponding to that described as accompany- 
ing the entrance of air into a vein ; but it 
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is not followed by any symptoms. It may 
occur on opening the fascia of the axilla, 
or any space similarly protected from 
atmospheric pressure. 

It will be well first to quote some of the 
eases in which the fact of death or violent 
symptoms following the entrance of air 
into the veins has been ascertained ; 
next, to determine how the air enters ; 
then to inquire how its presence in the 
system exerts the prejudicial effect attri- 
butable to it ; lastly, the means of pre- 
venting and, if possible, relieving the 
symptoms. 

1. It has long been known to veterinary 
practitioners that the presence of a consider- 
able mass of air in the veins of animals proves 
fatal, and the practice of killing horses by 
means of the injection of air is still sometimes 
adopted. The fatal quantity is well known, 
being about thrice that which can be blown 
at one expiration from the lungs of a healthy 
man. 

On November 22, 1822, Dupuytren excised, 
without difficulty or hemorrhage, a tumor 
from the posterior and lateral part of the 
neck of a healthy young woman. As an as- 
sistant was raising the tumor, and the ope- 
rator was separating its last attachments, a 
prolonged noise (soufflement prolonge) was 
heard in the wound, like that of air rushing 
into an exhausted receiver. "If it were not 
that I am far from the air-tubes," said Du- 
puytren, "I should have supposed we had 
opened them." The words were hardly 
spoken when the girl exclaimed, "Je suis 
morle;" she trembled, and fell dead. 

"The right auricle was distended like a 
bladder with air, which rushed out, unmixed 
with blood, when the auricle was opened. 
Blood and great quantities of air were found 
in all the vessels, and fluid blood in. the 
other cavities of the heart. There was no 
unnatural appearance in any other part of 
the body." 

In the sixteenth volume of the Medico- 
Chirurgical Transactions, Mr. Barlow, of 
Blackburn, recorded an instance of yet more 
sudden death. "On proceeding to dissect 
the skiu aside to get at the basis of the tumor 
(one of large size in the side of the neck), a 
sudden and unexpected hissing, gurgling 
noise rushed obviously from a large divided 
empty vein, and the patient expired instantly 
without either sigh, groan, or struggle. 
Scarcely an ounce of blood had been lost." 
The author adds : " The vein appeared flabby 
and empty. The instant the atmospheric 
air gained access and filled the vacuum, the 
hissing noise ceased, the patient expired, 
and the mouth of the vessel collapsed." (P. 
29.) 

In the 27th volume Mr. Bransby B. Cooper 
described a case which did not prove fatal. 
After removing the limb at the shoulder 
joint, and securing the vessels, "I proceed- 
ed," he writes, "to remove a gland from the 
axilla, and while dissecting it from its cellu- 
lar attachments, I distinctly heard a peculiar 
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gurgling noise, like air escaping with fluid 
from a narrow-necked bottle, and at the same 
instant the patient fell into a state of collapse, 
threatening immediate dissolution ; the coun- 
tenance was deadly pale, the pupils fixed, 
and inobedient to light ; the pulse quite small 
and fluttering, although at intervals regular ; 
the respiration hurried and feeble, and, at 
irregular intervals, attended with a deep 
sigh." She uttered a continual whining 
cry, and maintained a constant motion of al- 
ternate flexion and extension of the right leg, 
while the left remained perfectly quiescent. 
Symptoms of great prostration continued for 
several clays, but she eventually recovered 
from the operation. She still dragged the 
left leg in walking when discharged from the 
hospital, six weeks after the operation. 

Dr. Mott, again, Professor of Surgery in the 
University of New York, having divided the 
facial vein where it passes over the base of 
the lower jaw, in an early stage of an opera- 
tion for the removal of a tumor, heard the 
gurgling noise of air passing into some small 
opening. " The breathing of the patient im- 
mediately became difficult and laborious, the 
heart beat violently and irregularly, his fea- 
tures were distorted, and convulsions of the 
whole body soon followed to so great au ex- 
tent as to make it impossible to keep him on 
the table. He lay on the floor in this condi- 
tion for near half an hour, as all supposed in 
articido mortis. As the convulsions left him, 
his mouth was permanently distorted, and 
complete hemiplegia was found to have en- 
sued ; an hour or more elapsed before he 
could articulate, and it was nearly a whole 
day before he recovered the use of his arm 
and leg." 

With these cases the following one may be 
classed, as the death in it appears to have 
originated from a similar cause, although not 
in similar circumstances. A private soldier, 
set. 20, was wounded near the left knee-joint 
on the 18th June, 1S55. On the 21st Sep- 
tember amputation was performed imme- 
diately above the knee, and the dressings 
were removed on the 23d. At one spot, to- 
wards the inner portion of the stump, and 
near to one of the sutures, a small portion of 
the integument looked likely to slough. On 
the following day, the 24th, the stump looked 
better, but healthy suppuration had not been 
set up, and the discharge was thin, watery, 
copious, and slightly fetid. He was quite 
comfortable and in good spirits. The stump 
was dressed with water-dressing and oiled 
silk. "To our great surprise he died suddenly 
in the night." He had been talking and 
comfortable at eleven at night, and at one in 
the morning he was found by the orderly 
quite dead and nearly cold. A wounded ser- 
geant in the next bed was unconscious of his 
death, so quietly had it taken place. 

"On examination, twelve hours after death, 
the lungs were found healthy, bnt somewhat 
anaBmic. The right auricle was full to dis- 
tension of bright red froth (air mixed with 
blood), as was also the right ventricle, bnt 
the comparative quantity of air was less in 
the latter than hi the former ; the heart was 



otherwise quite healthy. The ascending 
cava was full of the same kind of frothy 
blood, of a bright scarlet color, and distended 
by it, so that it felt like a portion of small 
intestine before it was cut into. This ap- 
pearance extended as low as the junction of 
the two common iliac veins, but not lower. 
The surface of the stump had a grayish, 
sloughy, unhealthy look; there was no at- 
tempt at union except at one or two points of 
the integuments, and the surfaces were sepa- 
rated to some extent by gaseous products, 
having a fetid odor, the smell of which was, 
however, that of decomposition rather than 
the peculiar odor of gangrene, and they were 
smeared with a dirty-looking sanio-pus. The 
periosteum was stripped from the femur as 
high as the intertrochanteric line, except at 
the linea aspera, and both bone and mem- 
brane smeared with, the same secretion. 
There was no attempt at closure of the fem- 
oral vein, which lay quite open on the face of 
the stump, but its extremity was not slough- 



2. Upon the expansion of the chest in 
inspiration, an instant rush of atmosphe- 
ric air takes place in all directions towards 
the thoracic cavity. The walls and floor 
of the chest support the weight of the 
atmosphere, and are not pressed in, but 
all the parts above the clavicles and ster- 
num yield to it more or less. So far as 
the muscles and their fascise allow, the 
soft parts at the root of the neck are 
forced in towards the chest ; but the 
vacant space in the thorax is chiefly filled 
by air, venous blood, and the contents of 
the cervical portion of the thoracic duct. 
Air promptly enters by the open trachea, 
and distends the lungs. If the pleura 
were opened, it would rush in there, and 
has been known to do so with a whistling 
noise in the operation of ligature of the 
subclavian artery. The veins of the neck, 
which during expiration have gradually 
enlarged from below upwards, become 
empty and invisible with amazing celerity 
at the instant when the lifting of the 
chest leaves them unsupported under the 
weight of the atmosphere. Though not 
visible, the cervical curvature of the tho- 
racic duct is probably subject to the same 
weight. Filled by the act of expiration, 
which forces on the lymph from the abdo- 
men and chest, it is emptied during in- 
spiration by direct compression under the 
weight of the atmosphere, its valves 
securing that the current of lymph should 
not be retrograde. The same weight may 
act upon parts more distant from the tho- 
rax than the neck. My colleague, Mr. 
De Morgan, informs me" that he has seen 
a greatly dilated saphena vein in the 

1 Medical and Surgical History of the Brit- 
ish Army in Turkey and the Crimea, vol. ii., 
p. 277. 
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groin emptied by a few vigorous inspira- 
tions. This could happen from no other 
force than the pressure of the atmosphere 
upon it. If now a vein in the neck or 
axilla, or a large cervical absorbent ves- 
sel, be held open during inspiration, the air 
must rush along it into the chest in pre- 
cisely the same manner and for the same 
reason that at the same moment it is 
rushing down the trachea. It, however, 
passes into the right side of the heart 
instead of into the lungs. 

3. The mode in which death results 
from the presence of air in the heart is 
still a subject of speculation. It is clear 
that a small quantity is not enough to 
prove fatal. Sir Charles Bell was of 
opinion that the instantaneous death 
arose from the access of air to the medulla 
oblongata. There is, however, no evi- 
dence that the air in the suddenly fatal 
cases has passed beyond the right side of 
the heart. The evidence is that the air 
in the heart destroys the life. 

In the examination of the bodies of 
persons who have died after the accidental 
entrance of air into the heart, the largest 
quantity of air is always found in the 
right side of the heart. The most sudden 
deaths occur when the most air and the 
least blood are discovered in the right 
auricle and ventricle, and when the two 
fluids are least intermixed. In the same 
instances the lungs are found pale, and 
the left side of the heart contains but 
little blood, while the systemic veins are 
full. The appearances somewhat differ 
from this when life has been prolonged 
after the moment of the accident ; the 
blood and air are then found frothy, and 
this froth is found, not only in the right 
heart and systemic veins, but also in the 
pulmonary arteries and their branches ; 
there may even be air in the left side of 
the heart and the systemic arteries. The 
proportion of blood found in the systemic 
veins being still in excess over that in the 
lungs and arteries, the fact of the circu- 
lation being arrested in the right chambers 
of the heart is again established. 

How does this arrest take place ? Upon 
a right perception of this depends that of 
the whole mechanism of the accident, as 
well as that of nearly all the treatment 
it admits of. When air enters the right 
ventricle, and the ventricle contracts, a 
part only of its contents passes into the 
pulmonary artery ; the remainder regur- 
gitates into the auricle. For the wet 
tricuspid valve is not raised from the wall 
of the ventricle by so thin a fluid as air, 
and consequently does not close the auri- 
culo-ventricular opening. In subsequent 
dilatations of the ventricle, additional air 
enters it from the auricle, and either is 
forced by the systole, or floats into the 



pulmonary artery. That which first oc- 
curred with the tricuspid valves now 
happens to the pulmonary — they stick to 
the wall of the artery and are useless. 
The ventricle, thus deprived of all assist- 
ance from the valves, communicates, both 
in its systole and diastole, with both its 
orifices, and draws in from, and restores 
to, both artery and auricle the contents 
of both. The blood and air advancing 
and regurgitating thus at both the orifices 
of the ventricle, the circulation is nearly 
at a stand. Mr. Erichsen, in his- essay 
on this subject, 1 after accurately describ- 
ing much of this state of things, goes on 
to attribute the stoppage of the circula- 
tion to the obstruction which a frothy 
fluid encounters in traversing the capilla- 
ries of the lungs, and to ascribe to the 
| lessened power of the ventricle only a 
subordinate place in producing the fatal 
I result. That such a fluid encounters an 
j obstruction he proves ; but not that the 
I obstruction causes death : and he leaves 
unexplained those cases in which death 
J takes place before the blood and air are 
I mingled into the "spumous froth," and 
in which, therefore, the obstruction in the 
lungs never occurs. The experiments and 
researches of Dr. Cormack on this subject 
led him to ascribe the obstruction of the 
circulation and the death to the great dis- 
tension of the right side of the heart with 
air, not to inaction of the valves. 

4. In the way of prevention of this dis- 
tressing accident, the surgeon must be 
observant of the danger and close in- 
stantly the mouth of any vessel which 
may be opened in localities known to be 
liable to it. He may appoint an assistant 
to compress the vessels between the site 
of his operation and the thorax, or to 
compress and close the veins both on the 
proximal and distal side of the wound. 
They will thus be kept both empty and 
motionless. He should avoid forcibly 
lifting a tumor from its bed, or suddenly 
raising the shoulder, a. movement which 
might open the wound of a vein in cer- 
tain situations, and permit the ingress of 
air into it. 

Should air have .entered a vein in suffi- 
cient quantity to embarrass the heart, the 
treatment must depend upon the symp- 
toms. In those cases which do not speed- 
ily present the appearance of imminent 
death, it may be assumed that only a 
small quantity of air has reached the 
heart ; that organ must therefore be aided 
in gradually forcing the air along the pul- 
monary artery. Such a case should be 
treated (1") by placing the patient in the 
supine posture, with the head low and 

1 Edinburgh Medical and Surgical Journal, 
No. 158, p. 14. 
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the feet high ; (2) by chafing the limbs in 
a direction towards the heart ; and (3) by 
the administration of stimulants. 

1. The advantage of the recumbent 
posture may be looked for in the brain, 
which approaches, or is actually in, a 
state of syncope ; from the posture being 
supine it will result that a part of the air 
in the auricle will be detained in the au- 
ricular appendix, and that all the blood 
which reaches the ventricle will be in po- 
sition at the back of the heart to raise 
the tricuspid valve. The same difference 
in the specific gravities of air and blood 
must, indeed, equally raise air to the pul- 
monary valves as into the auricular ap- 
pendix, and the inaction of those valves 
must probably be as fatal as that of the 
tricuspid. But our endeavor must neces- 
sarily be to restore that valve to action 
on which contraction of the ventricle de- 
pends. The tricuspid valve once effi- 
cient, the circulation is restored ; the re- 
maining air will be carried along with it. 

2. The recommendation of Mercier, to 
compress the femoral and axillary arte- 
ries, would be suitable, if the compres- 
sion did not at the same time obstruct the 
corresponding veins. It would undoubt- 
ed^ be to the advantage of the brain to 
receive all the blood which without that 
compression would descend to the limbs. 
But the great point in our treatment is 
that of propelling into the right side of 
the heart blood which is kept by the air 
from entering it by the ordinary powers 
of the circulation. The right heart con- 
tains air, and is acting uselessly for want 
of blood : the systemic veins are full of 
blood. What is needed, then, is that the 
veins should be emptied towards the 
heart by elevating the limbs and chafing 
them. 

3. The administration of stimulants is 
called for both by the heart and the 
brain. Strong ammonia should be held 
near the nostrils, and brandy should be 
introduced either into the stomach or 
rectum. If the heart should lose instead 
of gaining power, shocks from the gal- 
vanic battery should be passed across the 
chest. 

When the quantity of air in the heart 
is so great as to occasion sudden syncope, 
the circulation is almost or completely 
stopped, and the patients are described 
as dead. As, however, in apparent death 



from drowning, resuscitation may be pos- 
sible although all signs of animation have 
disappeared, it will be right to attempt 
to restore the patient even in such des- 
perate circumstances. The difficulty be- 
ing as before, the inaction of the valves, 
the principle of the treatment is the 
same, but the mode of carrying it out is 
different. Chafing or elevation of the 
limbs will not force the venous blood into 
the right side of the heart, which is 
already full of air. With the need of a 
denser fluid than air, there is also disten- 
sion of the right chamber to be met, 
which prevents the contraction of the 
ventricle. It is necessary to relieve the 
heart of the air which burdens it, as well 
as to restore to it a fluid in which its 
valves can act. It might be possible, by 
closing the mouth and nostrils while mak- 
ing a few thoracic movements of artifi- 
cial respiration, to expel the air from the 
heart through the vein by which it 
entered. And it has been suggested to 
suck out the air by a pipe passed into 
the heart through a vein in the neck. 
The only remaining plan appears to be 
the injection of warm water into the 
heart. By means of this, the air would 
in part be replaced by a fluid in which 
the valves would be again mobile. The 
nozzle of a syringe being inserted into a 
vein, water could be injected towards the 
heart. It would be further advisable, 1. 
To raise the neck above the level of the 
heart ; that, as the water is forced down, 
the air in the heart may rise. 2. To open 
a vein in the neck, and evacuate the 
blood in it ; that, if air ascend during the 
injection, it may find space or escape. 3. 
To throw in no additional air by a care- 
less filling of the syringe. 4. To inject 
with force enough to insure that the water 
reaches the heart, 'which the venous 
blood, being without a vis a tergo, cannot 
do, and yet with force so moderated as 
not to distend the right cavities. 5. To 
inject at a time about two ounces of fluid, 
and with sufficient velocity to insure its 
not slowly trickling into the heart, which 
would be useless, but accumulating there- 
in a quantity suited to raise the valves. 
6. During the whole process the action of 
the heart may be solicited and maintained 
by galvanic shocks, all means being, of 
course, in vain without the action of the 
heart. 
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FRACTURES. 



By Thomas King Hornidge, Esq. 
Revised by John H. Packard, M.D. 



Fracture may be defined to be a sud- 
den, violent solution of continuity of a 
bone. 

Causes. — The causes of fractures are of 
two kinds : predisposing and determining. 
The predisposing causes are certain natu- 
ral agencies, viz., the age and sex of the 
patient, and the liabilities of different 
bones. Some morbid conditions of the 
bones, which render them unusually fra- 
gile, are also commonly included under this 
title, though in such eases it is more correct 
to regard the fracture as an accidental ac- 
companiment of the primary disease. 

The influence of age goes nearly hand- 
in-hand with the liability to exposure to 
the external causes. The smallest num- 
ber of fractures is found in infancy, espe- 
cially between the ages of four and five. 
At puberty, and again at the age of 
twenty-five, there is a sudden rise in their 
ratio ; thence the increase is small, but 
gradual, up to the age of sixty, beyond 
which the proportion is stationary. The 
increase after forty must be ascribed to 
the changes in the bony tissue which oc- 
cur at that period of life. Certain frac- 
tures may be considered the peculiar 
appanage of old age ; as fracture of the 
neck of the femur, or of the lower end of 
the radius [but in a limited sense only]. 

As might be expected, men are much 
more liable to fractures than women, ex- 
cept in early infancy and in extreme old 
age. The differences in the development 
and decay of the skeleton sufficiently ex- 
plain these exceptions. [Moreover, the 
occupations and habits of life of the two 
sexes are much more alike in childhood 
and in old age than in the intermediate 
periods.] There are also wide differences 
in the liabilities of different bones, de- 
pending on their form, position, functions, 
and structure ; the long bones suffering 
most, especially those which are most 
exposed to the violence of falls. 

The morbid conditions of bone which 
predispose to fracture are either confined 
to the bone itself, or are parts of a gene- 
ral cachexia. Of the former kind are 
atrophy, carles, necrosis, chronic inflam- 
mation, tumors of all kinds in the bone, 
and ulceration iu consequence either of 



the pressure of an aneurism or tumor ex- 
ternal to it, or of the spreading of an 
ulcer from the soft tissues. 1 In all these 
cases the fracture is to be regarded rather 
as a complication of the more formidable 
disease. The general predisposing affec- 
tions mentioned by authors are scurvy, 
cancer, gout, syphilis, scrofula, rickets, 
fragilitas and mollities ossium. 

Scurvy does not appear in general to 
have any injurious effects on sound bone, 
though in one case Berard found the bones 
of the lower extremity congested and 
fragile. 2 Numerous instances have been 
met with of unusual fragility in cancerous 
subjects ; but in all (with, perhaps, one 
only exception, mentioned by Kumpelt 3 ) 
nodules of cancerous deposit have been 
found embedded either on the surface or 
in the interior of the bone. 

Gout and rheumatism have been im- 
agined, rather than proved, to weaken 
the tissue of bones. Not so, however, 
with secondary syphilis. M. Donatus 
mentions the case of a syphilitic patient 
in whom very slight exertion produced a 
fracture, at one time of the right humerus, 
at another of the left. 4 Since that, many 
cases of the kind have been recorded. In 
two of B. Bell's patients the thigh-bones 
were broken by a slight force ; and Brodie 
has seen the clavicle give way at the seat 
of a node. 

[In the Med. Times and Gazette for 
Feb. 14, 1880, there is a report of some re- 
marks made by Dr. Thomas Buzzard at the 
Pathological Society of London on articu- 
lar and osseous lesions in locomotor ataxy, 
with the resulting discussion. A case of 
Charcot's is mentioned, in which a woman 
affected with tabes dorsalis had u great 
disorganization of certain joints, multi- 
ple fractures of the neck of the left femur 
and of both bones of both forearms." 

Under such circumstances it would 
seem also that voluminous callus is apt to 
be formed.] 

1 Trans, of Path. Soc, vol. x., p. 234. 

2 Diet, de Med. en 30 tomes, 1836, art. 
"Fracture." 

3 Gaz. me"dicale, 1835, p. 641. 

4 De Hist. Med., lib. v., cap. 1. 
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But the disease which, more than any 
other, predisposes to fracture is unques- 
tionably rickets, or its later type, fragilitas 
ossium. M. Guersant states, that out of 
a mean of eighty annual cases of fracture 
in early life, he has found about one-third 
in rickety children. 1 These cases are of 
two classes. In some, as in most of those 
described by Dupuytren, 2 fracture is pre- 
ceded for some days, or even weeks, by 
bending, and union is tardy. In others 
fracture occurs suddenly and repeatedly 
from the slightest causes. Gibson had 
under his observation a youth who, at the 
age of nineteen, had suffered twenty-four 
fractures, eight of which were in the 
clavicle. 3 Arnott gives the history of a 
girl who, between the ages of three and 
fourteen, had thirty-one fractures, all of 
the long bones. 4 Analogous cases are 
recorded by Tyrrell 5 and Lonsdale ; G and 
Esquirol possessed the skeleton of a 
woman, in which the traces of more than 
two hundred fractures, occurring at dif- 
ferent periods, could be counted. In all 
the above cases the general health has 
appeared good, and union has not been 
retarded, nay, more, it has been some- 
times unusually rapid. Stanley, however, 
records a case in which no union could 
be obtained. 7 

[In the British Med. Journal for June 
26, 18S0, Mr. K. W. Greenish reports the 
case of a boy set. 18, who had himself 
had thirteen fractures ; his grandfather 
had had "numerous" fractures ; his 
father, one ; his uncle, two ; his five 
cousins (children of this uncle), eight, 
four, four, four, and three respectively ; 
his own brother, two. One uncle and his 
two daughters had escaped. Keferences 
are given to observations on this subject 
by Earle, 8 Fleming, 9 and Jones. 10 A num- 
ber of additional instances will be found 
in the classical works of Malgaigne, and 
still others in Otto's Compendium of Pa- 
thological Anatomy, South's translation, 
London, 1831.] 

The immediate causes of fracture are 
of two kinds : external force, and muscu- 
lar contraction. The former of these is 
also exerted in two ways : directly, when 
the fracture occurs at the part immedi- 

1 Clin, des Ilopitaux des Enfans, sixieme 
anne"e, p. 28. 

2 Extrait d'un Mem. sur quelques cas par- 
ticuliers de Fractures, etc., in Bull, de la 
Faculte de Med., 1811, p. 156. 

3 Institutes of Surgery, vol. i., p. 370. 

4 Medical Gazette, June, 1S33. 

5 St. Thomas's Hosp. Reports, No. 1. 

6 Practical Treatise on Fractures, 1838. 
' On Dis. of the Bones, 1849, p. 241. 

8 St. Bartholomew's Hosp. Reports. 

9 Edinburgh Med. Journal, vol. iii. 
i° Brit. Med. Journ., Jan. 1870. 



ately subjected to violence ; and indirectly 
(contrecoup), when the force applied at 
one point is transmitted, and causes a 
fracture elsewhere. [In the former case 
the violence acts by crushing ; in the 
latter the bone gives way as an overtaxed 
lever, there being sometimes also an ele- 
ment of twisting in the mode of applica- 
tion of the force.] Indirect force is pro- 
bably the most frequent cause, pure 
muscular contraction the rarest. But in 
by far the majority of cases the latter 
co-operates with the more palpable cause, 
by directly increasing the strain upon the 
bones, and still more, by fixing them. 
Hence the comparative facility with 
which partial fracture may be produced 
on the dead body, by direct force, and the 
great difficulty, or, perhaps, impossibility 
of effecting, experimentally, any kind of 
indirect fracture. Hence, too, the com- 
parative rarity of fractures among skaters, 
and the proverbial impunity of drunkards. 
[This must be an inadvertence. Every 
hospital surgeon knows that fractures are 
of very common occurrence to drunken 
people, who are, however, comparatively 
exempt from luxations, by reason of the 
want of the muscular resistance which is 
a, frequent element in the production of 
these latter injuries.] 

The two most prolific causes of fracture 
are falls and blows. Although, as a rule, 
falls produce indirect fractures and blows 
direct, yet they are by no means uniform 
in their results. A fall may be, and may 
resemble in its effects a series of blows, 
as in the case of a fall from a scaffolding. 
Nothing, in fact, is more apparently ca- 
pricious than the effects of falls. Thus, 
a fall on the sole of the foot may fracture 
either the os calcis, the tibia in any part 
of its length, the patella, the femur, the 
pelvis, or even the cranium. The causes 
of such differences, as well as of the varie- 
ties in the form of fracture, are more or 
less traceable to the degree of violence of 
the fall, the position of "the individual and 
of the limb, perhaps to the different 
strength of the bones in different persons, 
but especially to the precise muscular 
action called into play. 

Neither is there greater uniformity in 
the mode of operation of these causes. 
Commonly it is either compression or 
forced flexion. [Leverage would be a 
more correct word than flexion, especi- 
ally in reference to the very frequent 
fractures near the ends of the bones, e. g., 
the radius.] But in the production of 
certain fractures torsion has a large share; 
as in fracture of the fibula and of the 
ribs, and in fractures of diseased bones 
during such slight efforts as turning in 
bed. Traction assists the other causes 
even in such cases as fracture of the 
patella, and separation of epiphyses. 
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The few recorded instances of fracture 
of the long bones by unaided muscular 
action can be ascribed solely to violent 
and sudden flexion. In different cases, 
the humerus, the bones of the forearm, 
the femur, clavicle, even the tibia, have 
yielded during a powerful muscular ef- 
fort. 1 It is a generally received opinion, 
however, that no long bone can be broken 
in its shaft by the mere contraction of its 
muscles unless impaired by some morbid 
change in its structure : an opinion con- 
firmed by the observation of Nicod, 2 that 
in most of these cases fracture has been 
preceded by pains in the broken limbs, 
and in some instances followed by actual 
evidences of disease, as abscess or exfo- 
liation. But abnormal increase of the 
muscular power, as during convulsions, 
may be sufficient to account for it. The 
bones commonly fractured by muscular 
action are the patella, os calcis, and 
olecranon. The ribs, and even the 
sternum, 3 have been known to be broken 
by the violent action of the diaphragm 
during coughing, but in all probability 
they were weakened by partial absorp- 
tion or atrophy. 

The cause of a fracture has considera- 
ble influence over its subsequent course 
and results. It is manifest that, as a 
rule, the consequences of direct are likely 
to be far more serious than those of indi- 
rect force. For not only are the effects 
on the bone itself more severe, but the 
soft parts covering the fracture are sub- 
jected to the crushing power of the exter- 
nal violence, in addition to those accidents 
to which they are equally exposed in both 
classes of fractures from the displaced 
fragments. 

Intra-uterine fractures originate in two 
ways. In the majority of cases they are 
associated with manifest deformity of 
some part of the body. As many as forty- 
three, and even one hundred and twelve 
fractures 4 have been found in the same 
foetus, depending, of course, on imperfect 
development of the bones, or "congenital 
rickets." But fracture proper, due either 
to external violence or to abnormal mus- 
cular contraction, may occur in the bones 
of a healthy foetus. These fractures have 
been found in all conditions. They are 
not unfrequently compound, and have 
been known to wound the uterus, causing 
hemorrhage and abortion. 5 

1 For a summary of such cases see Cooper's 
Surg. Diet., art. "Fracture;" and Hamilton 
on Fractures and Dislocations, 1860 [1878]. 

2 Aunuaire med.-chir. des Hop. de Paris, 
1819, p. 494. 

3 Graz. des Hopitaux, mars, 1830. 

4 Cliaussier, in Bull, de la Fac. de Med., 
1813, p. 301. 

5 For a full discussion of this matter, see 

VOL. I. — 31 



Varieties. — Fractures are divided pri- 
marily into simple and compound ; the 
essential character of the latter being the 
coexistence of a wound in the skin, with 
which the fracture communicates. This 
distinction is important ; the two great 
classes of fractures differing from one an- 
other in the nature of the process neces- 
sary for their repair, and, consequently, 
in their results and dangers, and the du- 
ration of their treatment. There are two 
ways in which the wound may be pro- 
duced at the time of the accident : from 
without, by the same direct force which 
fractures the bone ; or from within, by 
the end of one or both fragments being 
thrust through the soft parts, whether by 
the continuance of the original force, or 
by the weight of the body. The latter 
mode is the more frequent of the two ; 
and it is mainly owing to this that com- 
pound fractures are more common in the 
leg than in any other part of the body. 
The difference between the two modes of 
production is essential, and must in all 
cases be noted. For while the former im- 
plies greater or less contusion, almost 
necessarily followed by inflammation, of- 
ten by excessive suppuration and slough- 
ing ; the latter may be attended by so 
little injury, as to admit of primary union 
of the wound, and conversion of the frac- 
ture from compound to simple. There 
are also two ways in which a fracture 
may become compound at any subsequent 
period : ulceration of the skin from pres- 
sure of a displaced fragment, which most 
commonly occurs in very oblique fractures 
of the tibia ; and the formation and 
bursting of an abscess. This accident, 
the conversion, viz., of a simple into a 
compound fracture, is most to be feared 
about the second or third day ; but, of 
course, it may occur later. 

Besides this primary division, fractures 
may be conveniently classed under four 
heads : I. Simple, single fractures. II. 
Multiple fractures. III. Incomplete 
fractures. And IV. Fractures with com- 
plications. 

I. Of simple single fractures there are 
two kinds — fracture proper, and separa- 
tion of epiphyses. Of fracture proper 
there are also three varieties, named from 
its direction : transverse, oblique, and ir- 
regular or dentated. 

Transverse fracture is not met with in 
the shafts of long bones, though enumer- 
ated by most writers. Cruveilhier 1 consi- 
ders it impossible. Camper 2 was not able 

Holmes's Diseases of Children ; also a Memoir 
read before Med.-Chir. Soc, Lancet, April 7, 
1860, p. 348. 

1 Traited'Anat. Path, gen., 1849, t. i., p. 86. 

2 Obs. circa Callum, in Essays and Obs. 
Phys. and Lit. of Soc. of Ed., 1771, vol. iii., 
p. 537. 
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to meet with a single specimen of the kind 
in the museums of Germany, England, 
or Holland. Neither do those of Paris 
contain one according to Malgaigne, who 
also failed in his attempts to produce this 
kind of fracture in the dead body. Hence 
it may fairly be concluded that it has 
never yet been observed. Nevertheless, 
a fracture may be partly transverse and 
partly oblique. Transverse fractures oc- 
cur in irregular and sbort bones, such as 
the scapula, lower jaw, patella, and ver- 
tebra ; and in the spongy extremities of 
long bones, as the olecranon and the 
lower end of the radius ; but even in 
these there is commonly more or less of 
obliquity. 

The great bulk of fractures of the ex- 
tremities are oblique. The direction of 
the obliquity may be antero-posterior or 
transverse, and its degrees are endless ; 
very oblique fractures being often improp- 
erly called longitudinal. In dentated 
fractures the surfaces are studded with ir- 
regularities, more or less pointed, and in- 
terlocking so as to present obstacles to the 
displacement of the fragments, or to their 
reduction when displaced. In such cases 
the fragments may remain in position, the 
only perceptible displacement being an al- 
teration in their relative axis, or a bend- 
ing of the bone. One or more of these 
points may be broken off, a circumstance 
which materially affects the nature of the 
fracture, and the mobility of the frag- 
ments. A large proportion of oblique 
fractures are dentate. 

Separation of epiphyses has been so often 
confounded with simple fracture, or con- 
genital defects, that it is scarcely a matter 
of surprise that there should still be wide 
differences of opinion as to its frequency 
and precise nature. It has been found 
after death at both ends of the humerus, 
femur, tibia, and fibula, the lower end of 
the radius, and upper end of the ulna. It 
has been diagnosed in other parts, and 
there seems no reason to doubt that any 
epiphysis may separate from its bone, 
the relative facility of the accident at dif- 
ferent parts being affected by the mode of 
growth and connection of the epiphyses. 

This is necessarily an accident of early 
life, usually before the age of sixteen. In 
some persons, however, in whom complete 
ossification is deferred, it may occur at a 
later period. Some surgeons, notably 
Mr. Smith of Dublin, believe that com- 
monly the fracture follows the course of 
the cartilage. The majority of French 
surgeons, however, who have paid much 
attention to the subject, think that the 
separation is generally accompanied by 
some splintering of the adjoining part of 
the shaft of the bone, and in this opinion 
they are strongly supported by the investi- 



gations of Mr. Holmes. 1 As this latter 
writer observes, the point is of practi- 
cal importance only as bearing on the 
prognosis, the liability to subsequent de- 
fective growth of the limb being in pro- 
portion to the amount of injury to the 
epiphysial cartilage. The causes and 
symptoms of the accident are similar to 
those of ordinary fracture. It may happen 
during intra-uterine life from blows re- 
ceived by the mother, and has been not 
unfrequently produced during birth by 
violent attempts at delivery. 

II. Of multiple fractures there are four 
varieties : 1. Two or more fractures of 
the same bone. 2. Separate fractures of 
different bones. 3. Splintered ; and 4. 
Comminuted fractures. 

1. Double fractures in the shafts of the 
bones are rare, because they can only be 
produced, either by the simultaneous ac- 
tion of two separate forces, or (which is 
virtually the same thing) by the action of 
a single force over a large surface. For 
the same reason, they are generally at- 
tended with great damage to the soft 
parts, and proportionate danger. But in 
the articular extremities of certain bones, 
as the humerus and femur, they are not 
unfrequent, owing to the peculiar shape 
of their condyles, between which any 
transmitted force is divided. Such frac- 
tures of course extend into the neighbor- 
ing joint. 

2. Fractures of two or more bones are 
naturally separable into two groups. One 
of these includes the numerous cases of 
fracture of contiguous or parallel bones, 
as the ribs, the two bones of the leg or 
forearm, the metacarpal or metatarsal 
bones. The other group comprises frac- 
tures of two or more bones in separate 
parts of the skeleton. These are compara- 
tively rare, being not more than 1.3 per 
cent, of all fractures. The leg, the thigh, 
the arm, and the cranium are the parts 
most frequently involved. In about one- 
fifth of the cases there are three separate 
fractures. More than three are rarely 
found. The cause of these fractures is 
almost invariably a fall from a height. 
As might be expected, they are more fatal 
than any other class. Produced by great 
and extensive violence, they are attended 
with excessive shock, and for the most 
part with internal injuries. "When not so 
complicated, their danger is in proportion 
to the number of fractures. 

3 and 4. Splintered and comminuted 
fractures differ from one another princi- 
pally in degree. A splinter is any pointed 
fragment, not involving the whole thick- 
ness of the bone, except in the case of a 

1 Holmes's Diseases of Children, 2d edit., 
p. 236. 
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dat bone. In comminuted fractures the 
bone or bones are either separated into in- 
numerable fragments which are isolated 
and scattered among the surrounding tis- 
sues ; or they are crushed, and as it were 
compressed, the bony tissue appearing to 
occupy less space than originally, as 
though there were actual loss of sub- 
stanee. This latter form of fracture is 
seen only in spongy bones, as the verte- 
bra?, os calcis, and articular ends of long 
bones. A variety of it — impacted frac- 
ture — of common occurrence in certain 
localities, as the neck and lower end of 
the femur and lower end of the radius, 
differs from it by its capability of repair 
without loss of tissue or deformity. 

III. There are four species of incom- 
plete fracture : 1. Fissures. 2. Proper 
incomplete fracture, or bending of bones. 
3. Separation of a splinter. 4. Perfora- 
tions. 

1. Fissures are most commonly met 



with in the cranium. In other flat bones, 
except the ribs, they are rare. There are 
records, however, of their occurrence in 
the lower jaw, and in the os innomina- 
tum. In the short bones they are still 
more rare. They occur, though not often, 
in the shafts of long bones, commencing 
at the articular extremity, as between the 
condyles of the femur or humerus, and 
being prolonged more or less into the 
shaft. In the preparation (St. George's 
Hospital Museum, I. 208) from which the 
Figs. 81 and 82 are taken, a fissure in the 
tibia of a child, instead of extending to 
the joint, begins just below the epiphysis, 
which is partially separated. The fissure, 
as maybe seen, passes obliquely down the 
shaft of the bone, extending to its inner 
surface behind (Fig. 82), though in front 
it is nearly vertical. As is usual in such 
fractures, there is a distinct separation of 
the lips. Some surgeons have described 
longitudinal fissures in the tibia and fe- 



Fig. 81. 



Fig. 82. 





Fissured fracture of the tibia, front view. 
St. George's Hospital Museum. 



Back view of the same preparation. 



niur which do not at any point reach the 
margin of. the bone. Malgaigne actually 
depiets such a fissure, professedly from a 
specimen in the Museum of the Yal de 
Grace. 1 But it is difficult to believe in 
the reality of such fractures, except in the 

1 Traite des Fractures et des Luxations, 
1847, plates. 



case of radiations from the wounds in- 
flicted by firearms (starred fractures). 

2. Incomplete fractures, properly so 
called, oecur both in the flat and long 
bones. Permanent depressions of the 
cranium produced during birth are usu- 
ally, and according to some authorities 
always, accompanied by slight fracture. 
So, too, in the bones of the adult cranium 
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fracture may be confined to either table, or 
to the diploe. Partial fracture of the ribs 
occurs at all ages ; and Adams drew at- 
tention to its frequency in the neck of the 
femur. 1 The vertebrae bend up to a later 
period of life than other bones, because 
they contain more animal matter. 2 

Bending, or incomplete fracture, or, as 
known by its best name "green-stick" 
fracture, of the shafts of long bones is by 
no means rare in childhood, especially be- 
tween the ages of five and fifteen. It 



has been observed in all the long bones, 
but most frequently in the forearm. Next 
in order of frequency come the clavicle, 
the femur, and tibia.. In the bones of the 
forearm singly, in the humerus and 
fibula, it is rare. It may be doubted 
whether simple bending without fracture 
ever occurs in the human subject ; it has 
only been seen as the result of experiment 
in the soft bones of very young animals. 
The usual form of injury is well shown in 
the accompanying illustration, copied 



Fig. 83. 




Bending of clavicle. Green-stick fracture of the clavicle. St. George's Hospital Museum. 



from Holmes's Diseases of Children (Fig. 
36, p. 234). The fibres on the convexity 
of the curve have given way, those on the 
concave side being unbroken. There is 
no displacement of the fragments, which, 
indeed, rarely occurs, and the periosteum 
usually remains untorn. With few ex- 
ceptions, a bent bone recovers its shape 
after a few weeks, or perhaps months, by 
its own elasticity, aided by compression. 
The possibility of partial fracture in the 
adult has been called in question by 
many. Jurine, however, distinctly affirms 
that he has seen such cases ; and that it 
may be readily produced on adult bones 
in the dead subject is proved by the ex- 
periments of Meding, 3 Campaignac, and 
Malgaigne. 

[At the Pathological Society of London, 
Jan. 31, 1880, Dr. E. II. Bennett " showed 
an example of incomplete fracture of the 
bones of the forearm ('green-stick frac- 
ture') in a tall, strong man of twenty-one 
years of age. The arm had been caught in 
machinery in rotation, and the whole body 
had been whirled through the air by the 
entangled arm. One fracture of the ulna, 
two fractures of the radius— all incom- 
plete, and of the first form of the ' green- 
stick' fracture of Professor B. "W. Smith 

1 Dublin Journ. of Med. and Chem. Science, 
vol. vi., 1835, pp. 220 et seq. 

2 Lettsomian Lectures on the Phys. Const., 
Diseases, and Fractures of Bones, by John 
Bishop, 1855. This author assigns teething, 
and the quantity of phosphate of lime which 
that process, requires, as one principal cause 
of the softness of the bones up to the age of 
four. 

3 De Regeneratione Ossium per experimenta 
illust., Diss. Inaug. Lips., 1823. 



— had occurred. The fractures had been 
reduced during life, and that of the ulna 
rendered complete, while the radial frac- 
tures had been straightened without com- 
pletion. The patient sank from secondary 
arterial hemorrhage," probably from the 
other injuries sustained. 1 ] 

3. The separation of a splinter, leaving 
the remainder of the bone intact, is a 
rare accident. It can only be effected by 
a wounding instrument, as a sabre or 
ball ; hence it is necessarily compound. 
The cranium and prominent points of 
bone are most exposed to this peculiar 
form of injury. Barely, indeed, are the 
shafts of long bones so fractured. 

4. Perforations, also, are necessarily 
connected with an external wound. All 
bones are liable to this form of fracture, 
which is attended by this peculiarity, that 
the body which inflicts the injur}' may re- 
main in the bone, the perforation being 
complete or incomplete. 

I. v . The complications of fractures com- 
prise all concomitant injuries to organs 
other than the bones themselves, and all 
general affections. Only one distinct va- 
riety is included under this head : viz., 
fractures which extend into a joint. 
These, unless produced by a ball or pene- 
trating instrument, are usually simple. 

Diagnostic symptoms. — The symptoms 
of fracture are rational and sensual [or 
phj'sical]. The rational symptoms are 
the evidences of injury to internal viscera, 
resulting from the fracture of the bones 
which inclose any of the large cavities. 
As evidences of fracture they are rarely 
of much value, except in those cases 

C 1 Med. Times and Gazette, Feb. 14, 1880.] 
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where their gravity indicates that the 
fracture itself is of secondary importance 
to the internal complication. The sen- 
sual symptoms are of two kinds : certain, 
pathognomonic, or unequivocal ; and un- 
certain, or equivocal. The unequivocal 
signs are four : the sharp crack heard by 
the patient at the moment of fracture, 
unnatural mobility of the fragments, de- 
formity, and crepitation. The equivocal 
symptoms are three : pain, swelling, and 
loss of power. 

In the great majority of cases the at- 
tention of the patient is distracted by so 
many circumstances at the moment of 
fracture, by the sudden pain, by alarm, 
and by surrounding noise, that he is not 
conscious of the slight crack produced by 
the snapping of the bone. It is generally, 
however, heard unmistakably in cases of 
fracture, at least of long bones, by mus- 
cular contraction ; or when the accident 
happens in a quiet place, as in bed, or 
during the efforts to reduce a dislocation. 
It is, when heard, a valuable sign ; the 
only thing with which it would be possi- 
ble to confound it being the sudden snap 
of a tendon, or perhaps that of the dis- 
placement or rupture of a ligament during 
dislocation. 

Mobility of the fragments is, of course, 
a necessary condition both of deformity 
and crepitation. But it is frequently di- 
agnostic without the latter accompani- 
nieut, as in fracture of deep-seated bones, 
or when there is separation of the frag- 
ments. The most readily detected and 
most conclusive test of fracture of the 
fibula is, mobility of the lower fragment 
without the upper. It frequently occurs, 
however, that this symptom is either ab- 
sent, or not sufficiently decided for the 
purpose of diagnosis. In many fractures 
of short and flat bones, as of the spine or 
pelvis, and in comminuted fractures, it 
can scarcely be said to exist. The same 
is the case with some fractures of a single 
bone, supported by a neighbor, where one 
acts as a splint to the other ; and in den- 
tated and impacted fractures. And in all 
fractures in the neighborhood of joints its 
interpretation is interfered with by two 
causes — the difficulty of holding the 
smaller fragment, and the natural mobil- 
ity of the joint. Lastly, it is a test not 
to be relied on as applicable to the ribs, 
on account of their elasticity. 

Of all the symptoms of fracture, de- 
formity is the most valuable, because it is 
the one which gives the greatest amount 
of information. It is not, of course, pres- 
ent in every case, being often prevented 
by the shape or connections of the bone 
broken ; as in fracture of the broad upper 
end of the tibia, or ulna ; of one of two 
parallel bones ; of the sternum ; of the 
face, or cranium. 
There are five varieties of displace- 



ment, having reference, 1. To the diame- 
ter of the bone, transverse or lateral; 

2. To its length, shortening or riding; 

3. To its axis, angular displacement ; 

4. To its circumference, rotation ; and 

5. To the contiguity of the fragments, 
direct separation. 

Transverse displacement may take place 
in any direction, though fractures of the 
same bone preserve, for the most part, a 
certain degree of uniformity in this re- 
spect. Its amount is equally variable. 
In oblique fractures it is more or less in- 
evitable. When complete, it is necessa- 
rily accompanied by shortening, unless 
this be prevented by the support of a 
neighboring bone. In fracture of super- 
ficial bones it is readily both seen and 
felt ; and in very oblique fractures, espe- 
cially of the tibia, the projecting frag- 
ment threatens to, and in some instances 
actually does, pierce the integuments. In 
more deeply seated fractures it may be 
ascertained, though not so readily, by 
tracing the bone with the fingers, and by 
noting the increase in the diameter of the 
limb at the seat of fracture. Longitudi- 
nal displacement is present to a greater 
or less extent in all oblique fractures. In 
all cases it is the inferior fragment which 
is displaced. Although, as a rule, it im- 
plies the addition of transverse displace- 
ment, this is not the case in impacted 
fractures. In them the lower fragment is 
generally driven into the upper ; but the 
reverse occasionally happens in the neck 
of the femur. In most, if not in all of 
these cases, there is more or less angular 
displacement, a species of deformity rarely 
absent from the fractures of long bones, 
being readily produced by the mere 
weight of the limb, and which, Avhen dis- 
tinctly marked, is in itself sufficient evi- 
dence of the nature of the injury. Rota- 
tory displacement is also effected by the 
movement of the lower fragment. It is 
especially characteristic of fractures of 
the femur, though not confined to them ; 
and is recognized by comparing the posi- 
tions of the processes of the broken bone 
with their natural relations. Displace- 
ment by separation takes place in nearly 
all (transverse) fractures of the patella, 
olecranon, and os calcis, in all of which it 
is produced by muscular contraction. It 
is rarely seen elsewhere ; but in some 
fractures of the lower end of the fibula, 
the lower fragment may be drawn away 
from the upper by rotation of the foot ; 
and in severe fractures of the skull there 
may be an interval between the frag- 
ments, or between two bones separated at 
a suture. 

The causes of these various kinds of 
displacement are four : the continued ac- 
tion [or effect] of the violence which 
caused the fracture ; the weight of the 
limb, or of the body ; the subsequent ac- 
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tion of other external forces ; and, lastly 
and principally, the influence of the mus- 
cles. The original violence may produce 
any of its varieties, with few exceptions. 
It is the sole cause of impaction, and the 
chief agent of angular displacement. 
Most indirect fractures of the lower ex* 
tremity, and those of the upper which are 
caused by falls on the hand, suffer from 
the weight of the body. This, indeed, it 
is which renders many indirect fractures 
compound. Angular and rotatory dis- 
placement are to a great extent caused by 
the weight of the limb. It is not often 
that any subsequent violence is brought 
to bear on the position of the fragments, 
except through the imprudence of those 
who carry the patient, or of himself dur- 
ing delirium. The most powerful and 
most unfailing cause of displacement is 
muscular action. This is twofold : 
healthy, tonic contraction, and spasmo- 
dic. The influence of the former is usu- 
ally heightened by semi-voluntary move- 
ments of the patient, provoked by the 
efforts at reduction. Although muscular 
contraction has a large share in the pro- 
duction of all the forms of displacement, 
it is the special agent of shortening. The 
muscles connected with the lower frag- 
ment are answerable for this result, so 
that in the great majority of cases it is 
this fragment which suffers displacement, 
and is to be brought into contact with 
the upper; the apparent rising of the lat- 
ter being due solely to the displacement of 
the former. But in fractures near to Jhe 
upper end of a bone, transverse dis- 
placement may be effected by the mus- 
cles attached to the upper fragment, 
as happens in fracture of the femur im- 
mediately below the trochanters, and of 
the neck of the humerus. In children the 
fragments usually undergo less displace- 
ment than in adults ; partly because, on 
account of the elasticity of their bones, 
their fractures are more irregular ; but 
principally because the periosteum is often 
not completely torn across, and the pa- 
tients are much less exposed to the after 
causes of displacement. 

In examining for displacement, the only 
sources of fallacy are the remains of some 
former injury, which must be learnt by 
inquiry, and the presence of splinters, or 
of effused blood ; which last may mask, 
or simulate, a bony ridge. The sensation 
imparted by coagulated blood has more 
than once led to error in the examination 
of the cranium for fracture ; and a simi- 
lar condition is occasionally met with over 
other superficial bones. 

Crepitation may be recognized in most 
cases of fracture, and is a symptom which 
cannot mislead. In splintered and com- 
minuted fractures, and when the frag- 
. ments are loose, the least motion or 



pressure suffices to determine it. Gene- 
rally, however, some care and art is re- 
quisite for the purpose ; the lower fragment 
being moved while the upper is fixed by 
a firm grasp, or both fragments being 
simultaneously moved in opposite direc- 
tions. In doubtful cases, or where the 
limb is large, the examination is facili- 
tated by confiding the upper fragment to 
an assistant, and exploring the supposed 
seat of fracture with the fingers during 
the above movements. In certain frac- 
tures in the neighborhood of joints, as the 
hip or shoulder, rotation of* the limb, or 
flexion and extension, answers the pur- 
pose better than lateral movements. If 
there is any interlocking of the fragments, 
they must be separated by extension be- 
fore they can move upon each other. In 
partial fractures no crepitation can be 
produced till the bone is straightened, and 
the broken surfaces brought into contact 
with each other, and not always then. 
In many fractures of the ribs, the neees- 
saiy movements can only be effected by 
making the patient cough. To facilitate 
the discovery of crepitation in obscure 
cases, M. Lisfranc 1 advocated the use of 
the stethoscope, which may be occasion- 
ally resorted to with advantage in the 
examination of fractures of the ribs, pel- 
vis, or shoulder, or when there is exces- 
sive swelling. But in most cases it is 
unnecessary and cumbersome. 

In many instances this symptom is al- 
together wanting : in all impacted, and 
many dentated fractures ; when the frag- 
ments are separated, as in fracture of the 
patella ; when they ride (in which case it 
can only be obtained after elongation) ; 
also in some fractures of a single bone 
in limbs provided with two, when its 
neighbor prevents the necessary move- 
ments ; or when a clot of blood or bit of 
muscle intervenes between the fragments. 

[Perhaps it may be well here to protest 
against the needless suffering often in- 
flicted by surgeons in " developing" and 
demonstrating crepitus. Once clearly felt, 
no further testing for it is needful, unless 
in the rare cases, where it serves as a 
guide in locating the precise seat and di- 
rection of the breakage.] 

A sound more or less resembling crepi- 
tation may be caused by emph3 T sema ; by 
the rubbing of tendons in their sheaths, 
or of the inflamed and roughened surfaces 
of a joint, aided, according to Sir A. 
Cooper, by the altered state of the synovia. 
This sound, as compared with crepitation, 
is slight, dull, and creaking, and may be 
produced by simple pressure of the joint ; 
and the rubbing of tendons is analogous 
to it, and jerking. In the discrimination 

1 Mem. sur de nouvelles Applications du 
Stethoscope, par M. J. Lisfranc. Paris, 1S24. 
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of these sounds the stethoscope has its 
chief use. 

The remaining symptoms, pain, swell- 
ing, and loss of power, heing common to 
other forms of injury, are of little or no 
value for the purpose of diagnosis, except 
as indicating the precise seat of fracture, 
or, in some instances, the nature of its 
cause, whether direct or indirect. How- 
ever, if no large vessel is torn, the amount 
of ecchymosis is a good general guide to 
the extent of the mischief, both to the 
bone and soft parts. In doubtful fractures, 
too, pain may acquire importance by its 
persistence, or even increase, long after 
the subsidence of ecchymosis and inflam- 
matory swelling, especially if accompanied 
by acute though circumscribed tenderness. 

There are two forms of injury which 
may be mistaken for fracture — a severe 
bruise, and dislocation. In some in- 
stances of the former it is not possible to 
obtain conclusive evidence of the nature 
of the case till after the subsidence of the 
swelling. There is seldom much diffi- 
culty, however, in distinguishing disloca- 
tion from a fracture near the joint. In 
the former the natural movements of the 
joint are impeded, and the bones are more 
or less fixed in their new position ; they 
offer considerable resistance to reduction, 
but, when reduced, remain so. In frac- 
ture, besides the crepitus, when it exists, 
there is preternatural mobility, and the 
length and shape of the limb may be 
readily restored by extension, but only so 
long as this extension lasts. In the frac- 
tures near superficial joints, as the elbow 
or wrist, a careful examination of the re- 
lations of the most prominent processes 
precludes the possibility of error. 

[The diagnosis between fracture and 
luxation is obviously of the utmost im- 
portance, since in the latter case prompt 
reduction would be indicated, and the 
lapse of time before the discovery of the 
true nature of the case might place it be- 
yond remedy.] 

Besides the above general symptoms, 
variously combined in different cases, 
there are others peculiar to certain forms 
of fracture. Of course in compound frac- 
tures there is little room for uncertainty, 
because the nature and extent of the in- 
jury is exposed to the view and touch. 
When a compound fracture extends into 
a joint, there is commonly an escape of 
synovial fluid. Care must be taken not 
to mistake for this the yellow drops of fat 
which ooze from the subcutaneous tissue, 
especially in the neighborhood of the 
knee : it is recognized by the color, synovia 
being white. At a later period these 
fractures are accompanied by the symp- 
toms of inflammation of the joint itself. 
Two only of the varieties of fracture, 



from certain peculiarities in their history 
and symptoms, require especial notice — 
incomplete fractures and fissures. In 
cases of incomplete fracture in children, 
the limb is distinctly bent, and offers con- 
siderable resistance to reduction. There 
is little or no absolute shortening ; indeed 
the convex side is lengthened. When the 
bone is straightened, or nearly so, slight 
crepitus may sometimes, but not always, 
be distinguished during rotation. In two 
or three days, but not before, a slight 
swelling may appear at the part, and 
about that time the bone sometimes gives 
way altogether from subsequent yielding 
of the periosteum, especially if splints 
have not been applied from the beginning. 
The child always evinces pain, and un- 
willingness to use the limb. The history 
of violence, generally a fall, and the age 
of the patient, assist the diagnosis. Oc- 
casionally, but not often, a slight trans- 
verse fissure can be felt through the skin. 
It is very rarely that a simple fissure of 
a bone can be recognized at first. If it 
extends into a joint, there may be slight 
lateral movements of the fragments on 
one another ; and the subsequent inflam- 
mation of the joint, especially if severe 
and obstinate, will justify suspicion. 

Treatment. — Immediately after the ac- 
cident there are certain minor much-ne- 
glected precautions to be taken, the ob- 
servance of which materially affects the 
comfort and well-being of the patient. 
Many fractures of the lower extremities 
are seriously aggravated by his own im- 
patient movements, or by the ignorance 
and thoughtlessness of attendants. Fre- 
quently is a simple converted into a com- 
pound fracture, the soft parts are bruised 
and lacerated, and the foundation laid 
for violent inflammation and spasms. By 
small care such accidents may readily be 
avoided. The patient should be placed 
on a horizontal support, whether a door 
or shutter, or a proper litter, and the foot 
of the injured limb should be tied to the 
other to prevent its eversion by its own 
weight. Conveyance in a carriage of any 
kind is to be condemned. Wherever the 
nature of an employment engenders 
many accidents of this kind, special ap- 
paratus should be provided. In military 
practice, litters are indispensable ; and 
M. Yallat contrived an ingenious kind of 
box to be used in mines, where, from the 
narrowness of the shaft, it is impossible 
to preserve the horizontal position. 
Wathen, too, invented an instrument to 
fix and extend the fragments during con- 
veyance ;' but the utility of such instru- 
ments is, of course, limited. 

> The Conductor, etc., by J. Wathen, 2d 
edit., Lond., 1707. 



488 



FKACTURES. 



No examination of the fracture should 
ever be made till the patient occupies that 
position in which he is intended to re- 
main during the treatment. All volun- 
tary movements on his part must be dis- 
couraged during the undressing and sub- 
sequent examination. In a very few cases, 
especially in children, and when there is 
excessive pain and ecchymosis, it will be 
found advisable, or even necessary, to 
place the patient under the influence of 
chloroform [or ether] before a proper ex- 
amination can be made, or reduction ef- 
fected. 

The treatment presents three indica- 
tions : reduction of the fragments to their 
normal position ; their maintenance in 
this position till consolidation is effected ; 
and the counteraction of unfavorable 
constitutional symptoms and complica- 
tions. 

If there is no displacement, or if, by 
reason of ecchymosis, or of the depth of 
the fracture, it cannot be ascertained ; or 
if, although distinctly recognized, it can- 
not be removed, as in fracture of the 
spine, any attempt at interference would 
ofcourse.be absurd. The means of re- 
duction necessarily vary with the nature 
of the displacement. For angular or ro- 
tatory displacement, or simple separation, 
they are sufficiently obvious. But the 
rectification of shortening by extension 
presents greater difficulties. It may be 
made either by the hand or by the assist- 
ance of apparatus. French writers speak 
of the common use of lacs and pulleys 
for this purpose ; but there are serious 
objections to their employment. The 
force used in effecting reduction should 
not greatly, if at all, exceed that which 
can be permanently maintained : and if 
the present obstacles to that operation 
refuse to yield to milder methods, it is 
better to defer it than to run the risk of 
aggravating the existing injury by vio- 
lence. 

During extension the upper fragment 
must be fixed (counter-extension) either by 
the operator himself or by the hands of 
assistants, care being taken to exert equal 
force in each direction. For the applica- 
tion of extension, whether during reduc- 
tion or permanently, Boyer lays down 
five rules, of which at least four are es- 
sential to success : 1. To avoid compress- 
ing the muscles which pass over the 
fracture, such compression being calcu- 
lated to irritate them, and excite them to 
increased resistance. This rule is not al- 
ways regarded, and is the least impor- 
tant ; it was, however, one of the objec- 
tions to some old forms of thigh-splints, 
that they confined the entire muscles of 
the limb. 2. To distribute over as large 
a surface as possible the extending and 
counter-extending forces. The parts to 



which these forces are to be applied vary 
in different cases. The old practice, un- 
der Petit's authority, was to grasp the 
fragments themselves. Boyer, Desauit, 
and others, however, thought that not 
only would the muscular resistance be di- 
minished, but greater power of extension 
would be obtained by applying the forces 
to the contiguous parts of the limb. But, 
in truth, neither doctrine can be exclu- 
sively adhered to. In most cases conve- 
nience is the best guide. The grasp must 
be laid upon that part of the limb which 
offers the most secure and most effective 
hold, such as the condyles of the humerus 
in fracture of that bone, and the foot in 
fracture of the femur. Except on this 
principle, no increase of power is, or can 
be, gained by applying it at a distance 
from the fractured bone. [On the con- 
trary, there is a loss.] 3. To make the 
extension in the direction of the natural 
axis of the bone. 4. To practise it 
slowly and gradually, avoiding all jerks 
and sudden violence, which not only in- 
crease the spasmodic resistance of the 
muscles, but may even lacerate both them 
and other soft tissues. 5. To protect 
from undue pressure all parts on which 
the forces act, and to equalize the com- 
pression of the various parts of the ap- 
paratus employed. 

As soon as sufficient extension has been 
made, the ends of the bone are to be 
placed as nearly as possible in their na- 
tural relations (coaptation or setting). 
This is effected by bringing the lower 
fragment to the axis of the upper, which 
remains fixed. In the fractures of sub- 
cutaneous bones it is generally easy to 
see when the extension is sufficient, and 
coaptation perfect. Not so, however, 
when the fracture is concealed by extra- 
vasation or a thick mass of muscle. Some- 
times, indeed, the sudden restoration of 
the outward form of the limb is a suffi- 
cient guarantee of the mutual adaptation 
of the fragments. Failing this guide, re- 
course must be had to measurement, the 
opposite limb being taken as the standard 
of comparison. Should there be any de- 
formity of the opposite side, resulting 
from a previous mishap, advantage may 
be taken of the present accident to equa- 
lize the two extremities. 

But when extension is complete, it does 
not always follow that coaptation is easy. 
The sources of difficulty are three : irre- 
gularity of the fracture ; the presence of 
splinters ; and the interposition of soft 
parts. In the case of a dentate or im- 
pacted fracture, it is necessary to extend 
the limb beyond its natural length, and 
then, by variously-directed manoeuvres, 
to coax the fragments into each other. 
Partial rotation will sometimes effect the 
object. But if the displacement resist all 
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reasonable efforts, it is better to suffer 
the deformity to remain (unless it is ex- 
cessive, or is likely to interfere with the 
performance of the functions of the limb), 
than to run the risk of producing serious 
mischief by violence. The same may be 
said of those cases in which reduction is 
prevented by the peculiar position of a 
splinter, in which much manipulation 
would be highly dangerous. Even if the 
splinter is superficial, unless it is so prom- 
inent as to render its ulceration through 
the skin a matter of certainty, it should 
be left alone. Only in the latter case is it 
justifiable to extract it. When any soft 
parts intervene between the fragments, 
they are generally released by the means 
indicated above. If they are not, M. 
Laugier has proposed to divide them by 
subcutaneous incision.' In the one case 
of fractured femur, however, in which he 
tried it, he not only failed to effect reduc- 
tion, but he created an abscess, which oc- 
casioned the death of the patient. It is 
far better to trust to the probability of the 
absorption of the intervening tissue by 
the pressure of the fragments. 

As a general rule, reduction is to be ef- 
fected immediately after the accident. 
Some surgeons, it is true, recommend that 
it be delayed for three or four, or even 
ten or twelve days, 2 till all fear of inflam- 
mation be past. !No reparative process 
being yet commenced, the position during 
that period does not affect the final re- 
sult ; and the difficulties of reduction are, 
according to them, scarcely, if at all, in- 
creased by the delay. Nevertheless, im- 
mediate reduction has great advantages. 
It restores the patient to comparative 
comfort, and diminishes the chance of 
spasms and other evils resulting from the 
mal-position of the parts. Moreover, it is 
not true that reduction at a later period 
is equally easy. !N"ot only are the frag- 
ments moi-e or less fixed by surrounding 
effusion, but the muscles, accustomed to 
a new position, offer greater resistance to 
a change. There are, however, two 
classes of cases in which immediate re- 
duction is either impracticable or inad- 
visable. If there has been from the first 
excessive ecchymosis, or if when the pa- 
tient is first seen much inflammation has 
already supervened, the attempt may be 
not only unbearable, but highly injuri- 
ous, causing laceration of the soft parts, 
spasms, convulsions, or even tetanus. 
The inflammation must be combated by 
the ordinary means, and reduction de- 
ferred till it is full}' subdued. Still more 
serious is the obstacle presented, in the 
other class of cases, by excessive spasm. 

1 Bull. Chirurg., part ii., p. 253. 

2 Sir S. Hammick recommends a fractnred 
femur to be left till the tenth or twelfth day. 



Spasm is a very constant accompaniment 
of fracture, especially if in the neighbor- 
hood of a joint ; so constant, indeed, as 
to be considered, in doubtful cases, almost 
diagnostic. Its degrees are variable, from 
slight nocturnal twitchings, ceasing after 
the second or third day, to uncontrollable 
oft-recurring contractions, accompanied, 
it may be, by general convulsions. The 
severer form of continued spasm is far 
less frequent than the intermittent. The 
causes of spasm are three : the irritation 
of the fragments, injury to nerves, and 
the altered position of the muscles them- 
selves, whether increasing or diminishing 
their habitual tension. If they are much 
bruised, the spasm may be less severe at 
first than at a later period, after they 
have recovered their functions. The de- 
feat of spasm by violence is hopeless. 
Laceration of the muscles, or even of the 
vessels will be the only result. Boyer in- 
duced fatal hemorrhage by violent and 
abortive efforts to reduce a fracture of the 
femur. 1 In other cases such efforts have 
led to convulsions or tetanus. 2 Still more 
hopeless will be the attempt if inflamma- 
tion is superadded. The two main reme- 
dies to be relied on are position and ener- 
getic antiphlogistic treatment. For pure 
and simple spasm full doses of opium ai*e 
of great service : but if it is combined 
with inflammation, they only tend to 
mask without abating the evil. The same 
may be said of the inhalation of chloro- 
form [or ether], but it is necessary to give 
it repeatedly in small quantities, so as to 
sustain its narcotizing influence ; for, in 
severe cases, the spasms will return, 
whenever its effects pass off, for many 
days. The limb should be placed in the 
position of semiflexion, relaxing the mus- 
cles to the utmost. But when all these 
means fail, recourse ma} r be had to subcu- 
taneous division of the opposing muscles, 
an operation which has hitherto been 
practised only in the lower extremity. 
(See In juries of the Lower Extrem- 
ity.) 

[Modern surgery has developed two 
mechanical means of overcoming muscu- 
lar spasm in these cases, which rarely 
fail. One is the use of elastic bands, and 
the other the attachment to the limb of a 
cord running over a pulley, and sustain- 
ing a suitable weight. The methods of 
employing these will be given in detail in 
connection with special fractures.] 

In the reduction of incomplete fractures 
considerable difficulty maybe experienced. 
Immediate complete reduction is, indeed, 
out of the question. » Usually, , however, 
the curve yields partially, to be entirely 
removed only after many days, or weeks, 

1 Gaz. des Hopitaux, 1844, p. 535. 

2 Malgaigne, op. cit., pp. 198, 2S4. 
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by the pressure of splints. But if from 
irregularities of the broken surfaces even 
this partial yielding cannot be obtained, 
and the mal-'position interferes materially 
with the functions of the limb (such as 
pronation and supination in curvature of 
the forearm), the fracture must be ren- 
dered complete in order that it may be re- 
duced. 

After reduction is effected, the whole 
treatment is directed towards obviating 
the influence of those causes which tend 
to reproduce displacement. Those causes 
are three : 1. The weight of the body, the 
limb, and its coverings. 2. The action of 
the muscles. 3. The movements of the 
patient. They are to be obviated by po- 
sition and apparatus. But whatever be 
the position adopted or the apparatus 
employed, it is essential that the basis of 
support for both the 'body and limb be 
firm, unyielding, and equable. Accord- 
ingly, for fractures of the lower extrem- 
ity, soft beds are inadmissible. The best 
is a horse-hair mattress, resting on a 
wooden frame, or on a board extending 
from the hips downwards. It is also es- 
sential, whatever kind of apparatus be 
used, that every part of the limb be 
equally supported, otherwise its own 
weight will reproduce displacement. The 
apparatus must be adapted, by its own 
shape, or by the use of .pads, to the in- 
equalities of the limb. All pressure on 
prominent points must be avoided. 

Formerly it was the custom to apply 
some kind of cerate immediately to the 
fractured limb. It was supposed to increase 
the support afforded by the bandages and 
splints ; to repel inflammation ; and, as a 
local sedative, to diminish pain. The 
practice, however, has long been discon- 
tinued. Not only was it altogether use- 
less, but the fat checked and retained the 
natural secretion of the skin, and becoming 
rancid, was a frequent cause of pruritus 
and eruptions. 

The apparatus for retention is very 
various. It includes, 1. bandages ; 2. 
splints ; 3. junks ; 4. numerous forms of 
hyponarthecic apparatus ; 5. apparatus 
for maintaining the flexed position ; 6. 
suspensory apparatus ; 7. special means of 
maintaining permanent extension ■, 8. im- 
movable apparatus. ' 

In fracture of the extremities, various 
advantages have been assigned to the use 
of circular bandages beneath the splints, 
i. e., immediately to the limb. They have 
been supposed to contribute to the sup- 
port of the fragments; to diminish oedema, 
and promote absorption of effusions ; and 
to abate the irritability of the muscles by 

1 For the description and use of the various 
apparatus, see the articles on the special 
fractures. 



the equable compression of all parts of 
the limb. For support, however, they 
are altogether superfluous ; their influence 
on spasms is questionable ; their pressure 
is often unbearable and injurious, and 
they remove from view the seat of frac- 
ture. They are of service only if the 
splints occasion oedema (which, however, 
if properly applied, they rarely do). If 
they are used, it is necessary to examine 
the limb frequently, lest hidden mischief 
supervene. The early application of cir- 
cular compression has, on several occa- 
sions, given rise to fatal gangrene, which 
has not been manifested by pain or any 
other symptom till too late. The many- 
tailed bandage, or the bandasre of Sculte- 
tus, may sometimes be useful in inflamed 
and compound fractures for the retention 
of dressings, the absorption of discharge, 
and the approximation of the sides of the 
wound. 

Most fractures may be conveniently 
treated with splints. Pasteboard splints, 
which admit of being accurately moulded 
to the limb, may be used for nearly all 
fractures in children, and for those of the 
phalanges in adults. In other cases the 
support they give is insufficient. Metal 
splints are for the most part cumber- 
some. 

[A great point is to have the splints ac- 
curately adapted in each case — and the 
ability to 'effect this is an important ele- 
ment of success in this branch of surgery. 
Wood may generally be cut into suitable 
shape ; but it is perhaps easier to use 
moulded splints, of leather, felt, gutta 
percha, or shellac cloth. The starched or 
plaster bandage, or gummed paper, may 
be effectively used in dexterous hands. 
And with a proper pair of shears, thin 
sheets of tin or zinc may be cut into 
splints which will answer admirably. 
Woven iron-wire splints are highly re- 
commended by some.] 

The length of splints must vary accord- 
ing to the purpose which they are intend- 
ed to answer, and the limb to which they 
are to be applied. Their proper use is to 
preserve steadiness of the fragments with- 
out compressing the actual seat of frac- 
ture. Pott accordingly lays down a rule 
that they are to include the joints above 
and below. In fractures of the leg this 
is to be universally observed, because all 
kinds of displacement are thus obviated. 
But the rule is not absolute. In fracture 
of the femur, the prominence of its con- 
dyles, and the thickness of soft parts, 
would annul the efficacy of splints so 
placed. The same is the case with the 
humerus ; and in fractures of the upper 
extremity generally, flexion of the joints 
is a positive bar to the application of the 
law. But splints confined to the length 
of the shaft of the bone have less power 
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over angular displacement, and little or 
none over rotation. Whenever the move- 
ments of a joint would derange the frag- 
ments, that joint must be confined by the 
splints. This is especially the case with 
fractures of the phalanges, and those in 
the neighborhood of the joints. 

A good occasional substitute for splints 
is found in junks, which, inclosing three 
sides of the limb, on all of which they 
make equable compression, sometimes 
succeed in overcoming displacement, even 
obstinate riding, where splints fail. 

At sundry times various kinds of circu- 
lar splints have been invented, so made as 
to surround not only the fractured limb, 
but the adjoining part of the trunk. But 
as they are costly and inconvenient, 
and answer no purpose which cannot with 
some pains be attained by more simple 
means, they have rapidly fallen into dis- 
use. 1 

By hyponarthecic apparatus is meant 
that which merely supports the limb 
beneath, leaving it free and exposed to 
view elsewhere. The indications aimed 
at in its employment are two : position 
(many of its forms having special ar- 
rangements for flexion), and exposure of 
the limb for examination and the applica- 
tion of dressings. For the latter object 
they are indispensable in the treatment 
of inflamed and compound fractures, being 
the only forms of apparatus which can 
reconcile the proper care of the wound 
with firm retention of the fragments. In 
other cases their utility varies according 
to the kind of fracture to be treated. It 
is manifest that, unless combined with 
splints, they are capable of opposing but 
a slight obstacle to lateral or angular dis- 
placement. But, on the other hand, it is 
easier to maintain extension with them, 
and they are recommended by simplicity 
and facility of application. 

The great mass of apparatus recom- 
mended by different authors bespeaks 
alike the great facility with which some 
fractures are treated, and the insuperable 
difficulties presented by others. In these 
latter a selection can only be made by 
strict attention to the indications to be 
answered. These are commonly but two : 
fixation of the fragments, and their main- 
tenance in apposition by opposing the 
particular kinds of displacement present. 
In some cases there is a third : exposure 
of a certain part of the limb, for the treat- 
ment of local .complications. The great- 
est difficulties are created by shortening, 
and numerous methods of maintaining 

1 For an account of such machines, see 
Wiseman's and Heister's works. Also Lafaye, 
in Mem. de l'Acad de Chir., t. ii., p. 403 ; 
and Bonnet, Mem. snr les Frac. du Fe"niur, 
etc., in Gaz. Med., 1839. 



permanent extension have been devised. 
The most simple and most common is di- 
rect traction, as provided for in Desault's 
thigh-splint, and in many forms of hypo- 
narthecic apparatus. The use of a weight 
and pulley for this purpose, formerly in 
vogue, has been of late reintroduced at 
University College Hospital and else- 
where. A second mode of extension is 
the conversion of a contiguous bone into 
a level', as the humerus in the treatment 
of fractured clavicle, or the femur in frac- 
tures of the leg. And, inasmuch as short- 
ening cannot occur, except in impacted 
fractures, without producing some degree 
of lateral displacement, so the lateral 
pressure of splints or junks, by the obsta- 
cle which it presents to the one, is often 
sufficient to counteract the other. This 
is the feeblest mode of producing exten- 
sion ; nevertheless, in most fractures of 
the upper extremity, and in many of the 
leg, no other is required. Only care must 
be taken that the lateral pressure be not 
carried to an injurious extent. In all 
cases of very oblique fracture, where the 
fragments readily glide upon one another, 
union will be greatly accelerated by firm 
lateral pressure either by splints, pads, 
cravats, junks, or by Amesbury's appara- 
tus. There are cases, however, in which 
great obliquity and frequent spasms, aided 
perhaps by great muscular power and ir- 
ritability of the patient, or by tenderness 
of the skin, precluding the employment 
of much pressure, or necessitating fre- 
quent change of apparatus, will render all 
these means nugatory. 

In compound fractures the difficulty of 
retaining the fragments has been occa- 
sionally met by ligature or suture of the 
bones. Ligature by brass, silver, or lead 
wire has been very rarely adopted. 1 Su- 
ture is more feasible and more efficacious ; 
but not often necessary, nor altogether 
free from danger. 2 

It is seldom possible to obtain absolute 
immobility of the fragments. Neither is 
it essential, though M. Bonnet in France, 
anc} Amesbury in this country, have in- 
sisted on its necessitjr, and the insuffi- 
ciency of ordinary apparatus (vide infra, 
p. 505). It is usually enough to warn the 
patient to restrain his own movements 
during the first few days. Only in the 
cases of children, of restless, delirious, 
and maniacal patients, are greater pre- 
cautions necessary. In children immova- 
ble apparatus may safely be used at an 
earlier period than in adults ; but, on ac- 
count of the delicacy of their skin, greater 
care is necessary to avoid tight pressure. 



1 Icarte, "Lettre en roponse a M. Pujol," 
in Jour, de Med., 1775, p. 164. 

2 Laloy, " De la Suture des Os," etc., These 
inaug., Paris, 1839. 
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In consequence of their habits, the appa- 
ratus must be protected from urine, etc. 
[This may be clone by means of waxed 
paper, or by varnishing the exposed por- 
tions of the splints with an alcoholic or 
ethereal solution of shellac] In cases of 
delirium it is sometimes absolutely essen- 
tial forcibly to restrain the patient by 
strapping him, as well as the injured 
limb, to the bed. In such cases some 
form of immovable apparatus should be 
applied as early as possible. 

In all cases tbe fracture must be exam- 
ined from time to time — to see that coap- 
tation is not disturbed, necessitating re- 
adjustment. This can usually be done 
without deranging the apparatus. But, 
whenever any kind of circular apparatus 
is employed, it must be removed for the 
purpose after all swelling has subsided, 
and before union has too far advanced, 
viz., after the lapse of from one-half to 
two-thirds of the time requisite for con- 
solidation. 

When the period ordinarily required for 
union has elapsed, a careful examination 
of the limb must be made before it is al- 
lowed to resume its functions. Some- 
times, even when examination by the 
hands gives an impression of firmness, 
yet the incompleteness of union will be 
manifested by the supervention of pain 
during use of the limb, in which case the 
treatment must be resumed. After the 
union of a simple fracture, there is rarely 
much impediment to immediate freedom 
as soon as the apparatus is removed. 
Even in fractures of the lower extremity, 
the liberty enjoyed by the patient during 
the latter part of the treatment gives him 
confidence and earlier use of the limb, be- 
sides diminishing the risk of oedema. [For 
this purpose it is a good plan to gradually 
take away the supporting apparatus, so 
that the limb may be left more and more 
to itself.] But the restoration of the 
functions may be impeded by two causes : 
atrophy of the limb, and stiffness of the 
joints. 

Atrophy is generally the consequence 
of prolonged suppuration : but occasion- 
ally it proceeds from the excessive pres- 
sure of apparatus in the early treatment 
[which should therefore be avoided]. It 
gradually yields to tonics, position, and 
gentle exercise of the atrophied muscles. 

Stiffness of the joints arises from two 
causes : inflammation, when the fracture 
has been in their neighborhood, and long- 
continued immobility. Even when the 
joint is in no degree implicated in the 
fracture, long confinement in one position, 
especially extension, induces partial im- 
mobility of the joint. This effect is due 
mainly to a tonic contraction of the liga- 
ments, and, in a minor degree, of the ten- 
dons. The muscles also become more or 



less retracted, and lose both volume and 
power ; but their influence in fixing the 
joint is much less than that of the liga- 
ments. It also appears, from certain ob- 
servations of M. Tessier, 1 that long-con- 
tinued fixed extension of a joint is capa- 
ble of setting up in it (by the mutual 
pressure of the articular surfaces) a real 
inflammation, with its consequences, viz., 
formation of false membrane, destruction 
of the cartilage, and partial anchylosis. 
There is but one mode of avoiding this 
disastrous result in all cases in which it is 
threatened ; viz., gentle exercise of the 
joint from the earliest possible period, 
that is, from the earliest period at which, 
such exercise will not interfere with the 
union of the fracture. The observance 
of this rule is of especial importance in 
fracture of the upper extremity ; the 
effects of anchylosis being there most dis- 
astrous. [Hence the great importance of 
frequent passive motion from a very early 
period. The fracture can be firmly 
grasped, and the joint moved freely ; but 
if the latter is once allowed to stiffen, 
there is great risk of disturbing the union 
by the force required to free it.] The 
treatment may be assisted by frictions, 
emollients, and douche baths ; but these 
are to be regarded as secondary to con- 
stant exercise. 

At any period, till the new bone has 
acquired perfect solidity, it is liable to 
bend or break from the weight of the 
body, or from blows or falls. This accident 
is not rare. Accidental bending of the 
femur has been seen so late as the 135th 
day, 2 and refracture eight or eighteen 
months, and even two or three, and in 
one case seven years after the first ; 3 but 
in these extreme cases union has been de- 
layed, or, from deformity, has never been 
strong. These secondary fractures unite 
more readily than the first, from the 
spongy nature of the new bone ; and cur- 
vature readily yields to pressure. 

Treatment of compounel fracture. — Al- 
though the rules of treatment laid down 
for simple fracture are equally applicable 
to compound, yet the latter present cer- 
tain special points for consideration, viz., 
the reduction of a protruding fragment •, 
the treatment of splinters and loose pieces 
of bone ; and the mode of dressing the 
wound. 

It is usually the upper fragment which 
protrudes. When the wound in the skin 
has been made by the pressure of the 
fragment itself, it is commonly small, and 
occasionally girts the bone tightly. The 
difficulty of reduction is in proportion to 

i Gaz. medicale, 1841, pp. 609, 625. 

2 Gruillon, These inaug., Paris, 1S20. 

3 (Esterlen, op. cit., obs. 21-30; arid Mal- 
gaigne, op. cit., p. 326. 
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the size of the wound, the length of the 
protruding bone, and the degree of accom- 
panying spasm. If reduction cannot be 
effected by moderate extension and dexter- 
ous manoeuvring, the wound must be 
enlarged. But although this measure is 
attended with far less danger than violent 
efforts of extension, it is yet to be adopted 
as sparingly as possible. The enlarge- 
ment is to be made in that direction in 
which the smallest additional division 
will give the greatest amount of freedom. 
This will usually be in the axis of the 
bone. If, on account of the length or 
sharpness of the protruding piece, even 
this is not sufficient, the end of the bone, 
so far as necessary, must be sawn off. In 
compound, as in simple fractures, exces- 
sive spasm may render it necessary to 
postpone complete reduction, but under 
no circumstances may the bone be allowed 
to remain protruding. 

If the bone is splintered or comminuted, 
some judgment is required in determining 
what pieces to remove and what to leave. 
Splinters are of three kinds. Some, 
though split away from the bone, are still 
connected to it in their whole length by 
the periosteum, to which they are firmly 
adherent. These, in young and healthy 
subjects, are not to be touched ; they be- 
come reunited to the bone ; they rarely 
die. But in the old, and in cases of gun- 
shot wound, it is prudent to remove them. 
Others are completely torn away from the 
bone, and are found lying loose among the 
surrounding tissues. All these are to be 
carefully removed, whether they carry 
with them their periosteum or not. If, 
being at a distance from the fracture, they 
are not easily reached through the wound, 
a counter-opening may be made for the 
purpose. A third set are partly adherent, 
partly not. These may reunite ; more 
commonly they partially die, in propor- 
tion to the injury to their periosteum, 
and keep up for a long period— for months, 
perhaps for years— a succession of ab- 
scesses, retarding, or entirely preventing, 
union, greatly prolonging the danger, and 
involving, it may be, the ultimate loss of 
the limb. They must, therefore, so far 
as is practicable, be removed. But some 
allowance may be made for differences in 
their position. If they are sit the bottom 
of a deep wound, and difficult to reach, it 
is the better and less hazardous course to 
make no attempt at interference. Such 
attempts have resulted in gangrene and 
death. 1 On the other hand, should the 
fracture be in the neighborhood of a joint 

1 See a case related by Bessiere, in which 
an attempt was made to remove a ball and 
splinter from between the radius and ulna ; 
" Des Compile, des Fractures," Th&se inaug., 
1851. 



or of a visceral cavity, on no account may 
they be suffered to remain. They are 
even more injurious there than elsewhere. 
In the treatment of these fractures the 
most perfect clearance of all loose frag- 
ments is the first requisite. The bones of 
the face, however, except the lower jaw, 
are so well supplied with vessels, and their 
repair is so energetic, that much more 
latitude is allowable in dealing with splin- 
ters in their fractures than in others, 
especially as it is more than usually desir- 
able to avoid deformity in that region. 
All sharp projections of the splinters 
which are left, or of the fragments them- 
selves, should be nipped off"; they may 
wound or lacerate the soft parts, or open 
some vessel. For the purpose of removal 
(which should be done by the fingers in 
preference to instruments), it may be 
necessary to enlarge the wound. In all 
cases, all tendinous or membranous struc- 
tures which obstruct the removal, or 
unduly confine or strangulate the soft 
parts during the subsequent inflamma- 
tion, are to be freely divided. 

If there is hemorrhage, it is to be treated- 
on the same principles as in other wounds, 
the employment of pressure being, how- 
ever, somewhat limited by the state of the 
bone. All projecting threads of lacerated 
muscle or tendon should be cut away. 
Then the wound is to be dressed ; and it 
is, perhaps, in cases of this class that the 
antiseptic treatment introduced by Mr. 
Lister has achieved some of its greatest 
triumphs. It must always be remem- 
bered that the primary object is the con- 
version of the fracture, if possible, from 
compound to simple. This is of so great 
importance, that it should invariably be 
attempted. If the attempt is only partly 
successful, some advantage is gained. 
The end may be attained in simple cases 
by the old methods of dressing with some 
unirritating plaster, or lint dipped in 
blood. Some surgeons prefer the use of 
Dr. Richardson's "styptic colloid." But 
there can be little question of the great 
superiority over all these means of Lister's 
treatment, under which, when applied 
with the necessary care and precautions, 
many very severe and dangerous fractures 
have been speedily brought to a condi- 
tion of comparative harmlessness. 

There are but two classes of cases in 
which sutures are admissible ; first, when 
an endeavor is made to save a limb, 
as a finger or hand, which is nearly di- 
vided across ; and, secondly, when the 
skin is peeled off from the underlying 
tissue. In all other cases they must be 
regarded as useless irritants. 

As soon as it is clear that the effort at 
primary union has failed, the first dress- 
ings are to be removed, and the wound to 
be treated according to its condition, as 
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though it were uncomplicated with frac- 
ture. For the fracture only modifies its 
condition by permitting motion, and the 
consequent interference with the natural 
process of union. Nevertheless, this 
interference is so great as to occasion, in 
many instances, the severest form of sup- 
puration. 

AVhatever form of retention he used, 
all circular apparatus is, in the opinion of 
the author, to be rejected. Immovable 
apparatus covering the wound was em- 
ployed by Larrey, and is still, from time 
to time, strongly advocated b} r some sur- 
geons. But whether admissible or not in 
the first stages of the treatment of simple 
fracture, it undoubtedly has great disad- 
vantages in compound cases. The dis- 
charges accumulate beneath it, soaking 
the dressings, diffusing themselves over 
the limbs, and in some instances burrow- 
ing largely among the muscles. Such an 
apparatus would of course be incompati- 
ble with the success of the antiseptic 
treatment recommended above. 

Complications. — A fracture in a healthy 
subject, whether simple or compound, 
unaccompanied by inflammation or fever, 
demands little or no constitutional treat- 
ment. Even the slight antiphlogistic 
regimen usually enforced after an acci- 
dent should be modified, in consideration 
of the great labor of repair which is to 
follow. In fractures of the lower extremi- 
ties aperients must be avoided, on account 
of the movements which they necessitate. 

Complications are either local or gene- 
ral. The former includes affections of 
the skin — pruritus, vesications, excoria- 
tions, wounds, and erysipelas ; of the 
vessels — ecchymosis and hemorrhage ; of 
the areolar tissue — inflammation, suppu- 
ration, and gangrene ; of the bone — in- 
flammation, caries, and necrosis ; of the 
muscular and nervous tissues — spasms, 
convulsions, paralysis, and neuralgia ; 
and, lastly, of neighboring organs, the 
joints or viscera. 

These complications may be produced 
simultaneously with the fracture, or may 
arise at a later period. Of course, for 
many the treatment is not influenced by 
the coexistence of the fracture. Pi'uritus 
is almost always the result of improper 
dressings. If the skin is much distended, 
especially when the fracture is superficial, 
as in the leg, there commonly arise, in a 
few hours, several vesications filled with 
a light-colored viscid fluid. If let alone 
they either burst or shrink from absorp- 
tion of their contents. Much relief to 
the sensation of tension is afforded by 
pricking them, without removing the cu- 
ticle. They must not be confounded with 
the vesications of erysipelas, which are 



numerous and clustered, small, tense, and 
surrounded by the peculiar blush of that 
disease ; nor with those which precede 
mortification, whose contents are dark 
and tawny. 

Fracture of the bones inclosing a 
visceral cavity is not necessarily accom- 
panied by any injury to the viscera them- 
selves. When it is, the latter is to be 
treated as the primary injury, influenced 
by the fracture in two ways : by the 
movements of the fragments, or by -the 
pressure or irritation of displaced "bone, 
or of a splinter. 

The same considerations apply to frac- 
ture extending into a joint. As this ac- 
cident must, in most instances, lead to 
anchylosis, the joint should be placed, 
from an early period, in the best perma- 
nent position. 

When a fracture is accompanied by 
dislocation, the attempt to reduce the lat- 
ter must be made at the outset. The 
possibility of its reduction depends partly 
upon the kind of joint affected, and the 
nature of the dislocation, but principally 
upon the situation of the fracture. Dis- 
location of a ginglymoid joint may gen- 
erally be reduced, especially if its liga- 
ments are weakened by laceration. But 
if it be an orbicular joint, deeply buried 
among powerful muscles, and the fracture 
be below it and in its immediate neigh- 
borhood, reduction is not possible. Nei- 
ther will it be possible after union of the 
fracture ; at least, there is no instance of 
it on record. Nevertheless it will, of 
course, be right to attempt it ; with which 
view the muscles and ligaments of the 
joint should be, as much as possible, re- 
laxed by habitual movements from an 
early period of the treatment. Boyer 
also recommends for this purpose the use 
of emollients. 

[Fortunately, these accidents are ex- 
tremely rare ; the reason being that when 
the bone is broken, there is not purchase 
enough upon the lesser fragment to dis- 
place the articular head, and if it is first 
dislocated, the force is not apt to be such 
as to cause fracture. Hence it is only un- 
der very exceptional circumstances that 
violence is so applied as to cause both luxa- 
tion and fracture.] 

The general complications axe such as 
are common to all injuries, viz., inflamma- 
tory fever, hectic, delirium tremens, pu- 
rulent infection, phlebitis, tetanus, and 
retention of urine. 

In a certain proportion of cases, one or 
more of the above complications will ne- 
cessitate either primary or secondary am- 
putation. There are but two conditions 
which demand immediate amputation : 
profuse hemorrhage, and extensive injury 
to the soft parts", threatening excessive 
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inflammation or mortification. But the 
cases presenting one or other of these 
conditions are various : 

1. AVhen a limb is shot off by a cannon- 
ball or a portion of a shell. 

2. When the division of the soft parts 
is nearly complete ; except in the case of 
a clean cut across the phalanges, metacar- 
pus, or metatarsus. Even the forearm 
may occasionally be saved under similar 
circumstances. 

3. When there is much actual loss of 
soft parts, as when one side of a limb is 
torn away or the skin is extensively 
peeled off. 

4. AVhen, in addition to great commi- 
nution of the bone, there is so much 
bruising and laceration, with deep sepa- 
ration, of the soft parts, especially of ten- 
dons, that gangrene appears inevitable. 
These cases, however, except as the re- 
sult of gunshot wounds, are very rare. 
In healthy subjects, the tissues, unless 
absolutely destroyed, will for the most 
part recover. In a few cases, especially 
noticed by Velpeau ' and Malgaigne, 2 the 
parts in the neighborhood of the fracture 
are within a few hours attacked by spon- 
taneous emphysema, without any commu- 
nication with the lungs. It appears to be 
simply an early symptom of gangrene 
from the sudden death of the part, and 
demands immediate amputation. 

5. When a fracture, effected by some 
large body, as a wagon wheel, is accom- 
panied by laceration of the muscles and 
destruction of important nerves, but not 
of arteries. 

6. AVhen the principal artery and nerve 
of the limb are both divided. 

7. Some cases of hemorrhage. A 
wounded artery alone is not sufficient to 
justify the operation. But if it be accom- 
panied by much laceration of the other 
tissues, the issue will depend very much 
on the position of the artery. If it be the 
brachial, the limb may generally be saved ; 
if the femoral, it must be sacrificed. A 
wound of the posterior tibial, where it is 
deeply covered by muscles, or of the in- 
terossei in the arm, may resist all other 
treatment. Amputation will occasionally 
be rendered necessary by general hemor- 
rhage from a number of small branches, 
especially when it is persistently induced 
by warmth. There are, indeed, cases on 
record where it has been required in 
simple fracture of the tibia, in conse- 
quence of continued oozing from the di- 
vided medullary artery. There is a pecu- 
liar form of injury mentioned by military 
surgeons, ascribed by some to the wind of 
a cannon-ball, but by Larrey, with more 
probability, to a spent ball, in which, 

1 Medecine Operatoire^ 2d ed., t. ii., p. 321. 

2 Traite des Fractures, etc., 1847, p. 351. 



without any division of the skin, the bone, 
muscles, and tendons are crushed, and the 
artery lacerated. Before amputation, the 
skin should be divided and the parts ex- 
amined, as it may be that the muscles are 
the only soft parts injured, in which case 
the limb may be saved. 

8. Several forms of compound fracture 
of large joints, viz., when either bone of 
the joint is shattered, or both are broken ; 
when there is much destruction or lacera- 
tion of the ligaments ; when, in addition 
to comminution of the bone, there is 
much contusion of the soft parts, especi- 
ally if complicated with division of an 
artery ; when the articular surfaces both 
of the bones and ligaments have suffered 
much damage, accompanied by effusion 
into the joint ; when there is displace- 
ment of the fragments within the joint, 
and they present rough edges, as in the 
case of separation of the condyles of the 
femur, transversely from the shaft or per- 
pendicularly from each other, in conse- 
quence of the passage of a ball ; when 
the foreign body which has caused the 
fracture remains in the joint, or projects 
into it from its bed in the bone, and can- 
not easily be removed, or when, in its pas- 
sage through the joint, it has inflicted 
great injury on the articular surfaces ; 
and, lastly, in the case of an extensive 
incised wound into a large ginglymoid 
joint, with internal effusion of blood. It 
is to be understood that all these forms of 
injury are most fatal when affecting the 
knee : in dealing with other joints much 
greater latitude may be allowed. More- 
over, whenever the injury is confined to 
the joint, with little or no damage to the 
neighboring soft parts, excision may be 
substituted for amputation. 

But although it is true that under most 
of the above conditions salvation of the 
injured limb is well nigh hopeless, and the 
attempt would jeopardize the life of the 
patient, yet it must be admitted that the 
discrimination of the cases in which that 
attempt may reasonably be made is fre- 
quently a matter of difficulty, and has 
created much discussion. For, besides 
the extent, kind, and position of the in- 
jury, the age, constitution, and habits of 
the patient materially influence the result. 
Many limbs may be preserved in the 
young and healthy which must otherwise 
have been sacrificed. Moreover, with 
them greater risks may be incurred, as 
they are better able to encounter the 
dangers of secondary amputation, if it 
become necessary. The introduction of 
Lister's treatment, too, will justify the 
attempt to save many a limb that must 
formerly have been condemned. 

If, in addition to the fracture, there 
are serious injuries to other organs, im- 
mediate amputation is cither useless or 
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injurious. In such a case the only chance 
of recovery is afforded by secondary am- 
putation after the early dangers are past. 

Secondary amputations may, of course, 
be required for profuse suppuration with 
hectic, for gangrene, or for uncontrollable 
hemorrhage. These, being common to 
other forms of injury, demand no special 
notice. 

At a still later period, after all danger 
has ceased, the operation may be desired 
by the patient, if, in consequence of non- 
union, incurable deformity, or tedious dis- 
ease of the bone, the limb has become an 
encumbrance to him. Similar symptoms 
may occasionally be treated by excision. 1 

Process of union. — Notwithstanding the 
labor which has been bestowed upon the 
study of the healing process in bone, the 
greatest misconception of its nature has, 
till within the last few years, prevailed, 
and many of its details remain yet to be 
determined. This is clue to many causes : 
the nature of the tissue ; the scarcity of 
opportunities for examination of the va- 
rious stages of the process in man ; its 
essential difference in animals, on which 
alone experiments could be made ; and, 
lastly, actual differences in different frac- 
tures, according to their varying condi- 
tions. 

The injury is seldom limited to the 
bone, but is accompanied by more or less 
bruising and laceration of the neighbor- 
ing soft tissues and surrounding extrava- 
sation of blood. This extravasation va- 
ries greatly in quantity, and is unequal 
in its distribution. If no considerable 
vessel is torn, it is in proportion to the 
displacement and sharpness of the frag- 
ments, and the extent of injury to the 
periosteum. It is most abundant in the 
subcutaneous cellular tissue. Here, too, 
its absorption is least rapid ; Paget hav- 
ing found it, in one case, nearly un- 
changed after a period of five weeks. In 
the periosteum and medullary membrane 
there is usually little or none. The peri- 
osteum is rarely much damaged in simple 
fracture. It is not often stripped off, but 
is generally simply torn across, and 
slightly frayed at the edges, but retaining 
firm union to the bone up to the level of 
the fracture. In partial fractures it is 
frequently uninjured. It may even re- 
main entire in complete fractures, espe- 
ciall} 7 in children, in which case it subse- 
quently thickens, contributing to the fa- 
cility and security of the repair. 

During the first two or three days 
there is a slight inflammatory exudation 
amongst the soft tissues. Only in the 

1 Excision of the knee has been performed 
for mal-union of the patella. Med.-Chir. 
Trans., vol. xli., p. 195. 



severer cases does this amount to distinct 
swelling, perceptible for many clays, and 
accompanied by general fever. It is suc- 
ceeded, according to Paget, by a period of 
rest, of incubation, lasting for a week or 
ten days, or even more, during which ab- 
sorption of the blood and effused fibrin 
proceeds ; but the proper reparative pro- 
cess is suspended. Meanwhile the deep- 
seated muscles, in all cases more or less 
lacerated, are found adhering together 
and to the neighboring soft tissues and 
periosteum, their torn ends rounded off 
and lost in the fibrinous effusion. About 
the sixth day their repair has commenced, 
and is completed by cellular tissue some 
time before the union of the bone is ef- 
fected. About.the end of the first month 
they have lost all adhesion to the perios- 
teum. 

The proper reparative process of the 
bone is precisely analogous to that of soft 
tissues. It is divisible into two parts, as 
distinct in their objects as in the time 
which they occupy, the former being com- 
pleted, or nearly so, before the second be- 
gins ; viz., the actual process of union, 
and the subsequent shaping of the frag- 
ments and of the uniting substance. 

In a few cases, immediate union occurs 
without the intervention of any new ma- 
terial. According to Paget, this is very 
rare : but Hamilton considers it to be a 
frequent, if indeed it be not the normal 
mode of union in spongy bones, and the 
spongy extremities of long bones, especi- 
ally after impacted fractures, as seen in 
the neck of the humerus and femur. 

In the great majority of cases, how- 
ever, a proper reparative material is pro- 
vided, precisely similar in its early growth 
to that employed for the repair of soft 
tissues by adhesion. This material is of 
course supplied mainly by the vessels of 
the bone itself and of the periosteum ; in 
a minor degree by those of the medullary 
membrane ; and secondarily, through the 
intervention of the above, by the vessels 
of the surrounding tissues. The period 
of its first effusion in man cannot, as yet, 
be accurately stated ; probably it is be- 
tween the tenth and twentieth days in 
fractures of the large, but earlier in those 
of the small, bones. If the injury to the 
neighboring tissues be but slight, and the 
fragments have been, from the first, kept 
at rest and in strict apposition, this ma- 
terial is found chiefly, or it may be solely, 
between them. When it extends beyond 
them, it occupies, indifferently, the tissue 
of the periosteum, the space external to 
it, or between it and the bone ; variations 
in this respect depending probably on the 
degree and nature of the injury to the 
periosteum itself. In Fig. 84, represent- 
ing the section of a femur fractured above 
the condyles six weeks before, the con- 
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necting tissue, distinguished by a well 
marked transverse striation (&), is shown 
lying between the fragments, and also be- 
tween them and the periosteum, which in 
this, as in many instances, is much thick- 
ened (a a). In a recent specimen the re- 
parative material may also be traced 

Fiff. 84. 







Fracture of the femnr, to show the conditions of 
union six weeks after the accident. From the Mu- 
seum of the Royal College of Surgeons, No. 415. 

slightly into the medullary tissue, but not 
between it and the bone. The extent of 
its external diffusion may vary on differ- 
ent aspects of the bone. In fractures of 
superficial bones, as of the tibia, it not 
unfrequently happens that the deep sur- 
face is rough with deposits, from which 
the superficial is perfectly free. 

The transitional forms through which 
this material passes in its development 
into bone are not in all cases the same; 
In a few, ossification is preceded by the 
production of perfect fibrous tissue. This 
is the case in the union of fracture of the 
cranium, and, perhaps, of other flat bones ; 
in some slowly-uniting fractures of long 
bones ; and in the closing of the exposed 
end of the medullary canal, when the 
fragments overlap. More frequently, 
however, the deposit of earthy matter 
proceeds simultaneously with the devel- 
opment of the fibrous matrix, so that the 
rudimental nucleated blastema appears 
to be at once developed into bone. This 
is stated to be the normal form of ossifica- 
tion in the repair of quickly-uniting frac- 
tures. Lastly, in some cases, especially 
m young subjects, the development is 
through fibro-cartilage. In animals, gen- 
uiue cartilage is commonly, perhaps 
always, produced. Hence it has been 
conjectured that it may be found, occa- 
VOL. I.— 32 



sionally at least, in children. But al- 
though the general appearance of the new 
tissue has been adduced in support of this 
conjecture, it has not as yet been proved 
that it is ever more in the human subject 
than fibro-cartilage. 

"Whichever of the above modes be fol- 
lowed, ossification may commence either 
at the surface of the old bone, or in seve- 
ral separate centres. The corpuscles, at 
first round, rapidly shoot out and acquire 
their peculiar characters. Then the Ha- 
versian canals arc formed, and subse- 
quently canals for bloodvessels. For some 
time the new bone is porous and spongy, 
like foetal bone ; its change into compact 
bone is very gradual. 

When the fragments do not actually 
correspond, the uniting medium occupies 
externally the angle between them, and 
extends partly into and across the me- 
dullary canal. "When the}- completely 
overlap, and even when there is an inter- 
val between them, provided it be not too 
great, the same rule prevails. The re- 
parative material simply lies between 
them, bridging over the interval, and fill- 
ing up all angles and irregularities. It 
does not occupy any part of the medullary 
canal ; it does not even cover the exposed 
ends of the bone. This simple gluing 
together, as it were, of the adjoining sur- 
faces, without any redundant matter, is 
well shown in Fig. 85 (p. 408), of a tibia 
sixteen weeks after fracture. (Mus. Coll. 
Surg., No. 438.) 

When, in addition to overlapping, the 
fragments are more or less widely sepa- 
rated, bridges of new bon*- 1 , greatly vary- 
ing in extent and connections according to 
the requirements of different cases, form 
the bonds of union. In the femur here 
represented (Fig. 86, p. 498, from Mus. 
Coll. Surg., No. 458), where there is great 
divergence of the fragments, such abridge 
unites the end of the lower fragment to 
the side of the upper. The quantity of 
rough deposit on the shaft of this bone is 
a measure of the disturbance to which it 
was subjected during union. In the hu- 
merus depicted in Fig. 87 (Mus. Coll. 
Surg., No. 2938), a strong bridge of union 
has been formed by the attachment of the 
two extremities of a large separated 
splinter to the respective fragments. 

Under certain circumstances this pro- 
cess undergoes a modification so marked, 
that its essential identity with the process 
of union in other tissues was long over- 
looked. Of universal occurrence in ani- 
mals, and therefore observed in all cx- 
periments, this modification was fir. t 
fully described by Dupuytren, on whose 
authority mainly it was accepted, till 
within a few years, as the sole and normal 
mode of union of simple fractures. It 
consists in the production at an early 
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period, of a ring or "ferule" of bone 
around the fragments, called by Dupuy- 
tren "provisional callus," and consti- 
tuting a kind of natural splint, beneath 
which the permanent union by interme- 

Fkr. 85. 



diate or "definite" eallus takes place 
much later. The whole process was con- 
veniently, though artificially, divided by 
Dupuytreu into five periods. 
In the first, comprising in animals eight 



Fig. 86. 



Fig. 87. 





Fig. 85. — United fracture of tibia. From the Museum of the Royal College of Surgeons. To show the frag- 
ments merely glued together by reparative material thrown out between them. 

Fig. 86. — Union of displaced fracture by a bridge of bone. From a preparation in the Must-um of the Royal 
College of Surgeons. 

Fig. 87. — Union of fracture by the attachment to each fragment of a bridge formed by a separated splinter. 
From a preparation in the Museum of the Koyal College of Surgeous. 



or ten days, the peculiarity of the pro- 
cess is already seen in the more copious 
exudation of the reparative material, 
both externally to the fragments, between 
them and the periosteum, and internally, 
but to a less extent, between the medul- 
lary membrane and the bone. The great 
abundance of the effusion, its position 
round the fragments, and the lifting of 
the periosteum, are all displayed in the 
annexed figure (88) (p. 499), of a fractured 
tibia in a rabbit. (Mus. Coll. Surg., 420.) 
So early as the fourth day this exudation 
contains cartilage cells, which rapidly 
multiply, so that by the eighth or tenth 
day it exhibits the structure of soft carti- 
lage. 

In the second period, from the tenth to 
the twenty-fifth day, while the muscles 



are separating from the periosteum, the 
soft external or provisional callus gradu- 
ally acquires firmness, with the perfect 
structure of -cartilage or fibro-cartilage. 
It is frequently contracted immediately 
opposite the fracture, and adheres closely 
to the surfaces of bone beneath. The 
same change takes place in the internal 
callus, or "plug," which gradually fills 
up and obliterates the medullary canal, 
being blended with the substance between 
the fragments. 

In the next stage, both the external 
and internal "eallus ossify, ossification 
commencing in the parts farthest from 
the fracture. The period occupied by 
this change is variable. According to 
Lebert, bone-corpuscles are visible in the 
callus, especially near to the old bone, so 
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early as the tenth day, and ossification is 
complete by the thirty-third. Dupuy- 
tren, however, assigns it to the period be- 
tween the twenty-fifth and forty-eighth, 




Fracture of the tibia of a rabbit, to show the first 
stage of a union by provisional callus. From a prep- 
aration in the Museum of the Royal College of Sur- 



or even the sixtieth day. The new bone 
at first consists of spongy tissue, but in the 
fourth period, from the fiftieth clay to the 
fifth or sixth month, it is stated to become 
compact. In by far the majority of cases, 
however, this change does not take place: 



the callus remains spongy, or becomes 
compact only on its surface. How great 
an extent of callus may thus be converted 
is seen in Fig. 89, representing the ossified 




Ossification of provisional callus. Museum of the 
Eoyal College of Surgeons. 

radius and ulna of a small bird, where, 
on the ulna at least, the callus is consid- 
erably larger than the original bone. 
(From Mus. Coll. Surg., No. 42G.) 

Lastly, about the fifth or sixth month, 
the intermediate tissue ossifies, forming 
the permanent bond of union, or perma- 
nent callus. In a very few cases, how- 
ever, there appears to be an arrest of de- 



Fig. 90. 




Union by provisional callus in the human subject. The provisional callus has ossified ; the fractured ends 
being still united by fibrous tissue only. From St. George's Hospital Museum. 



velopment previously to this last change ; 
so that there is never any direct union of 
the fragments, which remain in the condi- 
tion of the human rib (three months af- 
ter fracture) represented in Fig. 90 (from 
St. George's Hosp. Mus., I., 72), where the 
line of fracture is still occupied by fibrous 
tissue only, surrounded by a large, ossified 
callus. Malgaigne incorrectly represents 
this as a usual and normal occurrence, 
imagining that the permanent callus is 



met with only when the external has been 
absorbed by pressure. 

The only bones which normally and 
constantly unite by this process in man 
are the ribs. Occasionally it is seen in 
the clavicle and humerus ; rarely in the 
tibia, fibula, and other bones. In chil- 
dren, however, it is more frequent ; accord- 
ing to Hamilton, almost constant. Al- 
though Dupuytren entertained the idea 
that the provisional callus was intended 
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as a temporary support during the early 
stages of union, there appears no just 
ground for regarding it in any other light 
than as the. natural result of the irrita- 
tion generated by the perpetual move- 
ments of fragments invested by much 
areolar tissue. 1 For in certain fractures, 
as those of the olecranon, acromion, cora- 
coid, and cranium, it is rarely met with, 
only when there has been excessive irri- 
tation ; and never in the fractures of parts 
surrounded by synovial membrane, al- 
though in them it would be of especial 
service for the supposed purpose. More- 
over, its great extent in some instances, 
and its somewhat capricious distribution 
in such a case as that represented in Fig. 
80, show that it is the result simply of ir- 
ritation. The tardy ossification of the 
permanent intermediate tissue may arise 
from the mechanical obstruction of the 
external ring of bone. 

A condition in many respects analogous 
to that just described is met with in the 
repair of certain fractures in the neigh- 
borhood of joints, especially of the hip- 
joint, when accompanied by much deform- 
ity, in which strengthening buttresses of 
bone are thrown out, on the concave side, 
manifestly as the result of irritation. 

In inflamed simple and compound frac- 
tures a third mode of union is met with, 
viz., union by granulations. 

In compound fractures there is usually 
greater injury to the soft parts than in 
simple. Either they are crushed and 
their vital powers annihilated at once, or 
great inflammation is followed by exten- 
sive suppuration and sloughing. The 
periosteum is generally torn away from 
the bone, and the medullary membrane 
is either crushed and lacerated or in- 
volved in the subsequent inflammation. 
The inflammatory effusion among the deep 
muscles generates a capsule among the 
fragments, arising from the healthy bone 
beyond the torn periosteum. In the ma- 
jority of cases, the ends of the bone, thus 
lying in a closed abscess and bathed in 
pus, die, the necrosis being limited by the 
extent to which the periosteum and me- 
dullary membrane are torn away. After 
the separation of the sequestrum, granu- 
lations spring up from the exposed sur- 
faces and ossify. If the necrosis does not 
involve the whole thickness of the bone, 
partial and imperfect union may take 
place before the separation. Generally 
the slow exfoliation and the lengthened 
suppuration so weaken the powers of the 
part and of the constitution that ossifica- 
tion is tedious and may be altogether ar- 

r Paget suggests a second reason for its 
constancy in animals — a greater general ten- 
dency in them to the production of bone. 
Lectures on Surg. Path., vol. i., p. 240. 



rested. Even when there is no necrosis 
the progress is in all other respects the 
same. After the completion of union the 
adaptation of the fragments is generally 
less perfect than after simple fracture ; 
morbid deposits of bone from inflammation 
are more frequent and more irregular, and 
there is greater adhesion of the tissues 
one to another. This is especially ob- 
servable after compound fractures of super- 
ficial bones, as the tibia, to which the skin 
is often long adherent. 

[In 1865, M. Ranvier, from his experi- 
ments, showed that the callus in simple 
fractures, whether in man or in animals, 
passed through a cartilaginous stage ; 
while in compound fractures it became at 
once developed into bone from granula- 
tions springing from the medullary sub- 
stance of the fractured bone. 

He further demonstrated that suppura- 
tive inflammation had no effect upon the 
process of ossification in the cartilagi- 
nous callus, when the latter was once 
formed. 

M. Ranvier's experiments established 
a fact not previously recognized, and 
called for researches to explain why the 
bony cicatrix formed by a different pro- 
cess in different cases. This question 
MM. Rigal and Vignal set themselves to 
answer. 

Repeating M. Ranvier's experiment?, 
they obtained the same results. Tluy 
also remarked : — 

1. That, even in simple fractures, the 
central pin of callus always became bony 
directly from the medulla, the latter re- 
suming its embryonic condition. 

2. That on scraping a part of the bone, 
whether down to the medullary canal or 
less deeply, the cicatrix was always di- 
rectly bony, even when there was union 
by first intention ; a fact already recog- 
nized b3 r M. Ranvier. 

3. That in a compound fracture, even 
when the fragments of the bone were 
left exposed to the air for a somewhat 
long time, if suppurative inflammation 
was avoided— if, that is to say, union took 
place by first intention — the callus passed 
through a cartilaginous period. 

4. That in a compound fracture with 
suppuration, the callus was at first car- 
tilaginous at points not the seats of sup- 
puration, while in simple fractures, the 
fragments of which, however, were from 
any cause bathed in pus, the callus was 
from the first bony. 

These various facts led MM. R. and Y. 
to the opinion that the periosteum, or 
more exactly the subperiosteal areolar 
layer, was destroyed by the very process 
of suppuration ; they concluded that it 
was to this layer only that the formation 
of cartilage should be ascribed, and that 
from the medulla of the Haversian canals, 
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as well as from that of the central cavity, 
bone was directly formed. 1 ] 

The changes which occur in the latter 
part of the process of repair, viz., the 
shaping or modelling of the bone after its 
union is complete, so as to restore it as 
nearly as possible to its original condition, 
are these : 1. All rude and unnecessary 
projections are removed by absorption. 
The sharp points left by the overlapping 
of ill-united fractures, whether deep or 
superficial, are first softened by the dis- 
appearance of their earthy matter, and 
subsequently removed and rounded off. 
It has been questioned whether, after the 
l-epair by provisional callus, this callus, 
once ossified, is absorbed. The absorp- 
tion is certainly not complete. In most 
ribs that have been broken there remains 
more or less enlargement at the seat of 
fracture. M. Lambron refers all absorp- 
tion to the continual pressure and friction 
of the muscles. 2 2. When the frajmieuts 



overlap, the exposed ends of the medul- 
lary canal are closed by a layer of com- 
pact tissue (Fig. 85). 3. The new bone, 
at first uniform in structure, has to ac- 
quire the firmness and strength of com- 
pact bone externally, and internally to be 
hollowed for a new medullary canal. 
Whatever the relative position of the 
fragments, the medullary canal usually 
becomes continuous in the two. Even 
where they overlap, their compact walls 
are absorbed, and the cancellous tissue 
and canal of the one become eventually 
continuous with those of the other. In 
the clavicle here represented (Fig. 91, 
from St. George's Hosp. Mus., I,, 87, and 
I., 88) the restoration of the cancellous 
tissue is almost perfect, notwithstanding 
the irritation to which the part must have 
been subjected during union, as evidenced 
by the large irregular deposit of new bone 
externally (Fig. 92). It sometimes hap- 
pens, however, that the plug which is 



Fig. 91. 




Section of fracture of the clavicle, united with much external deposit of hone — showing the restoration of 
the cancellous tissue of the bone. From St. George's Hospital Museum. 

Fig. 92. 




External view of the same preparation. 



formed in the process of union by pro- 
visional callus remains as a permanent 
septum. For a long time after union the 
new bone is more vascular than the old, 
and contains more animal matter. 3 Gene- 
rally, in the course of a year or more, 

1 ("Acad, des Sciences, Gaz. Med. de Paris, 
June 12, 1880.] 

2 These Inang., Paris, 1842. 

3 Von Bibra, in Chem. Unters. iiber die 
Knochen, etc., 1844, p. 305; and Howship, 
Med.-Chir. Trans., vol. ix., p. 143. 



all the tissues concerned are restored to 
their normal state, however much their 
relative positions may be altered. 

If the coaptation of the fragments is 
good and union healthy, the old bone it- 
self undergoes no change. Curling, in- 
deed, has endeavored to show that, in 
fractures of long bones, the fragment 
which is cut off from the nutrient artery 
becomes more or less atrophied ;' but his 
theory has received no support from other 

1 Med.-Chir. Trans., vol. xx., p. 336. 
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observers. But if there is great overlap- 
ping with tedious union, both fragments 
suffer more or less atrophy ; they are 
shrunken and conical, and their cells en- 
larged. The same condition may result 
from other causes of local debility or 
tedious union. 

The time requisite for the various stages 
or for the completion of union can never 
be predicated with certainty. No deduc- 
tions from experiments on animals can be 
applied to man. Only approximate dates 
can be given. Ossification, in the ordi- 
nary mode, in simple fractures, is rarely 
completed before the ninth or tenth Aveek, 
even under favorable conditions. This 
period is subject to variation from many 
causes ; the age of the patient, the size 
and situation of the broken bone, the ' 
nature of the fracture, and the relative 
position of the fragments. 

In infants fractures unite with marvel- 
lous rapidity. Ten or twelve days are 
often sufficient for the forearm or hume- 
rus. On the other hand, in old age the 
period is greatly protracted, in proportion 
to the want of vigor of the individual. 
Cceteris paribus, the larger a bone, the 
longer a period it requires for its union. 
It may be on this account alone that the 
bones of the lower extremity appear to 
unite more slowly than those of the upper. 
But, however this be, the position of the 
former, throwing upon them much more 
violence and weight, prolongs the period 
necessary for the treatment of their frac- 
tures, which ordinarily require the reten- 
tion of apparatus from eight to twelve 
weeks, while three or four suffice for those 
of the upper extremity. 

The relative position of the surfaces of 
the fragments has the most marked influ- 
ence over the rapidity of union. If they 
overlap, it is proportionately retarded. 
If, in addition to overlapping, they are 
more or less separated ; or if they are 
very oblique and smooth, so that they 
readily glide one over the other ; or if 
they touch only by their periosteal sides, 
nearly double the ordinary time will be 
required for their union, partly, no doubt, 
in consequence of the difficulty of main- 
taining them at rest. Cases "of double 
fracture, in which it is difficult or impos- 
sible to prevent riding, are always tedious. 

Compound fractures demand, on an 
average, three times the period required 
for simple. The most tedious are gun- 
shot wounds, on account of the extensive 
comminution of the bone, and the dam- 
age to the soft parts. Next to them are 
clean-cut fractures, in which nearly all 
the tissues are divided. 

When there has been actual loss of 
bone, in consequence either of the re- 
moval of splinters or comminuted por- 
tions, or of sawing off the end of one of 



the fragments, the extent of restoration 
varies in different cases. In most in- 
stances it is little or none, and the limb is 
permanently shortened to the extent of 
the loss. Many remarkable cases, how- 
ever, are recorded of the regeneration of 
large pieces of bone, generally in the 
tibia. Delamotte mentions one in which 
no less than six inches of the bone were 
restored. 1 In another related by Gooch, 2 
five inches ; and in others, two, three, 
four or five 3 inches have been replaced. 
The more favorable cases of this kind 
occur in young subjects, and the restora- 
tion is effected by the ossification of effused 
lymph. The more it is by granulation 
the less perfect is it. From the recent 
experiments of M. Oilier, 4 confirmed, as 
they have been, by others, it appears that 
the restoration is exactly in proportion to 
the integrity of the periosteum, the pre- 
servation of which membrane is there- 
fore of the first importance in all cases of 
resection. 

Perforations of bone by balls, or other 
foreign bodies, generally become filled, 
more or less, with new bone. When the 
perforation is large, bony offshoots from 
the edges partially, but never completely, 
close it. 

A fracture extending into a joint is 
never followed by reunion of the articular 
cartilage. There is always on the second 
or third day, or even earlier, more or less 
synovial inflammation. Tn simple frac- 
ture this may subside without further 
mischief; the bone unites, leaving an in- 
terval betAveen the borders of the carti- 
lage, which may or may not be filled with 
fibrous tissue. In more severe cases a 
false membrane may form on the syno- 
vial surfaces ; or inflammation extends 
to the cartilage, which is more or less 
eroded, and a cure is effected by fibrous, 
or, rarely, by bony, anchylosis. In com- 
pound fractures some degree of destruc- 
tion and subsequent anchylosis is inevita- 
ble, in proportion to the size of the joint 
and the nature of the fracture. Barely, 
indeed, does a fractured joint entirely re- 
cover its functions. 

Separations of epiphyses unite by the 
same process as fractures. But if the 
union is vicious, and the separated epiph- 
ysis is the head of the humerus or femur, 
this accident is invariably followed by 
atrophy of the limb, from imperfect 

1 Traite Comp. de Chirurgie, obs. 80. 

2 Cases and Practical Remarks in Surgery, 
1758, p. 97. 

3 Recorded by Phillips, Van Swieten, and 
Dunn. See Obs. on Compound Fractures, in 
Med.-Chir. Trans., vol. xii. 

4 Recherches Exp., etc., in Brown-SS- 
quard's Journ. de la Phys., Jan. and April, 
1859. 
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growth of the injured bone ; the conse- 
quence, apparently, of the partial de- 
struction of the fibrous layer connecting 
the epiphysis to the shaft (v. also p. 482). 

Ununited fractures. — The process of 
union may be delayed or completely ar- 
rested at any period of its progress. But, 
inasmuch as the time requisite for consol- 
idation is very variable, and there are no 
signs by which to determine the precise 
period of arrest, the distinction between 
retarded union and non-union is more or 
less arbitrary. They both acknowledge 
the same causes, and demand similar 
treatment. 

Certain fractures, from special causes, 
rarely unite by bone. They are, intra- 
capsular fracture of the neck of the 
femur, of the condyles of the humerus, of 
the olecranon, corouoid process, and the 
patella. 

Ununited fractures are, fortunately, 
rare. Amesbury, 1 indeed, states that he 
had in 1828 seen fifty-six cases, and some 
years later ninety ; but his experience is 
quite exceptional. Lonsdale 2 found that 
of 4000 fractures treated at Middlesex 
Hospital, only four or five refused to 
unite ; Norris 3 did not meet with one case 
out of 94(3 fractures : the cases which he 
saw were sent from elsewhere. Liston 
met with only one in his own practice ; 
and other surgeons give similar testimony. 
Hamilton reckons that they do not ex- 
ceed one in 500 cases, and even this esti- 
mate appears high. They are more fre- 
quent in males than in females. The rel- 
ative liability of different bones is ex- 
hibited in a table of 150 recorded eases 
drawn up by ]STorris. Of these, forty-eight 
occurred in the femur, forty-eight in "the 
humerus, thirty-three in the leg, nineteen 
in the forearm, and two in the lower jaw. 
Other bones, however, are not exempt ; 
instances having been met with in the 
clavicle, ribs, acromion, and even the 
spine. 

[In the excellent article on Fractures 
in Agnew's Surgery, vol. i., p. 752 et 
.seg., will be found tables embracing 685 
cases of non-union, with valuable details.] 

The mode of connection of the frag- 
ments is of four kinds : 1. In a few cases, 
they are enclosed in a mass of fibro-earti- 
lage. This may be provisional callus ar- 
rested in its development, or the result of 
subsequent irritation. This variety of 
union is alwa} r s painful under rough hand-' 

1 Obs. on Nature and Treatment of Frac- 
tures, etc., pt. ii., p. 193, Lond.,1828. 

2 Practical Treatise on Fractures, London, 
1838. 

3 "On the Occurrence of Non-union after 
Fractures," Artier. Journ. of Med. Sci., Jan., 
1842, art. 1 : the most complete article for 
reference on the subject. 



ling. 2. In others, also, but few in num- 
ber, and only in anaemic subjects, there is 
absolute want of uniting medium of any 
kind. The ends of the bone are atrophied, 
loose, and very movable. The limb is 
shortened, and quite powerless. 3. Occa- 
sionally a genuine diarthrodial joint is 
established. A typical illustration of such 
a joint in the humerus is shown in Pig. 
93. (Mus. Coll. Surg., No. 402.) The ends 
of the fragments are greatly enlarged, 
each being alternately concave and con- 
vex, and htting accurately to the irregu- 
larities of the other. These ends are cov- 
ered by a smooth fibrous tissue, the whole 
being surrounded by a strong capsular 
ligament, represented in the drawing 
only at the sides. In other cases the 
ends of the bone are covered with carti- 
lage, or worn down by friction to a hard, 
or even ivory-like surface. In the prepa- 
ration in the Museum of the College of 
Surgeons (No. 409), from which Fig. 94 
is taken, and which is described as a frac- 
ture of four or five years' standing, the 
ends of the bone are, as here depicted, 
studded with cartilage, and enclosed in a 
large and loose synovial capsule, in which 
were found a great number of false car- 
tilages. This kind of union is always the 
result of considerable motion. It is never 
seen after a compound fracture, when 
there is always some kind of fibrous con- 
nection. 4. In by far the majority of 
cases, the union is b}' fibrous tissue. This 
tissue adheres firmly to the bone, and is 
very pliable. In some eases it is so short 
as to constitute a kind of synchondrosis 
between the fragments, admitting of 
scarcely any movement. In others it is 
long and flexible. It may be entire, or 
separated into two or more bands. The 
ends of the bone are commonly smooth 
and rounded off; sometimes they are 
shrunken and pointed - , at others more or 
less enlarged by accessory bony growths 
— a circumstance highly favorable to the 
prognosis. The medullary canal is closed. 
It is not always possible to ascertain 
the actual condition of the part ; but the 
points to be observed, as bearing practi- 
cally on the treatment, are, the relative 
positions of the fragments ; their mobil- 
ity ; as far as possible, their condition ; 
the degree and nature of the deformity ; 
and the sensitiveness of the part under 
manipulation. 

The causes of non-union are constitu- 
tional or local. The former include all 
those conditions in which the powers of 
the system are much impaired. They are 
old age, pregnancy, lactation, syphilis, 
phthisis, fevers, general cachexia, and 
scurvy. 

General fevers and internal inflamma- 
tion always arrest the progress of union, 
and may even cause resoftening after its 
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False joint after fracture ; showing the ends 
adapted to each other, and united by a capsular lig- 
ament. From the Museum of the Royal College of 
Surgeons. 

commencement. It is only when accompa- 
nied by unusual debility, as in som^ cases 
mentioned by Bonn, 1 that old age is able 
to retard it. The same is true of preg- 
nancy, lactation, and syphilis, the influ- 
ence of which has been doubted by some 
authors. 2 Schmucker saw union delayed, 
in unhealthy or scrofulous subjects, for 
eight or nine months, and in one case for 
more tban a year. 3 Insufficient food, or 
the want of 'an habitual stimulus, will 
prevent union. 4 Brodie refers to the ex- 
amples of two corpulent patients, one 
nialej the other female, in whom an inten- 
tional persistence in low diet for some 
mouths previous to the fracture had this 
result. 5 In consequence of bad and in- 
sufficient food, almost all the gun-shot 
wounds which Larrey witnessed in Syria 
were followed by non-union. 6 It has been 
traced to the enervation consequent on 
habitual discharges, 7 to geueral dropsy, 8 

1 Art. "Fracture," in Diet, de Med., Ifc36, 
t. xiii.,-p. 402. 

2 For examples of non-union from these 
causes, see Norris's paper, supra cit. 

3 Vermischte chir. Schriften, B. i., p. 26. 

4 "Cases of Ununited Fracture," by C. 
Page, Med. -Chir. Trans., 1848, p, 135- 

6 Med. Gaz., vol. xiii., p. 53, vol. xiv., p 
616. 

6 Mem. de Chir. mil., 1812, t. ii., p. 131. 

7 Marrigues, Diss, snr la Form, du Cal, 
Paris, 1783 ; and Thierry, L'Expcrience, 1841. 

8 A. Cooper, sup. cit., p. 570. 




False joint after fracture; showing a large and 
loose synovial capsule containing numerous false 
cartilages. From the Museum of the Royal College 
of Surgeons. 

to copious bleeding, followed by low diet. 1 
Heath, of Newcastle, has noticed that 
the diet of most of his patients has been 
deficient in vegetable aliments. 2 But the 
most marked effects of impaired nutrition 
are witnessed in scurvy ; the power of 
which not merely to prevent union, but to 
dissolve it months, or even years, after its 
completion, has been pointed out by Lord 
Anson, 3 Sir S. Hammick. and Desault. 4 

In certain obscure cases, in the absence 
of apparent cause, non-union has been 
ascribed to some unknown peculiarity of 
constitution. Two such cases are re- 
corded by S. Cooper, 5 and five by Sanson. 5 
A clue may, perhaps, be given to at least 
some of them by an observation made by 
Penel. 7 He found the urine of his patient 
alkaline, and loaded with earthy phos- 
phates. In a few cases of tardy union the 
author has found these phosphates in ex- 
cess, but not always with alkaline urine. 
This condition appears to be due to long 
confinement. 



1 Ilewson, Jour, du Progres, t. ix., p. 161. 

2 Lancet, 1855, vol. i., p. 6*11. 

3 Voyage round the World, 15th. ed., p. 
142. 

4 Journ. de Chir., t. ii., p. 318. 

5 Diet, of Prac. Surg., 7th ed., 1838, p 551. 

6 Diet, de Med. et de Chir. prat., t. iii., art. 
"Articulation Anormale." 

7 Lond. Med. and Phys. Jour., vol. xiv., 
1805, p. 29. 
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The local causes are much more nume- 
rous. They are either indirect, as inflam- 
mation of the soft parts, paralysis, ob- 
structions to the circulation, and local 
aneemia from bad treatment; or direct, 
viz., diseases of the bone, the presence of 
a foreign body, separation of the frag- 
ments, and motion. 

Local inflammation, or abscess, or an 
ulcer, usually retards union. Wardrop 1 
mentions the case of a sailor with com- 
pound fracture of the leg, in whom, on 
three separate occasions, the uniting me- 
dium was re-softened in consequence of 
attacks of erysipelas. A few instances of 
non-union from recent paralysis have 
been met with. 2 The result, however, is 
not constant, at least in paralysis of long 
standing ; for a fractured tibia has been 
known to unite readily in a man who had 
been palsied for twenty years. 3 

Obstruction to the circulation by pres- 
sure upon, 4 or ligature of, the main artery 
above a fracture .occasions considerable 
delay of union. This was shown by 
Brodie in numerous experiments on ani- 
mals. 5 The same is the result of early, 
tight, or prolonged bandaging. In France, 
where the treatment by immovable appa- 
ratus has been employed much more ex- 
tensively than in England, it has been 
found that fractures so treated unite in 
general but slowly, occasionally not at 
all ; 6 and Troja and Duhamel proved ex- 
perimentally the prejudicial influence of 
strong pressure over the seat of fracture. 
Prolonged bandaging, or the excessive 
employment of emollients and refrigerant 
lotions in the early treatment, produces 
an anemic condition of the limb, to which 
Cloquet 7 has given the name of local 
scurvy. The skin is pale, and deprived 
of its natural secretion ; the cuticle sepa- 
rates ; the whole limb is shrunken or 
cedematous. Sometimes points of ecchy- 
mosis appear, which extend more or less 
over the limb. In compound fractures 
the granulations become soft and livid, 
readily bleeding, and secreting a thin, 
ichorous pus. Of course, consolidation of 
the fracture is arrested. 

Separation of fragments is manifcstl3 r 
the cause of non-union in fracture of the 
patella, and probably in all those special 
fractures which rarely unite by bone. It 

1 Med.-Chir. Trans., vol. v., p. 378. 

2 Travers's Further Inquiry, etc., p. 436; 
and B. Phillips, in Lond. Med. Gaz., May, 
1840. 

3 Busk, Lond. Med. Gaz., 1840, p. 97. 

4 Davies, in Lancet, Feb. 5, 1859. 
6 Med. Gaz., vol. xiv., sup. cit. 

6 Reponse a M. Rognetta, etc., Gaz. med., 
1831, p. 630. 

7 Art. "Fracture," in Diet, de Med. sup. 
cit. 



is, perhaps, the real obstacle to union in 
those few cases in which a fragment of 
muscle or tendon, 1 or a large effusion of 
blood, has been found interposed between 
the fragments ; as, were the interval 
small, pressure could scarcely fail to cause 
absorption of the intervening soft tissue. 
In one singular instance, mentioned by 
Berard, a fractured clavicle united by two 
bridges of bone, inclosing the ossified sub- 
clavius. 

The most constant cause of non-union 
is undoubtedly motion. jSTorris was able 
to trace this cause for twenty-two out of 
forty-four cases, and suspected it in others. 
Amesbury goes much farther. He main- 
tains that it is the cause in almost all 
cases, and that it is due generally to the 
inadequacy of the ordinary apparatus. 
That this is an exaggeration is shown by 
the facility with which most fractures 
unite under ordinary, or even bad treat- 
ment ; by the rarity of non-union in the 
ribs and clavicles, or after double or com- 
pound fractures ; and by the occasional 
roabsorption of the callus from fevers. 
To prevent union, the motion must be 
considerable and long continued. To the 
influence of certain powerful muscles, as 
the deltoid and psoas, is due the fre- 
quency of non-union in the humerus and 
femur. 

Numerous measures have been devised 
for the cure of pseudarthroses. But, as 
the distinction between the delay and ar- 
rest of the process of union is in all cases 
doubtful, it is only after the failure of the 
milder methods that recourse to opera- 
tion is justifiable. For practical purposes, 
indeed, the failure of all means short of 
operation may be regarded as the only 
absolute proof of such arrest. 

The indications for treatment are four. 
1. To remove all local impediments, as 
foreign bodies, dead bone, and disease of 
the bone or soft parts. 2. To improve 
the general health. 3. To insure the 
primary conditions of union, immobility 
and contact of the fragments. 4. To ex- 
cite, by artificial means, the suspended 
reparative action between and around the 
fragments. 

The various constitutional cachexias 
must of course be met by their own spe- 
cial remedies. Change of air and scene, 
and improved living, are often all-suffi- 
cient treatment. In cases of debility, 
with excessive secretion of phosphates, as 
in Penel's case, mineral acids and tonics 
are required. Mercury, given to saliva- 
tion, as first recommended by Fleury, 
even in cases where there is no suspicion 
of syphilis, has been much vaunted by 

1 S. Cooper, in Diet, of Pract. Surg., 1838, 
p. 551 ; and Stanley, in Lancet for 1854, 
vol. i. 
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some, and has occasionally been of ser- 
vice where other means have failed. 1 It 
has, however, repeatedly been found use- 
less, and can be tried with safety only on 
plethoric patients. 

The local means which have been 
adopted to answer the remaining indica- 
tions are : 1. Best and pressure. 2. Ex- 
ternal stimulants. 3. Friction. 4. Setons. 
5. Acupuncture. 6. Galvanism. 7. Sub- 
cutaneous incision. 8. Perforation of the 
bone. 9. Eesection, with or without lig- 
ature of the fragments. 10. Eesection, 
with preservation of the periosteum. 11. 
Easping the ends of the bone. 12. Cau- 
terization. 13. Stimulant injections. 14. 
Dieffenbach's operation. 

Amesbury, following out his own doc- 
trine, maintains that, except in the rare 
cases of preternatural joint, or when 
union is prevented by the presence of a 
foreign body or diseased bone, rest and 
pressure are almost invariably sufficient 
for the cure. By this method he has 
succeeded with fractures of from ten 
weeks' to sixteen months' standing, even 
after setons and other measures had 
failed. Although others have not found 
this treatment so universally successful, 
it must of course, in the great majority of 
cases, take precedence of any other. It 
is specially applicable in those cases where 
non-union depends on motion or malposi- 
tion, or on deficient local action from gen- 
eral anaemia, without atrophy of the frag- 
ments, and in all cases attended with 
thickening and tenderness at the seat of 
fracture. 

If the limb be healthy, Amesbury's or 
some other form of immovable apparatus 
is the most efficacious. But if it be cede- 
matous, or inflamed, or atrophied, mova- 
ble splints are better. There are cases, 
especially in children, in which it is 
scarcely possible to obtain perfect immo- 
bility except by including in the appara- 
tus the adjoining part of the trunk. 
Lateral pressure may be made by ban- 
dages and compresses ; longitudinal by 
crutched splints in the upper extremity, 
by straps and collars in the lower. 2 

In most cases it is not enough to keep 
the fragments in close contact. A cer- 
tain amount of stimulus is requisite. For 
this purpose, Amesbury directs that the 
pressure be sufficiently great to produce 
pain in the course of a few days. The 
duration of treatment in his case varied 
from three to ten weeks. In others, 
where rest alone has been relied on, four 

1 Hammick, op. cit. ; and B. Cooper, in 
Guy's Hosp. Reports, 1837, p. 399. 

2 See Amesbury's Treatise for detailed de- 
scription of his apparatus, as applied to dif- 
ferent limbs. 



or five months have sometimes been found 
necessary. 1 

The efficacy of all local measures ap- 
pears to depend, not so much on the irri- 
tation of the bone itself, as on the action 
which they arouse in the soft parts sur- 
rounding and connecting the fragments. 
It has happened, in cases of tardy union, 
that an accidental bruise 2 or attack of 
erysipelas 3 has hastened the process. It 
is on this principle that external applica- 
tions are recommended. Stimulant lo- 
tions, 4 blisters, 5 iodine, 6 galvanism, issues, 
and cautery, have all been used with oc- 
casional success. If the limb is atrophied, 
and in the condition of local scurvy, ex- 
posure to air and light, friction, stimu- 
lant embrocations, and galvanism are of 
the greatest service. Under other cir- 
cumstances, the advantages of any of 
these external applications are confined to 
cases of simple tardy union in superficial 
bones. In these they are of undoubted 
benefit, but only when used at an early 
period, within eight or ten weeks after 
the fracture. The most tested, and proba- 
bly the most efficacious, are blisters. 
Walker employed a succession of small 
ones ; Velpeau, with equal success, or 
nearly so, a few large ones. Malgaigne 
suggests the substitution of sinapisms as 
being more rapid, but does not appear to 
have put his suggestion to the proof. 
Birch 7 found galvanism of service in two 
cases. Mott 8 tried it without benefit. 
Twice, too, a caustic-potash issue was em- 
ployed with success by Hartshorne. 9 

Friction of the fragments is somewhat 
more stimulating than mere pressure. 
There are two modes of effecting it. The 
usual method is manual ; rubbing the 
fragments against one another for some 
minutes, till a degree of uneasiness or 
even pain is produced. It may be re- 
peated, if necessary, daily, till the part 
becomes tender and painful. It is in- 
tended to break down the connecting 

1 Bonnet, Gaz. me"d., Sept., 1839. 

2 Wardrop, Med.-Chir. Trans., vol. v., sup. 
cit. 

3 Seerig, De Pseudartbrosi de fractura pro- 
ficiscente, 1838. 

4 Cloquet, in art. sup. cit., and Jobert. 
See Fleury's Memoir, " Quelques considera- 
tions sur les causes qui peuvent retarder," 
etc., Archives de Medecine, aout 1837. 

5 Walker, Lond. Med. and Phys. Journ., 
xxxii.. p. 470; Brodie, sup. cit.; and Vel- 
peau, Med. operatoire. 

6 Buchanan, Essay on a new Mode of Treat- 
ment for Diseased Joints and the Non-union 
of Fractures, London, 1828; also Crosse and 
Blackwell, see Norris. 

i In Steevens's translation of Boyer's work. 
8 Med. and Surg. Reg., part ii., p. 375. 
s Philad. Med. Recorder, April, 1826. 
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bands, and even roughen the surfaces of 
bone. The other method, applicable only 
to the lower extremity, recommended 
first by White, 1 and afterwards adopted 
by Hunter, Champion, and many others, 2 
is to envelop the limb in a firm apparatus, 
and direct the patient to walk on it. In 
White's case, a large abscess formed in 
the thigh ; this, however, did not prevent 
a favorable result, and is the only instance 
in which positive harm has resulted from 
the treatment. In another case the appa- 
ratus could not be borne. 3 Friction should 
always be tried, as supplementary to rest 
and pressure, before stronger measures 
are adopted. Its greatest triumphs are 
in eases of general anaemia, when from 
the first, there has been little or no ac- 
tion, and the fragments are loose and 
movable, as in a scrofulous lad under the 
care of Sir S. Hammick. It is of course 
contra-indicated by the presence of in- 
flammation. 

Dr. Physick 4 was the first to attempt 
the cure of non-union by passing a seton 
between the fragments ; though the first 
idea of it has been ascribed to Wiuslow. 
Since that time setons have been exten- 
sively employed, with a considerable share 
of success. Of the 150 cases tabulated 
by Norris, they were tried at some period 
of the treatment in seventy-two, in only 
twenty-eight of which they failed. Al- 
though Dr. Physick, according to his 
nephew's report, 5 generally succeeded by 
this plan in the upper extremity, and 
failed in the lower, subsequent experi- 
ence has shown that it is specially adapted 
to fractures of the leg and forearm, and 
smaller bones. In these, failure is rare, 
Morris's table pointing to only one out of 
twenty-two cases ; whereas in the hume- 
rus and femur, the unsuccessful cases 
slightly preponderate. The duration of 
the treatment has varied greatly. Phys- 
ick allowed the seton to remain four or 
five months, or even more ; in fact, till 
union was either completed or hopeless. 
Earle left it for seven weeks ; 6 Wardrop 
recommends two or three, weeks ; and 
Liston eight or ten days. 7 No arbitrary 
time can be fixed ; but the object being 
to excite local action, and not to exhaust 
the powers by prolonged suppuration, 
which, indeed, is more likely (as in com- 
pound fractures) to retard than to pro- 
mote union, besides increasing the risk of 
erysipelas, the seton should be removed 



1 Cases in Surgery, 1770, p. 75. 

2 Velpeau, Med. oper., 2d ed., t. ii., p. 583. 
8 Sue, in Desault's Clinique, t. ii., p. 312. 
4 New York Med. Repository, vol. i., 1804. 
6 Brodie, loc. cit. 

6 Med.-Chir. Trans., vol. xii., 1823, p. 190. 
* Practical Surgery, 4th ed., 1846, p. 99. 



as soon as there is considerable solidifica- 
tion in the neighborhood. If there is no 
suppuration, so much the better. Adams 
mentions a case in which the seton was 
left in only four days, and was yet suc- 
cessful. 1 Its prolonged use does, indeed, 
appear to have impeded union in some 
instances, especially in the large bones. 2 
Liston records a case where it was left in 
the humerus for thirteen months ; 3 a use- 
less arm was the result. 

It appears from the statistics to be a 
matter of perfect indifference whether the 
bone is reached by previous incision or 
not. It is simply a question of conveni- 
ence. Weinhold recommended a wedge- 
shaped seton, as being, in his opinion, 
both safer and more efficacious. 4 Its effect 
may also be increased by smearing it with 
red precipitate or other irritant, 5 or by 
combining its use with that of friction, or 
even with some more serious operation. 

The treatment by seton is not alto- 
gether free from risk. Twice it has been 
fatal. Many cases have been endangered 
by attacks of erysipelas or profuse suppu- 
ration. In Wardrop's case 6 there was 
severe hemorrhage from a wounded artery. 
In another, under Stansfield, 7 the seton 
gave rise to intense pain. Its use is pre- 
cluded by great separation or excessive 
mal-position of the fragments, by the ab- 
sence of uniting medium between them, 
by irregular deposits of bone, by the prox- 
imity of a joint, or by the antiquity of 
the fracture. In most other cases, espe- 
cially in the leg or forearm, it is admis- 
sible. 

In two cases in the humerus, and one 
in the forearm, in which he was unable 
to introduce a seton between the frag- 
ments, Oppenheim 8 passed two, one on 
either side, so as to create irritation in 
their immediate neighborhood. He re- 
commends the operation as more effec- 
tual than the ordinary mode, and Mal- 
gaigne considers it more rational. It is, 
at any rate, equally successful. 

Analogous to setons are ligatures, 
passed round the tissue connecting the 
fragments, and gradually tightened till 
they completely cut through it, thus stimu- 
lating successively different portions. 

1 Med. Times and Gaz., 1851, vol. ii., p. 
391. 

2 Malgaigne, p. 311, sup. cit. 

3 Supra cit., p. 100. 

4 Hufeland's Journal, May, 1826. 

5 Weinhold, ut supra; and Liston, in Lan- 
cet, April 30, 1836. 

6 Supra cit. 

7 Mentioned by Brodie. 

8 Ueber die Behandlungsweisen der Pseu- 
darthrosen, etc., in Hanib. Zeitsclirift, vol. 
v., pt. 1, 
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Somme 1 used a silver wire for the pur- ! 
pose, aud Seerig 2 a waxed thread. 

In one case, in the lower fourth of the 
femur, Malgaigne 3 endeavored to pass 
acupuncture needles between the frag- 
ments ; but they were so close that, al- 
though he thrust in thirty-six directions, 
he was not able to introduce even one 
needle. Wiesel 4 was more successful in 
the forearm. He operated first on the 
ulna, and afterwards on the radius. The 
needles completely traversed the false 
joint, and were left in for six days, till 
they caused pain and swelling. The cure 
was complete in six weeks. 

By means of needles a current of gal- 
vanism has been passed through the con- 
necting ligament by Brennan 5 and Lente 6 
of jSTew York. Both these authors con- 
sidered it of service. It was tried by 
Square 7 without effect. 

C. Bell s proposed to wound and irritate 
the ends of the bone by the subcutaneous 
introduction of a pointed instrument ; but 
he had no opportunity of carrying out 
his idea. More recently, M. Blandin, 9 
having divided the connecting tissue with 
a tendon-knife, scraped the fragments 
with its sharp edge ; but erysipelas and 
abscess were the sole results. A great 
improvement in this operation was 
effected by Miller, 10 who confines himself 
to the laceration and irritation of the con- 
necting tissue, by passing through it, in 
various directions, a double-edged bis- 
toury or tendon-knife. Brainard" em- 
ploys for this purpose an awl-shaped 
perforator ; and in cases of overlapping 
he perforates the fragments themselves in 
two or three places, making, however, 
only one small wound in the skin. The 
treatment has met with great success, and 
is applicable to most cases, but especially 
where the connecting ftissue is long and 
loose. Miller suggests that it might be 
advantageously combined with galvanism. 

Resection, scraping, and cauterization 
aim at more than the preceding opera- 
tions. Their object, besides irritation, is 
to remove the effete and indolent tissue 
covering the ends of the fragments, and 
to place them in the condition, of a recent 
compound fracture. 

1 Med.-Chir. Trans., vol. xvi., part 1, 1830, 
p. 36. 

2 Arch. Ge"n. de Med., Jan., 1839, p. 105. 

3 Traite" des Frac, 1847, p. 307. 

4 Journ. de Chirurgie, 1844, p. 85. 

5 Monthly Journ. Med. Sci., Feb., 1848. 

6 New York Journ. Med., Nov., 1850. 
i Med. Times, 1851, vol. ii., p. 300. 

8 Oper. Surg., 2d ed., 1814, vol. ii., p. 3 ? 6. 

9 Gaz. des Hopitaus, 1844, pp. 557, 569. 

10 Miller's Principles of Surgery, 2d ed., 
1850. 

1 Trans. Amer. Med. Assoc, vol. vii., 1854; 
and in Hamilton on Fractures, 1860 [1SS0]. 



Resection of the fragments was first put 
in practice by White. 1 He operated with 
success on the humerus and tibia. In the 
latter case', in consequence of the difficulty 
and danger of reaching the lower frag- 
ment, he excised the end of the upper one 
alone, irritating the other by scraping the 
periosteum, and destroying the soft tissue 
which prevented their approximation by 
butter of antimony. This difficulty is one 
of frequent occurrence in the performance 
of this operation ; and Dupuytren, 2 on 
the strength of two successful cases, sug- 
gested that all the efficacy of the opera- 
tion may be obtained by the resection of 
one fragment, and rasping the other. 
For main' years resection was regarded 
with much favor. Of Norris's 150 cases, 
it was performed, on one or both frag- 
ments in no less than sixty-four ; in 
thirty -seven successfully. In the leg it 
never failed ; rarely in the forearm. But 
with the humerus and femur the results 
were far otherwise. Of twenty-seven 
operations on the humerus, eleven only 
were followed by union, two were fatal. 
Of seventeen on the femur, ten were suc- 
cessful, but four fatal. On these bones, 
indeed, the operation is encompassed 
with difficulties and dangers. In one case 
it lasted two hours ; 3 in another, 4 after an 
hour's duration, it was immediately fol- 
lowed by fatal convulsions. Rowlands 5 
was so struck with the difficulties he had 
to encounter in the thigh, that he admits 
he should hesitate to recommend it. In 
fact, for the larger bones its dangers are 
so conspicuous, that it is now universally 
abandoned. But in others, especially the 
superficial bones, it is still occasionally 
adopted. Where there is a true diarthro- 
dial joint, especially if the ends of the 
fragments are enlarged, or rough with de- 
posit, it is the best, perhaps the only ad- 
missible, operation. Next to these, it is 
most applicable to cases of long standing, 
or in which the fragments are loose and 
Avidely separated, or greatly overlapping. 
It is absolutely precluded by the neigh- 
borhood of a joint. 

In some instances there has been great 
difficulty in keeping the fragments in con- 
tact or at rest after the operation. Three 
methods have been, devised for the pur- 
pose. 1. M. Roux 6 locked the point of 
one fragment into the medullary canal of 

1 Cases in Surgery, with Remarks, Loud., 
1770. 

2 "Resection de la Machoire inf.," Lee. 
Orales, t. iv., p. 658. 

3 Kirkbride, Amer. Journ. Med. Sci., xvii., 
p. 46. 

4 Vallet, These inaug., Strasb., 1817; and 
in Velpeau's Med. operat., t. ii. 

6 Med.-Chir. Trans., vol. ii... 1813. 
6 Mentioned by Berard in art. "Fracture," 
sup. cit. 
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the other ; the operation failed in conse- 
quence of a fall. 2. The fragments have 
been cut obliquely, so as to present a 
larger surface for mutual contact and sup- 
port, and to admit of lateral pressure. 
This mode of section produces less short- 
ening than the transverse. 1 3. The third 
method is suture, either by waxed thread, 
used unsuccessfully by Flaubert ; or, bet- 
ter, by silver-wire, which was first em- 
ployed by Horeau, 2 afterwards, with 
success, by Rogers, Mott, Laugier and 
others, on the humerus, femur, and ra- 
dius. 3 This practice, though denounced 
by IsTorris, who states that he has known 
an instance in which it was fatal, appears 
to increase the efficacy, but not the dan- 
ger, of resection. In an operation on the 
lower jaw, in which this mode of reten- 
tion is essential, Dupuytren passed the 
connecting wire round the teeth. 4 

Jordan ascribes the failure of resection 
to the removal of the periosteum. He, 
therefore, by means of some blunt instru- 
ment, as the handle of a scalpel, dissects 
this membrane from the portions of bone 
which he is about to remove, and leaves 
the two empty pouches passed one within 
the other, and, in some cases, connected 
by suture, to form new bone. The sug- 
gestion is undoubtedly theoretically sound. 
Its practical value remains, however, to 
be proved. In two of the three cases 
which Jordan records, it failed of success ; 
and he admits its failure in the hands of 
M. Sedillot. 5 

In an ununited fracture of the humerus, 
Hunter effected a cure by opening the 
synovial cavity, and irritating its interior 
with a spatula. 6 This is the only case of 
the kind on record ; but scraping the 
fragments, originally suggested by White, 
has been occasionally adopted independ- 
ently of resection. The results are not 
encouraging. Failure has been more fre- 
quent than success, and twice the opera- 
tion has been fatal. 7 Brodie plugged the 
wound with lint, and failed ; but his pro- 
ceeding has been successfully imitated by 
Davis. 8 



1 Laugier, Mem. read to Acad, des Sciences, 
April, 1855. 

2 Journ. do Med. Clin, et Phar., vol. x., p. 
195. 

3 Laloy, "De la Suture des Os," etc., These 
inang., Paris, 1839. 

4 "Resection de la Machoire inf.," in Lee. 
Or. t. iv., p. 658. 

6 Traitement des Psendarthroses par l'au- 
toplastio pfiriostique, Jos. Jordan, Paris, 
1860. 

6 Referred to by Brodie on the authority of 
Home. See also Hunter's Works, Palmer's 
ed., 1835, vol. i., p. 504. 

7 In one of these a seton was used also. 
See Malgaigne's Traite, sup. oit., p. 317. 

s Lancet for Feb. 5, 1859. 



Cauterization is a less dangerous opera- 
tion, though not often employed. Differ- 
ent caustics have been used ; caustic pot- 
ash, which is the best, by Cline, 1 Earle, 2 
and others ; nitric acid by Ollenroth ; 3 
chloride of antimony by White and Weil- 
iuger ; 4 nitrate of silver by Kirkbride. 5 
In one of Earle : s cases and in White's, 
there was a slight exfoliation of bone ; 
but this is not usual. Cauterization is 
most applicable to old cases, when the 
fragments are covered with fibro-carti- 
lage, or with a genuine false joint. 

A mild species of actual cautery was 
used by Mayor 6 on the femur. He passed 
several times between the fragments a 
steel probe heated in boiling water. It 
produced profuse suppuration and union. 
The actual cautery was once used by 
Fetit. 

In a case of non-union of the humerus, 
in which there was a fistulous opening, 
Hulse 7 found the daily injection of a 
stimulating liquid of service, both to 
hasten the separation of the dead bone 
and to stimulate the growth of new. 

In 1845 Dieffenbach introduced an ope- 
ration which bids fair, in most cases, to 
supersede the severer measures just no- 
ticed. Taking advantage of the fact 
pointed out by Duhamel and Flourens, 
that inert foreign bodies lodged in bone 
become surrounded by abundant osseous 
deposit, he drills three or four holes, pene- 
trating as far as the medullary canal, 
near the end of each fragment, into 
which he forcibly drives ivory pegs. The 
pegs, projecting from the bone, are left 
from ten to twelve days or more ; that is, 
till their presence has given rise to con- 
siderable swelling. Union is completed 
in from ten to twelve weeks. Dieffenbach 
himself appears to have met with great 
success from this operation, even on the 
humerus and femur. 8 In England it has 
been performed successfull3 r on the femur, 
tibia, humerus, and ulna. 9 It has. how- 
ever, met with reverses. The first time 
it was tried, by Square 10 of Plymouth, on 
the femur, it utterly failed. The case, 

1 Soutli's Trausl. of Clielius's Surgery, vol. 
i., p. 591. 

2 Med.-Chir. Trans., vol. xii., p. 190. 

3 Bernstein, Ueber Verrenkungen, etc., p. 
280. 

4 Rust's Magazin, vol. xxxiv., p. 330. 

6 Amer. Journ. of Med. Sei., Feb., 1835. 

6 Nouveau Systeme de Deligation, etc., Ge- 
neva, 1S32. 

7 Amer. Journ. of Med. Sci., Feb., 1834. 

8 Dr. Bushnan's report in Med. Times and 
Gazette, vol. xv., 1847, p. 298. 

9 See Lancet, 1851, vol. ii., p. 344; 1852, 
vol. ii., pp. 152, 154; 1855, vol. ii., p. 279; 
also British Med. Journ., 1S59, p. 885. 

10 Med. Times and Gazette, 1851, vol, ii., p. 
300. 
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however, was a most unfavorable one, 
and eventually the limb had to be ampu- 
tated. Bowman 1 also failed in the leg, in 
a case equally unfavorable from excessive 
deformity. The operation has been fol- 
lowed, in different eases, by fever, ery- 
sipelas, hemorrhage, and profuse suppu- 
ration, but does not appear to have been 
fatal, offering, in this respect, a favorable 
contrast to resection, due probably to the 
circumstance that it does not expose the 
end of the medullary canal. In one case 2 
the operation on the femur was followed 
by union, leaving, however, a sinus, and 
succeeded, some weeks later, by erythe- 
ma, profuse suppuration, and hectic, ne- 
cessitating amputation. 

In an operation on the femur, Stanley 
connected the fragments by a silver wire, 
in addition to inserting the pegs. 3 The 
result is not given. 

The above operations are practically 
divisible into two classes : those which 
are followed by suppuration, and those 
which are not. The latter must, of course, 
in all cases in which they are likely to be 
sufficient, take precedence. The circum- 
stances by which the selection must be 
guided are the situation and condition of 
the false joint, and the length of time 
that has elapsed since the fracture. Spe- 
cial indications have been noticed under 
the individual operations. Apart from 
them, where rest and friction, aided, if 
possible, by external stimulants, have 
been found insufficient for the cure, Mil- 
ler's or Brainard's operation deserves the 
first trial ; next to that, some form of se- 
ton ; and, as a last measure, Dieffenbach's 
operation. In the humerus and femur it 
will generally be advisable to omit the 
seton, and pass at once to Dieffenbach's 
plan. If the fragments are covered by a 
very dense tissue, it may be removed, as 
an accessory measure, either by the knife 
or by caustic. 

It is to be observed that no severe ope- 
ration will be justifiable unless the incon- 
venience resulting from non-union is con- 
siderable. In some cases, as in the ribs, 
it is of no practical consequence. In 
others the new joint supersedes an old 
one. This has happened after a fracture 
two inches above the elbow, 4 and frequent- 
ly in the neck of the femur. In others, 
the slight inconvenience is easily and 
abundantly remedied by an artificial sup- 
port. Larrey, indeed, recommends this 
course to be adopted whenever the simple 
means of cure fail. 5 In a few cases, 
where a lost portion of the tibia has not 



i Lancet, 1852, vol. ii., p. 153. 

2 Edin. Monthly Journ., March, 1854. 

3 Stanley, Lancet, 1854, vol. i. 

* Med. Times andGaz. 1851, vol. ii., p. 221. 
6 Clin. Chirurg., vol. iii., p. 461. 



been restored, as in three witnessed by 
Sir A. Cooper, its place has to a great ex- 
tent been supplied by a large increase of 
the fibula.. 

There are a few cases in which, in con- 
sequence either of hectic, or of the great 
encumbrance of a useless limb, on which 
all operations have failed, amputation is 
the only resource. 

Diseased and deformed anion. — The new 
bone is of course liable to all the diseases 
of bone. The two most frequent and 
most troublesome are long-continued pain, 
analogous to the neuralgia of cicatrices in 
soft parts ; and excessive exuberance, the 
result of ostitis. 1 

There are three species of deformity re- 
sulting from mal-union : 1. Junction with 
permanent displacement, either angular 
or rotary, or shortening. 2. Union of 
two contiguous bones. 3. Projection of 
one of the fragments. 

For the removal of the first kind of de- 
formity four methods have been devised : 
reduction by means of extension and com- 
pression, refracture, section, and resec- 
tion. 

Extension is made, as in the original 
reduction of fractures, by the hand, or by 
the assistance of lacs and pulleys, or, 
gradually, by means of splints. Com- 
pression, too, may be applied gradually 
or suddenly. Gradual compression is 
made by splints or special apparatus. A 
splint may be placed opposite the concav- 
ity of the angle, and the bone drawn to- 
wards it ; or it may be fixed to one frag- 
ment on the convex side, acting as a lever 
to which the other is to be drawn ; or the 
projecting angle may be pressed between 
two opposing splints. The bandages 
must be repeatedly tightened. Special 
apparatus of curved splints, straps, and 
tourniquet-pads have been used, but are 
rarely, if ever, necessary. 2 

The apparatus, combining pressure and 
extension, must be worn for from twenty- 
one to twenty-eight, or even forty days. 
Sometimes it is "sufficient, after two or 
three weeks, to continue extension alone. 
By this treatment deformity has been 
remedied in numerous fractures : in some 
of twenty-five, twenty-nine, fifty-nine 
days', or even as much as four or five 
months' standing. Dupuytren thinks that 
the union will not yield to extension be- 
yond the sixtieth day ; but pressure may 
be of use much later. 3 

1 "Des Accidents cons6cutifs aux Frac- 
tures," par M. Guyot, in Arch, de Med., 
Feb., 1836. 

2 J"acquemin, These inaug., Paris, 1822. 

3 "De la Formation dn Cal; Moyens de 
rem^dier au cal vicieux on difforme," Leg. 
Orales, t. iv., art. 5, p. 130. 
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Sudden forced compression has been 
sometimes employed ; but, except in those 
cases where it has been used at a compar- 
atively early period, it appears to pro- 
duce a species of partial fracture. Where 
reduction cannot be obtained at the first 
trial, it may be repeated in two or three 
days. 1 

Refracture is effected gradually, during 
extension, pressure being made either by 
the hands or knee, or, in difficult cases, 
by a screw-press. 2 Skey managed it rea- 
dily by leaning the weight of his body on 
the end of the limb, projecting beyond 
the edge of a board or. bed. The frac- 
ture is facilitated by bending the limb 
alternately in different directions, and, 
when there is only one bone, by rotation. 
The old practice of breaking it by a ham- 
mer, or by sudden pressure across a stick," 
is justly discarded. 

The time during which a united bone 
admits of refracture varies greatly, even 
to the extent of many weeks. It depends 
on the age and health of the patient, the 
extent of uniting surface, the position of 
the fragments ; in fact, on all those cir- 
cumstances, which influence the rapidity 
and perfection of the healing process. 
The cases of deformity for which the op- 
eration is required are the very cases in 
which union is ordinarily most protracted; 
and long after it is sufficiently firm to ad- 
mit of free use of the limb, it may be dis- 
solved by force without difficulty. More- 
over, in young subjects, in whom these 
deformities are most frequent, refracture 
is attended with the least difficulty. 
(Esterlen, however, did not attempt it in 
any case beyond the twenty-fourth week; 3 
and Bosch, in spite of the power of his 
screw, recommended six or six and a half 
months as the extreme limit. But Skey 
operated once on the leg, in a boy set. 15, 
thirteen months after the fracture. 4 In 
that case he found it necessary to divide 
the tendo Achillis before he was able to 
make extension, and even then the limb 
remained shortened to the extent of three- 
quarters of an inch. 

Four objections have been raised to 
this operation. 1. The danger of break- 
ing the bone in the wrong place. (Ester- 
len and Skey, however, show that this 
danger is chimerical, the new bone being 
for many months more spongy and more 



1 A.Thierry, " Du Redressement des Os 
fractures," L'Experience, Nov., 1841. 

2 As used by Bosch, of Augsburg, described 
by (Esterlen. 

3 Sur la Rupture du Cal, ou M6thode sure 
derompreles Os mal reduits, par J. F. CEster- 
len, traduit de J'Allemand par J. C. Maurer, 
Paris, 1828. 

4 "Cases of Refracture of Bone," Med- 
Chir. Trans., vol. xlii., p. 23. 



fragile than the old. This dreaded acci- 
dent has never happened ; and, more- 
over, accidental refracture, which has 
taken place in some cases after two or 
three years, is always in the same place 
as the first, and the same has always 
occurred in experiments on animals. 2. 
The fear of inflammation and abscess, in 
consequence of laceration of the perios- 
teum and soft parts. But all such acci- 
dents have been safely overcome in the 
first fracture, when they were necessarily 
more severe. Skey refers to a case in 
which, without effecting his purpose, he 
had recourse to considerable violence ; the 
only evil effects of which were slight 
bruising and stiffness, which passed off in 
two or three clays. 3. The separation of 
the fragments by an interval which 
could not be filled by bone. The cases 
are very few, however, to which this 
objection could apply, and even in them 
considerable amelioration of the defor- 
mity might be effected. 4. The fear 
that, in cases of overlapping, the cica- 
trized ends of the fragments will be inca- 
pable of uniting. This fear, however, 
is unsupported by facts ; the deformity is 
not commonly accompanied by deficiency 
of healing power ; and in many cases the 
new fracture has appeared to unite even 
more readily than the old. 

The operation has not always been free 
from danger. Cases fatal from its vio- 
lence are recorded by Guy de Chauliac 
Morgagni, 1 and Laugier. 2 Of course it is 
justifiable only when it is indispensable 
to the utility of the limb, when it can be 
undertaken without difficulty or danger, 
and the deformity was attributable to 
causes which can be avoided in the treat- 
ment of the second fracture, and only 
after all practicable means of reduction 
by extension and compression have been 
tried without success. With these restric- 
tions, it may be resorted to, in the upper 
extremity, when shortening of the fore- 
arm is accompanied by loss of muscular 
power and inability to rotate ; in the 
lower extremity, for extreme lameness, 
either from shortening or angularity ; 
and, in either limb, for deformity accom- 
panied by severe permanent pain, the 
result of pressure or displacement of 
nerves, and not amenable to other treat- 
ment. 

If the union is too solid to admit of 
rupture, it may be divided by cutting. 
This has been done more than once. It 
is, of course, a serious operation, only 
justifiable in extreme, cases of deformity. 
It was performed successfully on the tibia 

1 De Sed. et Causis Morb., epist. lvi. 

2 "Des Cals difformes et des Operations 
qu'ils reclament," These du Cone, 1841, p. 
b'2. 
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by Key and A. Cooper in 1839. Quite 
recently Lister has recorded a very suc- 
cessful operation of the kind on the leg. 
A fracture of both bones, two inches 
above the ankle, had united with great 
displacement of the foot backwards and 
eversion, rendering the limb absolutely 
useless. Trusting to the antiseptic treat- 
ment to obviate the great risks of pro- 
ducing a compound fracture into the 
ankle joint, he cut down on the bones, 
and having divided them with cutting 
pliers, restored the foot to its proper posi- 
tion, which, however, he was unable to 
do till he had divided the teudo Achillis, 
the muscles of the calf and of the sole of 
the foot being contracted through the 
long-continued displacement. Fresh 
union of the bones followed in about six 
weeks. 1 

[The subcutaneous osteotomy advo- 
cated by Adams of London, may in very 
many cases be advantageously substituted 
for the measures already referred to. It 
is free from the risks attendant either 
upon forcible breaking up of the union 
or upon section. Details as to its per- 
formance will be found elsewhere in this 
work, and the simplicity of it will make 
its adaptation easy to almost any portion 
of the skeleton.] 

Resection of one or both fragments has 
been rarely resorted to. M. Clemot re- 
moved an angular piece of bone from a 
deformed femur in an infant of forty days 
old. 2 

Union of contiguous bones may take 
place in the forearm, the leg, or between 
the ribs. In the leg it is of course unim- 
portant ; and in the ribs, though an im- 



pediment to free respiration, it cannot be 
touched. In the forearm it might be 
remedied by rupture or section ; but it 
does not appear that more than one in- 
stance of such an operation is recorded. 1 

The projecting point of one of the frag- 
ments may be the source of much irrita- 
tion and inconvenience. Generally such 
projections are removed by absorption ; 
but occasionally it is not so. They may 
in that case be removed by the saw or 
nippers. A few operations of the kind 
are mentioned by Velpeau, 2 Dunn, 3 and 
others. 

[Cases are sometimes met with in which 
nerve-trunks are either entangled in the 
callus or pressed upon by a badly-united 
fracture. Such conditions sometimes ad- 
mit of remedy by operation, but are oc- 
casionally very obstinate. The following 
may be cited as an instance : — 4 

The report of the Societe de Chirurgie 
contains a communication by M. Delens 
of a case in which, three or four days after 
the removal of the apparatus from a very 
mobile fracture of the humerus in a man 
set. 37, radial paralysis was noted. Elec- 
trization having given no result, the nerve 
was exposed by incision, and found clearly 
entangled {enclave) in the callus. " How- 
ever, it was only enclosed in three-fourths 
of its circumference, the other fourth 
being covered by a mere fibrous band. In 
order to disengage it, it was necessary to 
lift (/aire sauter) an osseous lamella '5 or 
6 millimetres in thickness. Numerous 
spiculse of bone encrusting the nerve had 
also to be removed." The improvement 
ensuing upon this procedure was only 
temporary.] 



DISLOCATIONS. 

By T. Holmes, Esq. 
Revised by John H. Packard, M.D. 



The term " dislocation" is etymologi- 
cally equivalent merely to "displace- 
ment •," but in surgery the use of the word 
has been restricted to the displacement 
of one articular surface of bone from 
another ; 3 and it would perhaps be more 

1 Brit. Med. Journ., Oct. 31, 1868, p. 462. 

2 Clemot, Mem. sur la Resection du Femur, 
Acad, de Med., 1836. 

3 Occasionally, it is true, the term "dislo- 
cation" is applied to the displacement of soft 
parts. Thus we talk of "dislocation of the 



convenient still further to narrow the 
meaning of the term, so that it should in- 
clude only such of these displacements as 



crystalline lens," "dislocation of the testicle 
into the perineum," "dislocations of tendons 
from their grooves," etc. This use of the 
word,, however, can hardly create ambiguity. 

1 By Gardeil ; quoted in Malgaigne's work, 
sup. cit., p. 342. 

2 Med. oper., 2d ed., t. ii., p. 599. 

3 Med.-Chir. Trans., vol. xii., p. 167. 

« [Gazette M6d. de Paris for May 15, 1880.] 
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are caused by violence. This restriction, 
however, has not yet been made ; hence 
dislocations are divided into three classes 
— congenital, pathological, and trau- 
matic. The first are malformations, 
which, if they are treated at all, must be 
attacked in early life. Their considera- 
tion is therefore deferred to the section 
on the Surgery of Childhood. The 
second are symptomatic of various dis- 
eases of the joints, in which the displace- 
ment of the articular surfaces, though 
of the highest practical importance, is 
pathologically non-essential. They will 
be found discussed in the essay on Dis- 
eases or the Joints. The third only 
form our present subject. 

A traumatic dislocation, then, is a 
forcible separation of the articular sur- 
faces of two or more bones. This is ef- 
fected by the rupture or stretching of 
their ligaments, and may be partial, i. e., 
when parts of the articular surfaces re- 
main in contact with one another, though 
not the parts naturally opposed ; or com- 
plete, when the surfaces are not in contact 
by any part. Another classification of 
dislocations which it is necessary to dwell 
upon is, into simple, in which the dislo- 
cated bone is not exposed to the air ; and 
compound, where there is a wound com- 
municating with the injured joint. 

The various special dislocations, e. g., 
of the hip, shoulder, etc., are described 
further on, with the injuries of the re- 
gions in which they severally occur ; it is, 
therefore, only necessary here to state the 
general principles applicable to the pathol- 
ogy and treatment of Traumatic Dislo- 
cation. 1 Complete dislocations will be 
first spoken of, as affording the most in- 
telligible and perfect examples of the in- 
jury ; and the consideration of compound 
dislocations will be reserved till the 
principles which guide surgeons in the 
treatment of the simple injury have been 
described. 

Causes. — The causes of dislocation, as 
of fracture, are twofold ; external vio- 
lence, and muscular action. The latter, 
however, is in the healthy state of parts, 
very rarely the cause of dislocation, while 
(as above shown, p. 481) fractures from 
this cause are less uncommon. Many in- 
stances, however, have been put on re- 
cord, in which the humerus has been dis- 
located by the action of the muscles only; 
and of this accident the present writer 
saw once an example in the case of a pa- 
tient who was lying in bed on account of 
another injury. In making some sudden 

1 For the sake of simplicity and to avoid 
repetition, the word " traumatic" will be 
dropped in the sequel ; but all that follows 
must be understood as spokeu only of that 
form of dislocation. 
vol,, i.— 33 



movement of his right arm, the precise 
nature of which he could not afterwards 
explain, the humerus slipped out of the 
socket. No difficulty was experienced 
in reducing it. In this patient the bone 
had never been dislocated before ; but in 
cases of old dislocation, especially when 
the original treatment has not been suffi- 
ciently prolonged, the injury is very often 
reproduced by mere muscular action, and 
then the bone is just as easily reduced. 
Many persons in whom the shoulder is so 
affected, have learnt to reduce the dislo- 
cation for themselves, by reaching over a 
gate, taking hold of one of the lower bars, 
and hanging in this position, when the 
mere weight of the body is sufficient to 
restore the parts to their place. There is 
one dislocation which is almost always 
produced by muscular action, that of the 
lower jaw, and the dislocation of the pa- 
tella is very commonly so caused. 

[Spontaneous dislocation is sometimes, 
but rai'ely, met with in cases of asthenic 
disease. I have seen one such instance, 
in which luxation of the humerus occurred 
in the course of typhoid fever.] 

Much has been said by systematic 
writers about the share which the muscles 
take in the production of the common dis- 
locations from external violence, e.g., 
those of the hip and shoulder. There is, 
however, little practical importance in the 
question, though it is interesting physio- 
logically, from its application to animal 
mechanics. It is not probable that the 
muscles have any other influence in pro- 
ducing most dislocations, than that they 
sometimes fix the bone on which they act 
in positions in which the external force 
acts advantageously upon it. But since, 
as M. Malgaigne observes, most disloca- 
tions can be produced in the dead body as 
easily as in the living, it is clear that the 
action of muscles is a very unimportant 
element in such accidents. 

A less doubtful effect of muscular ac- 
tion is the change which is often pro- 
duced in the position of the displaced 
bone during the first few days after the 
accident ; so that a bone which has been 
thrown into a certain position at the time 
of the injury may afterwards be found iu 
another place. Thus the head of the fe- 
mur is often drawn from the dorsum ilii 
into the sciatic notch ; and the reverse of 
this sometimes occurs. Such dislocations 
are sometimes called consecutive. The 
action of the muscles is aided perhaps, in 
some cases, by the weight of the limb. 

Symptoms. — A complete dislocation is, 
in typical cases, attended with such very 
distinct symptoms, that when these are 
fairly detailed upon paper the reader is 
tempted to say that the injury is unmis- 
takable. Yet the great number of old 
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unreduced dislocations which are still 
seen, even in patients who have been from 
the first under medical supervision, proves 
that, notwithstanding the elaborate care 
with which the symptoms of dislocation 
in general, and of each special injury in 
particular, have been described ever since 
the time of Astley Cooper, such mistakes 
cannot always be avoided, even by well- 
informed and careful men ; and it is no 
doubt true that errors in diagnosis on 
this head will sometimes occur to the 
best surgeons, in consequence of extreme 
depth of the parts, of great effusion and 
swelling over them, or of complication 
with other injuries ; but with proper care 
such mistakes ought to be very seldom 
made even at the time of the accident, 
and attention to the subsequent progress 
of the case will always enable the sur- 
geon to correct his error while there is 
yet a fair prospect of easy reduction. 

The general symptoms of dislocation 
are, sudden loss of motion, following an 
injury which (except when the joint has 
been formerly the seat of a similar lesion) 
is usually severe ; loss of the natural 
shape of the parts, from changes in the 
relations of the muscles surrounding the 
joint, and the altered position of the 
bones ; change in the length of the limb, 
which in the great majority of dislocations 
is shortened ; loss of the power of volun- 
tary motion, except to a limited extent 
and in certain directions •, absence of 
crepitus when the limb is manipulated ; 
and great interference with passive mo- 
tion, especially in certain movements ; 
while, on the other hand, other passive 
movements limited or impossible in the 
healthy body may be absolutely unim- 
peded, in consequence of the rupture of 
the ligaments which before restrained 
them. Other symptoms, accompanying 
particular dislocations, and depending on 
interference with the functions of viscera, 
nerves, or vessels pressed upon or lacer- 
ated by the displaced bone, may be pres- 
ent and may assist in diagnosis ; but they 
need not be further alluded to in this 
place. 

Crepitus is sometimes met with in disloca- 
tion, and that from three causes : 1. The ordi- 
nary pseudo-crepitus is a crackling sensation, 
due to the presence of fluid in the joint-cav- 
ity, the sheaths of the tendons, or neighboring 
spaces, easily distinguished from true bony 
crepitus. This is comparatively often met 
■with some time after the accident. 2. True 
bony crepitus may be perceived at any time, 
if the displaced head of the bone rests on a 
fractured process in the neighborhood, as in 
a case reported by the present writer in Med.- 
Chir. Trans., vol. xli., where the head of the 
humerus rested against the stump of a frac- 
tured coracoid process. 3. Finally, there 
are a few cases in which, as it appears, the 



soft parts separating the displaced head from 
the surface of bone on which it rests have 
become absorbed, and these surfaces of bone, 
roughened by inflammation, crepitate harshly 
when rubbed together. This cannot occur 
till some days after the accident, at the ear- 
liest. 

Pathological anatomy. — In a complete 
dislocation, the injury is not confined to 
the bones and ligaments only, but in- 
volves more or less lesion of the surround- 
ing parts. The articular capsule is usu- 
ally widely lacerated, and the special liga- 
ments of the joint torn in various de- 
grees. In partial dislocation it seems 
probable that this feature may be absent, 
the capsular and other ligaments being 
merely put on the stretch ; but it must be 
confessed that our knowledge of these in- 
juries is not as yet very perfect. Mr. 
Wormald has related a case' where a par- 
tial dislocation of the hip, with fracture 
of the acetabulum, appears to have been 
the original accident, and where the lig- 
amentum teres remained untorn ; and 
Mr. Soden's case of (supposed) partial 
dislocation of the humerus upwards from 
displacement of the long head of the 
biceps is well known ; 2 but, from the 
length of time which has passed in most 
of these cases between the injury and 
death, it is impossible to form from them 
an opinion as to the usual condition of 
parts at the time of the accident. Even 
in cases of complete dislocation, however, 
we may admit the possibility of simple 
stretching of the capsular ligament, with- 
out rupture, though perhaps we might 
not be able to refer to any preparation or 
history which proves this beyond doubt. 
There is a preparation (ISTo. 868) in the 
Museum of the College of Surgeons, show- 
ing the dissection, by John Hunter, of a 
shoulder-joint three weeks after reduction 
of a dislocation, in which he believed that 
the capsular ligament had not been torn, 
but merely stretched or bruised. There 
was, however, some ti'ace of injury to the 
membrane still perceptible ; and it must 
be allowed to be possible that it might 
have been lacerated at the time of the 
accident, and afterwards have united, 
[Mr. Eve 3 reports a case, proved by au- 
topsy, of sub-coracoid dislocation of the 
humerus without rupture of the capsule, 
which was however detached from the 
anterior margin • of the glenoid cavity. 
Death in twelve hours from other inju- 
ries.] The case of dislocation of the 
bones of the foot from the astragalus, re- 
ported by Mr. Pollock, 4 shows the extent 

1 Medical Gazette, vol. xix. 

2 Med.-Chir. Trans., vol. xxiv., p. 212. 

s [Med. Times and Gazette, May 23, 1SS0.] 
4 Med.-Chir. Trans., vol. xlii., p. 43. 
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to which ligaments may be stretched 
without absolute rupture. The os calcis 
was so movable on the astragalus that the 
sole of the foot could be turned vertically 
inwards ; yet the interosseous ligament, 
though stretched, was not completely 
ruptured. 

Besides the injury to ligaments, a vari- 
able amount of damage is frequently 
done to the surrounding muscles, which 
are torn away from their attachments, 
lacerated, or stretched, according to the 
nature and extent of the displacement. 
The great nerves in the neighborhood 
(such as the circumflex in the shoulder) 
are often compressed or lacerated, and 
hence severe pain at the time of the acci- 
dent, and paralysis afterwards of the 
parts supplied by those nerves, which is 
sometimes irremediable. The large ves- 
sels almost alwaj^s, in simple dislocation, 
escape without injury; 1 but they are some- 
times compressed by the displaced bone, 
so as to obstruct the circulation through 
the limb. Fracture of some of the pro- 
cesses surrounding the joint is a very 
common complication. In fact, in some 
joints (as the ankle) it is rare to find a 
pure specimen of dislocation. The only 
importance of this fact is, that in such 
cases more care should be taken to pro- 
cure and maintain exact apposition. 

Such are the immediate effects of a dis- 
location. If the bones be restored to 
their natural position, all these injuries 
are generally soon repaired. The ruptured 
capsule readily heals, the injured muscles 
and tendons regain, in a great measure, 
if not entirely, their former condition 
and their former strength, and even the 
nerves, if contused or lacerated, may 
slowly recover themselves. It ma} r , in- 
deed, happen, although it is not common, 
that the joint inflames after reduction, 
even under proper and judicious treat- 
ment ; but this complication need not be 
further dwelt on here, since it must be 
treated on the same principles as any other 
case of articular inflammation after injury. 

If the dislocation, on the contrary, has 
been neglected, or if it has been found 

1 A case was operated upon by Professor 
Goldsmith, of Louisville, in which the femur 
had been dislocated on to the brim of the pel- 
vis, so as to lie under the femoral artery. It 
remained unreduced for two months, when a 
diffused aneurism was found to have been 
formed. The common iliac artery was tied. 
The patient died on the fifth day. The fem- 
oral and external iliac arteries were found 
perforated to the extent of an inch on the 
posterior external aspect ; and the head of 
the femur lay in the cavity of the aneurism. 
(American Journal of the Medical Sciences, 
July, 1860, p. 30.) In dislocations of the 
shoulder also the axillary vessels are occa- 
sionally injured. 



necessary to abandon its treatment, fur- 
ther changes necessarily follow. These 
changes, like almost all other morbid phe- 
nomena, are principally efforts after the 
repair of the injury. The chief of them 
all is the formation of a neto joint. The 
head of the dislocated bone forms for it- 
self a cavity on the bone upon which it is 
thrown ; a cavity which is caused partly 
perhaps by inflammatory softening and 
the removal of some of the original bone, 
but principally by deposit of new bone on 
the surface of the latter. These new cav- 
ities are found lined by a substance which 
to the naked eye closefy resembles carti- 
lage, but which, under the microscope, 
shows the structure of fibrous tissue. 
The original articular cavity at the same 
time gets filled up with a fibroid deposit, 
and the head of the bone is surrounded in 
its new position by a cyst or new articular 
capsule formed from the surrounding are- 
olar tissue. At the same time the dis- 
placed bone may suffer various changes of 
form, from inflammatory softening and 
ulceration, by which its shape and size 
will be essentially altered. These obser- 
vations apply almost entirely to joints re- 
sembling the ball and socket, in which an 
articular head is dislocated on to a flat 
bone. In ginglymoid and arthrodial ar- 
ticulations the process of repair will be 
much less extensive, and therefore the re- 
sulting recovery of motion much less per- 
fect. Sometimes, indeed, in small joints 
of this kind, such as those of the fingers, 
complete bony anch}dosis may follow. 1 

The consequences of an unreduced dis- 
location, however, arc not limited to the 
bones which are displaced, since the al- 
tered position of the soft parts and the 
irritation set up, somewhat in the manner 
of a foreign body, by the displaced bone, 
materially impede the function of the 
muscles. The tendons may have been 
carried away from their points of attach- 
ment and united to some part which is 
partially or entirely immovable ; or (as is 
often the case with the long tendon of the 
biceps) they may have been split longi- 
tudinally and thereby much weakened, 
though a part retains its natural connec- 
tions. As a consequence of these injuries, 
and of the inflammation which follows 
them, adventitious formation of bone is 
sometimes found in the tendons and in 
the other fibrous structures around the 
joint ; another particular in which the 
consequences of old dislocation resemble 
those of chronic rheumatic arthritis, and 
therefore a fresh difficulty in the diagnosis 
of the two affections. 2 

1 Preparations showing this condition may 
be found in the Museum of St. Bartholomew's 
Hospital, Series III., Nos. 57, 61. 

2 Specimens in which a deposit of new bone 
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Various causes may combine to produce 
adhesion between the bones. The articu- 
lar cartilages will in all probability bo 
absorbed, either as a consequence of in- 
flammation (e. g., when the head of the 
bone has been resting against a prominent 
process or the stump of a fracture), 1 or 
from the atrophy which removes parts 
whose function is lost. The very com- 
pleteness of the reparative process may 
sometimes be the cause of permanent loss 
of function to the joint. Thus in a case 
of unreduced dislocation of the radius, 
preserved by the writer in the Museum 
of St. George's Hospital, the orbicular 
ligament is seen to have been carried 
away with the head of the radius, and is 
firmly united in this position by both its 
ends to the humerus as well as to the 
radius, thereby binding these bones firmly 
together, and entirely preventing rotation. 
The great tendons sometimes form bands 
of adhesion between the bones. This is 
again illustrated by a specimen of dislo- 
cated elbow in the same museum, where 
the brachialis anticus, torn off the coro- 
noid process, which is carried into the 
olecranon fossa, has become firmly united, 
both to the trochlear surface of the hume- 
rus, and to the ulna below its original 
attachment, so as to form a kind of soft 
anchylosis between them. 

It seems probable that in some cases 
the edges of the rent in the articular cap- 
sule may unite either partially or com- 
pletel}*, so that the hole which admitted 
the passage of the bone out of the joint 
will no longer allow it to go back again. 2 
Professor Fabbri believes that the head 
of the bone which has been dislocated 
may be prevented by the laceration of the 
capsule being somewhat too little, or by 
the interposition of other soft parts, from 
returning entirely into the articular cavity 
when reduction is first attempted, and 
that thus a dislocation originally com- 
plete may become incomplete. 3 

It is also noticed by Professor Hamilton 4 

in tendons is believed to have followed dislo- 
cations may be found in the Museum of Guy's 
Hospital, Nos. 1297 50 , 1298 50 . 

1 Med.-Chir. Trans., vol. xli., p. 450. 

2 See a case related by Mr. Hilton, Guy's 
Hospital Reports, Series II., vol. v., p. 96 ; a 
preparation in the Museum of St. Bartholo- 
mew's Hospital, dissected three weeks after 
the accident (Ser. III., No. 20) ; also a case 
by Hamilton, of the United States, American 
Journal of the Medical Sciences, Nov., 1S37, 
p. 47 (quoted by Malgaigne, op. cit., p. 53) ; 
and a case by Hamilton, of Dublin, presented 
to the Dublin Pathological Society, Nov. 28, 
1S68. In the latter case, however, there was 
some fracture of the articular cavity. 

3 Memorie della Societa Med.-Chir. di Bo- 
logna, vol. ii., p. 629. 

4 On Fractures and Dislocations, Philadel- 
phia, I860, p. 492 [1880, p. 587]. 



that the great vessels sometimes become 
adherent to the capsule or periosteum of 
the displaced bone, leading to the risk of 
fatal hemorrhage should forcible attempts 
be made to effect reduction. 

Such are the principal effects of unre- 
duced dislocation. Other pathological 
changes may doubtless be observed ; but 
the scope of the present work does not 
admit of detailed notice of mere patho- 
logical curiosities, and the reader who 
desires to follow the subject more minutely 
must consult special treatises. The chief 
importance of the study of these changes 
is in order to know the time at which they 
occur, so that the justifiability or other- 
wise of attempts at reduction a given 
time after the accident may be deter- 
mined. Alteration in the shape of the 
bones, either by widening of the articular 
cavity or absorption of the head of the 
bone, may render permanent and safe 
reduction hopeless ; l or deposit of new 
bone on the dislocated head may render 
it too large to fit the cavity ; or the pre- 
sence of soft anchylosis between the bones 
(either as a consequence of inflammation 
or of the vicious union of ruptured liga- 
ments or tendons) may render necessary 
for reduction a force greater than can 
safely be applied ;* or the original articu- 
lar cavity may be filled up with lymph or 
with the remains of the old capsule ; or 
the articular cartilages may have been 
absorbed, so that no healthy joint could 
be reproduced. 2 

So that, in determining the question of 
the justifiability of attempts at late re- 
duction, it is material to know the period 
at which these changes occur. Unfortu- 
nately nothing is more difficult, since pa- 
tients are not often kept under observa- 
tion so long after the accident, and there- 
fore the history of the case is rarely 
known. Most of the preparations in our 
museums are quite devoid of histories, 
and the greater part of them show the 
state of things at a time when all ques- 
tion of treatment must have long been 
abandoned. It is clear, however, that 
the formation of a false joint goes on in 
some cases with considerable rapidity. 
Thus in Mr. Hilton's case, previously men- 
tioned (see note on this page), the patient 
diedof another disease thirteen weeks after 
the accident ; the only reduction possible 
still left the head of the bone external to 
the capsular ligament. Mr. Hilton says : 

1 Mr. Curling relates a case in Med.-Chir. 
Trans., vol. xx., p. 338, in which insecurity 
of reduction was occasioned by absorption of 
the glenoid cavity. 

2 The deposit of bone in the tendons proba- 
bly does not take place till a time at which 
no prudent surgeon would think of endeavor- 
ing to reduce the dislocation. 
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"All these parts (viz., the head of the 
humerus ; the remains of the original 
capsule, now interposed between it and 
the glenoid cavity ; the fractured great 
tuberosit}-, and its attached muscles) were 
included by a thin new fibro-cellular cap- 
sular ligament, and the surfaces contrib- 
uting to the formation of the new joint 
were all smooth, and covered, as it were, 
by a new adventitious S3'iiovial mem- 
brane." In M. Malgaigne's work 1 a case 
is cited in which similar changes were dis- 
covered eighteen days only after the ac- 
cident. Several other interesting cases 
will be found in the same work ; but the 
eases hitherto published are far too few 
to form a scientific foundation for any 
general conclusions. And, on the other 
hand, several cases have been put on 
record in which dislocations have been 
successfully and permanently reduced at 
a time much beyond that which is laid 
down in most of our standard works. 
Thus, even before the introduction of 
chloroform, M. Sedillot succeeded in re- 
ducing a backward dislocation of the shoul- 
der more than a year after the injury. 2 
Dieffenbach is said to have reduced a dis- 
location of the shoulder two years after 
the accident, Breschet one of the hip on 
the sevent3'-eighth day ; and Mr. Brod- 
hurst relates two cases, in one of which 
he succeeded in reducing a dislocation of 
the shoulder on the one hundred and sev- 
enty-fifth day, and in the other a disloca- 
tion of the wrist, six years after the acci- 
dent. 3 

Diagnosis. — On the subject of diagnosis 
hardly anything need be said in this 
place. The only injuries with which dis- 
location can be confounded are, (1) simple 
contusions and sprains, and (2) fractures 
near the joint, or separation of epiphyses. 
The diagnosis in the first case is made by 
recognizing the positive symptoms of a 
dislocation instead of the negative symp- 
toms which imply its absence ; and as to 
the second, the diagnosis between fracture 
and dislocation has been already discussed 
(see Fractures, p. 487). Separations of 
epiphyses are distinguished from disloca- 
tion by the following characters : 1. The 
former can only occur at ages at which 
the epiphyses are separate from their 
shafts ; the latter at any age. 2. The 
former are, as a rule, easy to reduce, and 
difficult to retain ; in the latter, as a rule, 
these conditions are reversed. 3. In the 
former, the points of bone immediately 
surrounding the joint preserve their noi - - 

1 Op. cit., p. 52. 

2 Contributions a la Chirurgie, vol. i., p. 
132. 

3 "On the Reduction of Old Dislocations," 
St. George's Hospital Reports, vol. ill. , p. 68. 



mal relations ; in the latter, these rela- 
tions are variously altered. 4. The sen- 
sation perceived in the two injuries is dif- 
ferent, for separation of an epiphysis is 
usually complicated with fracture, and 
therefore crepitus can be elicited. Per- 
haps it may be added, that an error in di- 
agnosis would be rather mortifying to the 
surgeon than prejudicial to the patient, 
since the general indications are the 
same. 

Treatment. — "When the diagnosis has 
been established, if the injury is recent 
and the patient is suffering much pain, 
reduction should be at once attempted— 
at least, this should be the rule in all 
joints except the hip, where it is perhaps 
better to wait until chloroform [ether] 
and some extending apparatus can be 
procured, in case either the one or the 
other should prove necessary ; and in 
some of the smaller joints, when the pa- 
tient does not suffer much, we may be 
guided by circumstances whether to at- 
tempt reduction immediate^ or put it off 
till some more convenient time and place. 
There is always a fair chance of reducing 
a recent dislocation, without any appli- 
ances or assistance ; although, from pecu- 
liar complications, or from the great mus- 
cularity of the patient, failure ma}' occur 
in almost any. The principles of reduc- 
tion are very simple, and the various 
mathematical and anatomical refinements, 
with which the ingenuity of systematic 
writers has surrounded the subject, are 
never thought of in practice. The pro- 
cess is as follows : 1. The upper end of 
the limb must be fixed ; 2. The lower end 
must be pulled in the most advantageous 
direction (reference being had to the in- 
sertion of muscles into it, and to the 
shape of the parts on which the displaced 
head is lying), until by this extension the 
limb has been restored to its proper 
length ; and then, 3. The displaced bone 
or bones must be directed into the joint 
by manipulation or traction. [It may 
perhaps be best said here, that in the 
case of the shoulder, hip, and ankle, it is 
often possible to effect reduction without 
any pulling at all, but simply by move- 
ments of flexion, extension, and rotation. 
The special methods will be detailed in 
connection with each of these joints.] 

The second is the most difficult indica- 
tion to fulfil. In the majority of recent 
and simple dislocations, ail that is neces- 
sary is to know the anatomy of the parts, 
and the rules applicable to the special in- 
jury under treatment, which will be found 
in subsequent sections of this work, and 
to make manual extension in the manner 
indicated by those rules. But in more 
complicated and less recent cases some- 
thing must be done to relax or subdue the 
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muscles. It was formerly considered 
necessary for this purpose to reduce the 
powers of the system by venesection and 
tartar-emetie ; but this treatment has now 
been entirely superseded by the discovery 
of chloroform [and other anaesthetics]. 
In no part of operative surgery has this 
great discovery made a more complete 
revolution than in the treatment of dislo- 
cation ; so that what was frequently a 
most difficult, and always a very painful 
operation, has now become comparatively 
painless, and usually quite easy. The 
rule, therefore, in all dislocations which 
cannot be reduced by the first attempts 
which the surgeon makes with his own 
unaided force, is to administer chloro- 
form ; having the necessary apparatus at 
hand for making forcible extension, if re- 
quired. The only exceptions to this rule 
are, when, from concomitant disease or 
injury, chloroform is in the judgment of 
the surgeon eontra-indicated. But these 
reasons act also to contra-indieate all 
forcible attempts at reduction ; for should 
the contra-indication be a diseased state 
of the heart, 1 this condition would also 
forbid a forcible, prolonged, agitating, 
and painful operation ; and if the com- 
plication of other injuries renders it un- 
advisable to give chloroform, no objection 
exists to waiting until the effects of such 
injuries subside before attempting reduc- 
tion. 

In old times, the muscles used to be 
overcome by the prolonged traction of a 
number of men, or by various mechanical 
contrivances, some of them of the most 
ludicrous nature, which may be seen de- 
scribed in old books of surgery. For 
these paraphernalia a later age has sub- 
stituted the pulleys, a most valuable ma- 
chine, and one still indispensable to the 
treatment of dislocation, though less fre- 
quently called into plav since the discov- 
ery of chloroform than it used to be. 2 It 



1 The reader will observe that no opinion 
is here expressed on the correctness of the 
opinion that disease (whether valvular or 
degenerative.) of the heart is an absolute con- 
tra-indication to the employment of anaes- 
thetics. 

2 Cases will occur when the pulleys are not 
at hand, and then the assistance of several 
men, to make extension and counter-exten- 
sion, must be employed. Great care should 
he taken to make them pull together gradu- 
ally and steadily. Or the following contri- 
vance, described hy Dr. Gilbert, of Philadel- 
phia (v. Hamilton, op. cit. [1st ed.], p. 494), 
may be used. "Place the patient, and adjust 
the extending and counter-extending bands 
as for the pulleys ; then procure an ordinary 
hed-cord or a wash-line ; tie the ends together 
and again double it upon itself, pass it 
through the extending tapes or towels, doub- 
ling the whole once more ; and fasten the 



consists of a system of pulleys on a sin- 
gle string ; an arrangement by which the 
force is multiplied by the number of the 
strings on the lower block. The pulleys 
are attached on one side to a staple driven 
into the wall, and on the other to a ban- 
dage of leather firmly bound to the limb, 
and usually to that segment of it which 
is dislocated, instead ot to the one below, 
e. (/., above the elbow in a dislocation of 
the shoulder rather than below. The 
limb above the dislocation is fixed, by 
means of another stout leather bandage, 
to a staple opposite the former. Having 
seen that the string of the pulleys runs 
freely, and that the bandages are all in 
their proper places, the surgeon confides 
to one assistant (if he have two) the care 
of the upper bandage, to see that the pa- 
tient's body does not get dragged out of 
place by the force which is to'be applied, 
and to the other the string of the pul- 
leys. This string, having been made so 
tight that the upper bandage is visibly 
jmlled upon, is then to be cautiously and 
gradually tightened, a small piece being 
pulled in at regular intervals. In France, 
an instrument called the dynamometer is 
attached to the pulleys, in order that the 
precise force used may be accurate^ mea- 
sured. Meanwhile the surgeon manipu- 
lates the head of the bone ; and when it 
appears to him that the force has acted 
sufficiently upon it, i. e., when it has 
come opposite to the empty articular cav- 
ity, he gives the word to his assistant to 
drop the string of the pulleys ; and then, 
without the loss of any time, directs the 
head of the bone into the articulation, 
either with his hands or with a lever of 
some kind passed below it. Should this 
attempt fail, it may be renewed, or the 
limb may be bandaged in the position 
which it has now assumed, and a fresh 
trial made on the next or some early day. 
It is frequently advisable in old disloca- 
tions, where the displaced bone has con- 
tracted adhesions, to limit the first exten- 
sion to breaking down these bands, 
postponing all efforts at complete reduc- 
tion till another opportunity. Reduction 
having been accomplished, the position of 

distal end, consisting of four loops of rope, to 
a window-sill, door-sill, or staple, so that the 
cords are drawn moderately tight ; finally, 
pass a stick through the centre of the double 
rope, then by revolving the stick as an axis, 
or double lever, the power is produced pre- 
cisely as it should be in such cases, viz., 
slowly, steadily, and continuously." 

Other instruments have been proposed for 
making forcible extension, such as Jarvis's 
adjuster, Bloxham's dislocation tourniquet, 
etc. ; but it has never occurred to me to see 
any case in which all the force that could be 
prudently applied to the limb was not easily 
obtained by the pulleys. 
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the joint must be maintained bj r bandages, 
or slings, for a certain period, which va- 
ries for each joint, and which is prescribed 
for each in subsequent sections. If this 
precaution is omitted, the head of the 
bone will almost certainly slip out of the 
lacerated opening in its articular capsule, 
and the dislocation be reproduced ; or 
even where this does not take place, the 
motion of the joint will cause some 
amount of effusion, which will interfere 
with the proper union of its ligaments, 
and leave the joint permanently weak, 
and very liable to consecutive dislocation. 
Cases of this kind are very frequently 
seen, in which dislocation is reproduced 
by very trifling causes, and is as easily 
reduced, showing the laxity and weak- 
ness of all the parts surrounding the ar- 
ticulation. Hence it is important to keep 
the parts at rest during a sufficient time, 
though the opposite extreme must also 
be avoided, for too protracted inaction 
might cause troublesome or even perma- 
nent loss of motion from soft anchylosis. 
When reduction fails from any cause, 
much judgment and care are required to 
determine whether the attempt should be 
renewed or abandoned. On the one hand, 
the damage and discredit of leaving the 
patient to his fate will weigh powerfully 
in favor of perseverance ; on the other, 
serious mischief has often resulted from 
too protracted and too violent attempts at 
reduction. Bones have been fractured, 
tendons ruptured, even the large vessels 
of a limb have been torn. 1 Still more fre- 
quently the pressure of the bandages pro- 
duces troublesome sloughing, which, when 
the limb is of small size, as the thumb, 
may even cause the loss of all its remain- 
ing usefulness. 2 The method of proced- 
ure which was adopted should be care- 
fully reviewed, in order to see whether 

1 A paper by Mr. Callender, in vol. ii. of 
the St. Bartholomew's Hospital Reports, may 
be referred to as giving a very interesting ac- 
count of the cases in which rupture of the 
axillary vessels has been known to occur in 
the reduction of a dislocation. This accident is 
rare, occurs almost always in elderly persons, 
and has affected the artery in every recorded 
case except one, in which the vein alone was 
torn (Price's case, loc. cit., p. 108). [See 
also Phila. Med. Times, Aug. 16, 1873.] 

2 Samuel Cooper (First Lines of Surgery, 
7th ed., p. 705) gives the surgeons of St. 
George's Hospital, fifty years before his day, 
the credit of having pulled off a man's thumb 
in vain attempts to reduce a dislocation. I 
cannot find on what authority this story 
rests ; but gangrene has no doubt often fol- 
lowed such attempts. A case was lately pub- 
lished in France in which the forearm of an 
old woman was torn off at the elbow in at- 
tempting to reduce a dislocation of the shoul- 
der. Gazette Hebd., 1864, p. 299. 



there was any fault in it ; in which case 
there will be mueh encouragement for the 
trial of a better plan. If, however, no 
improvement can be suggested in this re- 
spect, then attention must be directed to 
the position of the limb, whether changed 
or not by the extension ; to the nature of 
the dislocation ; the state of the parts ; 
and to the time which has elapsed since 
the accident. If the position of the dis- 
placed bone has been, though not entirely 
remedied, yet improved ; if no injury has 
been done by the extension ; if the dislo- 
cation is within a period at which reduc- 
tion is commonly successful, and of a 
joint which offers no peculiar obstacles- 
then the decision will be in favor of per- 
severing ; while in the opposite case the 
surgeon will probably require the ex- 
pressed wish of his patient (if a person of 
intelligence and with a full understanding 
of the question), and the assent of com- 
petent colleagues, before venturing on a 
step which involves certain risk, and offers 
only doubtful advantage. 

If it be found necessary to abandon a 
case of dislocation, the patient may be 
comforted with the assurance that his 
limb, though it will never be as useful as 
before, may yet recover a good deal of 
motion ; at least, this assurance may be 
given very confidently in the case of such 
joints as the hip and shoulder. The ulti- 
mate result of such cases is, that the dis- 
placed bone forms for itself a new socket, 
in which a considerable amount of motion 
is allowed. The result in ginglymoid 
joints is usually less favorable ; still, they 
may do well if passive motion be kept up. 

Partial dislocation. — The previous ob- 
servations refer to complete dislocations. 
It remains that something be said about 
partial dislocation. This injury r is rarely 
met with in the large enarthrodial joints'; 
whether because it really only occurs thus 
rarely, or whether in part from the diffi- 
culty of diagnosis, may be a question ; 
but the rarity of undoubted specimens to 
be found in our great museums, and still 
more the rarity of dissections of these 
injuries soon after the occurrence of the 
accident, leave little doubt that the le- 
sion is not common. It need hardly be 
said, at the present day, that the great 
majority of the specimens which used to 
be described as "partial dislocation" are 
really instances of displacement from 
disease. 

The symptoms of partial would be the 
same as those of complete dislocation, 
only less strongly marked, viz., sudden 
loss of motion, change of shape (indepen- 
dent of other concomitant injuries), and 
change in direction of the axis of the limb. 
But it will be at ouce allowed, by any one 
who has seen much of surgical practice, 
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how difficult it is to distinguish these 
symptoms in the case of a deeply-seated 
joint from the effects of severe contusion 
or impacted fracture ; and hence in such 
joints the diagnosis must remain rather 
uncertain. In some articulations, how- 
ever, such as the knee, where the hones 
are in contact hy very wide surfaces, any 
dislocation which occurs is almost neces- 
sarily partial, and here the diagnosis can 
generally he easily made. 

The treatment must he regulated by 
general principles, even if the diagnosis 
remain somewhat doubtful. The limb 
must be manipulated, under chloroform 
[or ether] if necessary, until its axis is 
natural and its length corresponds with 
the other, and it is, if possible, restored 
to free passive motion ; and it must be 
then confined to this position for as long 
a period as may be judged necessary. 

The progress of the case will generally 
afford valuable information as to the pre- 
sence or absence of fracture ; since if the 
ligaments merely.be ruptured, and the 
bones partially displaced, sufficient so- 
lidity is very soon obtained to restore at 
least some extent of motion ; while in 
fracture the limb continues for a long 
period quite as helpless as on the first 
receipt of the injury ; for the uniting 
medium even in the smallest bones does 
not acquire sufficient solidity to allow of 
voluntary motion for at least a fortnight ; 
and a much longer period is required in 
the large bones of the limbs, which are 
the usual subjects of such an accident as 
is here spoken of. Ecchymoses also ap- 



pear, cczteris paribus, to be more extensive 
and persistent in fractures than in other 
injuries. 1 

Compound dislocation, is an accident 
rarely met with uncomplicated, except in 
the ankle joint, or some of the articula- 
tions of the fingers, as the metacarpo- 
phalangeal joint of the thumb. Kules for 
the treatment of each special accident, 
deduced from experience, will be found in 
other> parts of this work. The general 
considerations which should guide us in 
treating these injuries appear to be : — 

1. That the injury does not of itself 
call for amputation, unless perhaps in the 
knee [or ankle], and here only in adult life. 

2. That if the head of the bone pro- 
trudes from the wound, it is better to 
remove it than to make any violent efforts 
at reduction. 

3. That it is always better to excise the 
end or ends of the bones when the joint 
is one in which anchylosis is specially to 
be deprecated. 

4. That in the joints of the lower ex- 
tremity no bone should he removed unless 
absolutely necessary, and every attempt 
made, by enforcing strict rest and con- 
fined position, to induce anchylosis. 

The prognosis of compound dislocations 
of large joints is highly unfavorable ; and 
in any joint anchylosis will most probably 
ensue, though in the fingers it may some- 
times be obviated hy timely passive mo- 
tion. 
« 

i Packard's Malgaigne, pp. 84, 418. 
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PART IV. 

COMPLICATIONS OF INJURIES. 

EKYSIPELAS. 



By Campbell De Mokgast, F.R.S. 
Revised by William Hunt, M.D. 



A DIFFUSED, spreading inflammation of 
the skin, involving more or less deeply the 
subcutaneous tissues, and preceded and ac- 
companied by febrile action. 

The term Erysipelas 1 has been applied 
to a variety of forms of inflammation which 
probably have no true connection with one 
another. On the other hand, distinctions 
have been made between forms of inflam- 
mation which are merely modifications of 
the same essential disease, erysipelas. The 
term is now, however, very properly re- 
stricted to a spreading inflammation, usu- 
ally of an atonic character, the result of a 
peculiar morbid state of the blood. 

Of so specific a character is the disease, 
that in one of its forms at least it has been 
considered as belonging to the order of con- 
tagious exanthemata. It resembles the 
true exanthemata, in its being some- 
times infectious and sometimes epidemic, 
in its having its period of incubation, and a 
general tendency to definite duration. It 
differs from them chiefly in its liability to 
frequent recurrence. 

1 The derivation of this term has occasioned 
some discussion : for the following note on the 
subject I am indebted to Mr. Eobson, the 
printer of the first edition of this work: 
"There seems to be no difficulty, etymologi- 
cally, in deriving ipvanreXas from tpOpog red, 
and ireXXa skin. The stem of 'tpv6p6s is un- 
doubtedly ipd-, Lat. rub- in ruber, Germ, roth, 
Engl, rud- in ruddy, red. With regard to the 
change of the 9 i nto <r in some compounds, 
Benfey, in his Griechisches Wurzellexikon, vol. 
ii. p. 125. says: 'ip^dipn rhodisch, wie cp eipios 
zeigt, in der xoivfj <r = 9, in cp^aipn;' which ac- 
counts for the <7 instead of 8 in kpvai-xtkas. And 
for -TrsXa; from mWa, Liddell and Scott (Lexic. 
s. v.), compare uirsXof, to account for the 
single A." 



By Willan it has been placed amongst 
the vesicular eruptive diseases, from the 
disposition to the formation of bullse or 
vesicles. These, however, are only acci- 
dental. 

The term erysipelas, according to some, 
should be restricted to the diffuse inflam- 
mation of the head and face. Although 
this may be taken as the type of true sim- 
ple erysipelas, the restriction is hardly ten- 
able. 

Looking to its causes, the disease may be 
divided into Symptomatic Erysipelas (E. 
consensuale) — the expression of some pre- 
existing constitutional disturbance; Idio- 
pathic Erysipelas — the result of general 
causes acting on the system from without, 
such as exposure, miasm, or epidemy; 2 
and Traumatic Erysipelas — where the in- 
flammation is directly excited by local irri- 
tation or inoculation. The classification into 
symptomatic and idiopathic is not perhaps 
practically important ; that into traumatic 
is more so, inasmuch as the severe forms of 
inflammation of the subcutaneous tissues 
usually follow wounds and other local inju- 
ries. 

There are two principal varieties which 
are now universally distinguished : Simple 
Erysipelas {U. simplex, verum, legitimum, 
superficiale, febris erysipelatosa), the cu- 
taneous erysipelas of Mr. Nunneley, where 
the inflammation is more or less limited to 
the skin, the subcutaneous cellular tissue 



2 The terms "idiopathic" and "symptom- 
atic" are often used in a reversed sense from that 
given in the test; which is, however, more in 
accordance with the real meaning of the words, 
and has been adopted by Sir W. Lawrence and 
many of the best authorities. 

(523) 



52-1 



ERYSIPELAS. 



being only slightly or not at all affected ; 
Phlegmonous Erysipelas, or the cellulo- 
cutaneuus of Nunneley {E. pldegmono- 
des, pseudo-erysipelas, phlegmon diffns.), 
in which the intiannnation partakes some- 
what of the character of phlegmon, affect- 
ing concurrently with the skin the cellular 
and adipose tissues beneath, and generally 
running on to suppuration. 

There is no real boundary between these 
two varieties. Simple erysipelas usually 
involves the cellular tissue to a ceitain ex- 
tent, and may even be followed by suppu- 
ration in it. Phlegmonous erysipelas will 
often terminate in resolution. A third va- 
riety is perhaps admissible, — (Edematous 
Erysipelas {E. oedematodes) ; for although 
oedema is always present, more or less, in 
this disease, and largely so in situations 
where the skin is lax, as in the scrotum or 
eyelids, yet in some states of system the 
cellular tissue is loaded with serum beyond 
what would be expected from the amount 
of cutaneous inflammation, which in these 
cases often does not present its usual bright 
color. There is yet one form of inflamma- 
tion which, although in it the primary af- 
fection of the skin is absent, is yet so iden- 
tical with erysipelas in its causes and in 
most of its essential characters, that it can- 
not properly be dissociated from it, namely, 
diffuse cellular inflammation, — the cellular 
erysipelas of Nunneley. 

These various forms of inflammation and 
their modifications must be regarded but 
as phases of one disease, which has its seat 
not merely in the part, but in the sys- 
tem. The form which the disease may 
take is determined by the state of system, 
the temperament, habits, etc., of the in- 
dividual, or the external causes which pro- 
duce it. 

In adopting this view of the nature of 
erysipelas, which is supported by its infec- 
tious nature, by the occurrence of premon- 
itory fever, and by its definite course, it is 
desirable to discontinue the application of 
the term erythema to its milder forms. The 
latter term has been applied to every form 
of simple local efflorescence of the skin, 
whether arising from internal causes or 
from external irritation merely. It is, per- 
haps, practically difficult to draw a line be- 
tween them in all cases, though the real 
distinction is obvious. Erysipelas presup- 
poses a specific determining cause ; but 
those forms of cutaneous diffuse inflamma- 
tion which arise from external causes only, 
as stings, burning by chemical or other 
means, friction {intertrigo), or from the irri- 
tation produced by the introduction of in- 
digestible food into the stomach, are in no 
way allied to it, and may be properly classed 
under the head of erythema. 

Besides diffuse cellular inflammation, 
there are many diseases which do not pro- 



duce the characteristic cutaneous inflam- 
mation of erysipelas, yet are probably 
closely allied to it, as e. g. , phlebitis both ex- 
ternal and internal, inflamed absorbents, 
and puerperal fever. 1 The same may be 
said of some forms of inflammation of the 
mucous and serous membranes. For though 
the inflammation of the skin be absent, yet 
if the constitutional conditions be the same, 
they must be regarded as pathologically 
identical with erysipelas, however the ex- 
pression of the condition may differ ; just 
as in syphilis the same virus may produce 
simple chancre or phagedenic sore, or va- 
rious forms of cutaneous disease, or deep- 
seated inflammation. 

It has been objected by Sir "W. Law- 
rence, who in this supports the views of 
Vogel and Hildebrand, that to justify the 
notion of the mucous or serous membranes 
being affected by erysipelas, it must be 
shown that the same phenomena are ob- 
servable in them as are seen in the skin. 

If, however, the view generally received 
at the present day be correct, that erysipe- 
las is the expression of a peculiar state of 
system, the result of some poison intro- 
duced into or generated in the body, it is 
no longer necessary to find identity of 
character in the inflammations of the in- 
ternal and external surfaces affected by it. 
Thus no one woidd deny to the sore throat 
of scarlet fever a special origin, though 
often the characters of the inflammation in 
no way differ from those of a simple non- 
contagious sore throat. Indeed, the argu- 
ment of Sir W. Lawrence, founded on the 
state of the throat, is answered by what is 
seen in scarlet fever. He observes that the 
swelling and vesications of erysipelas are 
not found in the inflammations of the throat 
attending erysipelas, "which, on the other 
hand, are frequently attended with ulcera- 
tion, with the formation of an ash-colored 
or tawny substance adhering to the surface, 
and with superficial sloughing — occurrences 
either very unusual or not belonging at all 
to erysipelas. " 2 Now in scarlet fever the 
skin-rash never goes beyond a mere efflo- 
rescence, with sometimes a slight vesicular 
eruption. But in the mucous membrane 
of the throat, ulcerations preceded by ashy 
or white exudation are common. The sore 
throat partakes, nevertheless, as much of 
the specific nature of the disease as the 

1 Velpeau, in his clinical lecture on erysipe- 
(las Lecons orales, vol. iii, p. 235), classes to- 
gether angeioleucitis, external phlebitis, diffuse 
phlegmon, and true erysipelas ; though he 
maintains that they are widely different from 
one another. But he describes diffuse phlegmon 
as differing from what he considers true ery- 
sipelas (E. legitime) to as great an extent as 
angeioleucitis or external phlebitis do from 
either of them. 

2 Medico-Chirurg. Trans., vol. xiv, p. 22. 
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rash. And so in those cases where the re- 
cession of the inflammation of the skin has 
been immediately followed by deeper-seated 
inflammation, there need be no special 
character to mark the nature of the disease, 
though the inflammation may really depend 
on special causes. 

Although erythema is regarded as dif- 
fering from erysipelas in its essential char- 
acter, yet from a certain similarity between 
the two, it may be well to give a short de- 
scription of this affection. Erythema is a 
pale-red efflorescence invading only the 
superficial layers of the skin, though some- 
times oedema is present, but rather as a 
cause than an effect of the inflammation. 
In general it is accompanied by only trifling 
swelling, which soon subsides. It appears 
in irregularly circumscribed patches — some- 
times there may be but one, oftener there 
are many — which have not the tendency to 
spread widely, and join like those of ery- 
sipelas ; they rarely exceed a few inches in 
extent, and in some forms are not more 
than a quarter of an inch in diameter. The 
patches may appear on any part of the 
body; their most usual seat is the chest 
and limbs, and they are generally confined 
to the part in which they first appear, 
though this is not invariably the case. The 
course of the disease is generally rapid, 
from four or five days to a fortnight in du- 
ration ; sometimes it is chronic, and it is 
said even to be intermittent. Usually the 
eruption is unaccompanied by fever, and in 
most forms is unattended with pain. 

Many varieties of this disease have been 
described, which seem to have little alliance 
with one another. Indeed erythema ap- 
pears to be a symptom common to a variety 
of states of system and to mere local irri- 
tation. 

Symptomatic erythema appears in the 
course of other diseases, or arises from 
some transient constitutional disturbance, 
as from errors of diet, teething, or irregu- 
lar menstruation. It occurs generally in 
persons of irritable lax habit, with delicate 
skin. In many persons the slightest causes 
induce an attack. 

Fugacious erythema [E. fugax) is fre- 
quently associated with other and more 
serious diseases, especially long-standing 
disease of the alimentary and other mucous 
membranes. But there are few internal 
affections which may not at times be ac- 
companied by it ; and it is often an indi- 
cation both of their presence and their se- 
verity. It may come on, however, simply 
from errors of diet, particular articles of 
food, as shell-fish, pork, etc., invariably 
producing it in some individuals. A case 
occurred to me in which the mere touch of 
laudanum would bring it on. It appears 
in the form of variously-sized diffused 
patches, invading chiefly the upper parts 



of the body, and occurs most frequently in 
females. The peculiar character of this 
variety is its tendency to disappear sud- 
denly at one part, to make its appearance 
again at another, this being repeated over 
and over again. There is a little heat, but 
no pain, and desquamation rarely follows 
its subsidence. 1 

Erythema circinatum and marginatum 
are degrees of the same form. In E. cir- 
cinatum a number of small round patches 
appear, which spread at their circumfer- 
ence while they fade in the centre, and by 
their intersections form a cluster of imper- 
fect rings. Mr. Erasmus Wilson mentions 
a case in which the curves spread until the 
whole trunk and limbs had been occupied 
by them. 

E. marginatum differs principally in the 
deeper congestion of the spots and rings ; 
the color approaches at times to purple, 
and the borders are more raised and de- 
fined. It is more frequently seen in elderly 
persons, and in connection with disease of 
the internal organs. 

E. pajyidatum is distinguished by the 
small size of the patches, which are at first 
of bright-red color and a little raised ; they 
become ultimately dark-colored. A modi- 
fication of this variety is E. tuberculatum, 
which is found more usually in debilitated 
persons, and is often ushered in by chills 
and fever ; the spots are more elevated and 
persistent than in the papular form. 

Erythema nodosum is usually seen in 
females of weakly and anaemic habit of 
body, and is not unfrequently associated 
with rheumatism. It appears in patches 
of tolerably uniform oval form, and some- 
times two or three inches in diameter ; the 
patches are elevated and have a tubercu- 
lated feel ; they are painful and often very 
tender. Like the former variety, they are 
at first bright, but become in the course of 
a few days dark-coloi'ed and livid, and then 
gradually fade, and are followed by des- 
quamation of the cuticle. The eruption is 
always preceded by febrile symptoms, some- 
times severe, and derangement of the di- 
gestive organs ; these symptoms disappear 
as the eruption comes out. 



1 The erythema often seen in persons who 
are inhaling chloroform, shows the dependence 
of these forms of rash on altered states of the 
vasi-motor nervous system. Dr. J. Murray, 
who for some time administered chloroform at 
the Middlesex Hospital, tells me that the rash 
appears chiefly in the form of small patches 
about the chest, but is more general about the 
neck and face. It is often accompanied by evi- 
dent enlargement of the thyroid gland. It ap- 
pears previous to complete insensibility, and 
passes off during or shortly after an ordinary 
prolonged state of anaesthesia. Dr. Murray says 
that it occurs in fully five per cent, of the cases 
of chloroform inhalation. 
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The treatment of these varieties of symp- 
tomatic erythema must be guided by the 
general condition of system under which 
they appear. Where they depend on mere 
casual derangement of the digestive organs, 
mild saline purgatives and a regulated diet, 
with the occasional use of the tepid bath, 
or simple sponging of the skin with tepid 
water, will be all that is necessary. Tonics 
are often called for, as generally the disease 
occurs in persons of weakly habit or who 
are debilitated by disease. 

Idiopathic erythema may be produced 
by anything which irritates the skin, 
whether acting from within or without. 
Thus we have an erythematous state of skin 
from the distension of oedema in weak per- 
sons; E. keve, oedema tosum. Here the 
skin has a uniformly shining transparent 
red appearance ; this may continue long, 
without change, and may then terminate 
in resolution, or ulceration, or even morti- 
fication may take place. A long-continued 
depending position may produce it ; and 
sometimes a similar inflammation may arise 
from internal derangement. The treatment 
consists in rest, position, cold lotions, and 
then gentle friction and the application of 
a woven bandage, with, of course, attention 
to the general state of the system. 

E. intertrigo arises from friction of one 
part of the skin against another, or from 
the dress, or from the irritation of dis- 
charges ; it is common in infants and in 
very fat persons. Chemical irritants, sun- 
burn, alternations of heat and cold, 
etc., will produce the same effect. Clean- 
liness, the removal of the cause, and weak 
lotions of lead, nitrate of silver, or corro- 
sive sublimate, will generally suffice to re- 
move it. 

Erythema sometimes presents itself in a 
chronic form, especially on the face ; it is 
often obstinate, depending on internal de- 
rangements, to which the attention must 
be directed in order to remove the disease. 
As a general rule, symptomatic erythema 
springs entirely from causes operating 
within the system, while erysipelas for the 
most part implies the concurrence of exter- 
nal and special influences. 

We may now proceed with the consider- 
ation of the characters of erysipelas. 

The inflammation, being the manifesta- 
tion of some contamination of the fluids 
of the body, is, as would be expected, pre- 
ceded by more or less of constitutional dis- 
turbance. This is sometimes so slight as to 
be unnoticed by the patient, and hence it 
has been supposed that the inflammation 
may occur without the general symptoms. 
In many cases where this has been sup- 
posed to occur, the skin-affection has been 
one of simple erythema. The most usual 
premonitory or accompanying constitu- 
tional symptoms are a general feeling of in- 



disposition, languor, and chilliness, amount- 
ing at times to severe rigor. The skin is 
hot and dry ; there is loss of appetite and 
thirst, with precordial pain ; a bitter taste 
in the mouth, and eructations. The tongue 
from the first indicates the disorder of the 
digestive system. It is at first pale and 
flabby, and then becomes coated with a yel- 
low creamy nmcus. In the latter stages it 
usually becomes dry and brown and fis- 
sured, but sometimes it passes at once to 
brown, though there may have been little 
or no previous fever, and this is frequently 
the case where dropsy is present. The bowels 
are almost always constipated, and, when 
acted on, the motions are often black and 
offensive. Occasionally, however, diarrhoea 
sets in from the first, the motions being of- 
fensive, and it is not unusual for relaxation 
of the bowels to occur towards the close in 
favorable cases. Where these symptoms 
of derangement of the digestive system are 
especially marked, and the countenance as- 
sumes a yellow hue, the term ' ' bilious ' ' has 
been applied to the erysipelas. The state 
of the urine, which should always be looked 
to, varies with the intensity of the febrile 
symptoms ; sometimes it is but little al- 
tered, often it is high-colored and scanty, 
depositing abundantly the amorphous lith- 
ates. The application of heat will, as in 
many febrile diseases, often produce a slight 
cloudiness from coagulated albumen ; and 
in aggravated cases there may be a very 
considerable amount of it, the result of tem- 
porary congestion of the kidney. This is 
most usually seen towards the termination 
of the inflammation, where desquamation 
is taking place, and at this time renal epi- 
thelium will often be found as well. But in a 
large number of cases there is no appear- 
ance of albumen in the urine. Dr. Begbie 
finds that albuminuria is more frequently 
present in symptomatic than in traumatic 
erysipelas. The urine is almost always 
acid, and abounds in urea, but with a dim- 
inution of the chlorides. The pulse is 
quickened ; sometimes it is full, soft, and 
compressible ; sometimes, and especially in 
fatal cases, irregular and intermittent. 
When the disease has advanced, it may be- 
come rapid, small, and weak ; hut often it 
remains large till the death of the patient, 
or the subsidence of the disease. It has 
been observed by Nunneley, and confirmed 
by Mr. Hinckes Bird and others, that if 
the pulse rise in frequency after the sixth 
or seventh day, it is a very bad sign ; this 
is generally true, though patients will often 
recover, in whom the quickening of the 
pulse at this period has been noticed. The 
blood, drawn during the early stages, gen- 
erally shows the huffy coat. The blood- 
corpuscles are diminished in number, ac- 
cording to Andral and Gravarret, and Scnon- 
bein says that the serum is always tinged 
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yellow by the coloring matter of the bile. 1 
In erysipelas of the head there is often 
bleeding from the nose during the acute 
stage. 

The nervous system sometimes shows no 
further disturbance than the lassitude at- 
tendant on febrile action. Often, however, 
and especially in erysipelas of the head, 
there is, even in the earlier stages, aching 
and oppression in the head, drowsiness, or 
excitement amounting to delirium. In the 
latter stages of the more formidable cases 
of the disease, low muttering delirium and 
subsultus are present. The delirium does 
not usually at any period present the char- 
acters of excitement, but rather the type 
seen in low fever. 2 Sometimes it resembles 
delirium tremens, the patient being readily 
recalled to consciousness when spoken to, 
but relapsing speedily into a wandering 
state. The excitement is, however, rarely 
so great as in delirium tremens. Generally, 
in the first instance, the wandering or de- 
lirium takes place only in the night, the 
mind during the day being unimpaired. 

During the early- periods of the disease 
the temperature rises. The premonitory 
rigor is attended by an increase of 3° or 4°, 
and from this time, so long as the inflam- 
mation is extending, the temperature will 
often range from 102° to 105.5°, being gen- 
erally lower during the middle of the day 
than in the morning and evening, and lower 
in the morning than in the evening. Every 
fresh attack, or more active extension of 
the inflammation, is marked by an increase 
of the temperature. Generally the changes 
in temperature coincide with changes in 
the pulse, becoming higher as the pulse 
rises in frequency ; but towards the end of 
the complaint the temperature often falls, 
while the pulse remains quick. In favor- 
able cases the temperature usually falls to 
the natural standard on the sixth or seventh 
day of the eruption. 

Frank has pointed out a symptom which 
he regards as of great value in determining 
the advent of erysipelas of the head and 
face. Whenever, he says, the patient has 
had severe febrile symptoms for some hours, 
attended with pain, tenderness, and swell- 
ing of the lymphatic glands of the neck, 
he has no hesitation in determining that 
erysipelas is coming on. Chomel main- 

1 Simon's Animal Chemistry, Sydenham Soc. 
Translation, vol. i. p. 277. 

3 Dr. Bastian brought before the Pathologi- 
cal Society, in January, 1869, some observations 
ou the state of the small arteries and capillaries 
of the gray matter of the brain in a fatal case 
of erysipelas of the head with delirium. These 
vessels were loaded with small aggregated 
masses of white corpuscles. The same condi- 
tion was found in the capillaries of the liver and 
kidneys. To this embolism Dr. Bastian attrib- 
utes the delirium and the albuminuria found 
in erysipelas and some other fobrile diseases. 



tains the same view. It is denied by 
Velpeau, who regards the swelling as con- 
sequent upon, not as a precursor to, the 
inflammation. There is no doubt, how- 
ever, that the neighboring glands are gen- 
erally if not always tender before erysipelas 
of a part sets in. Mr. Busk, indeed, tells 
me that, afcer close observation of a large 
number of cases, he is so convinced of the 
invariable occurrence of afi'ection of the 
glands before erysipelas appears, as to con- 
sider it a pathognomonic symptom ; and 
he believes that, although the blood be- 
comes affected, the actual primary seat of 
the local inflammation is in the absorbent 
system. Sometimes swelling and excessive 
tenderness of the glands precedes by many 
hours the appearance of a blush on the 
skin. 

If a wound or granulating surface exist, 
it takes on an altered action. The edges 
or surface become flabby, and covered with 
thin serum instead of healthy pus. Gran- 
ulations become pale, and are absorbed ; 
parts tending to unite are disunited. 

The seizure has been described as having 
in some cases been extremely sudden and 
violent. This has been noticed during the 
prevalence of violent epidemic erysipelas. 
It is reported of the late Sir George Beau- 
mont, that he was at work after breakfast 
upon a picture, and fell down in a fainting- 
fit. Erysipelas presently showed itself on 
the head, and soon proved fatal. 

The severity of the premonitory symp- 
toms is not necessarily an indication of the 
severity of the erysipelas. They may be 
very violent, and the inflammation slight, 
and vice versa. This seems to depend much 
on the temperament of the individual, and 
the greater or less tendency to constitutional 
reaction under partial derangement. The 
character of the symptoms, too, is modified 
by the same causes. One person will be 
restless and excited, another torpid ; in one 
there may be violent rigors, in another 
scarcely a feeling of chilliness, though the 
inflammation developed may be the same 
in situation and intensity. The period that 
may elapse between the attack of febrile 
symptoms and the development of the 
local inflammation, is far from being a fixed 
one. It may vary from a few hours to 
three or four days, and in rare cases to even 
a longer time. 

The local symptoms may be described 
under the principal forms of the disease in 
which they are developed, viz., of simple 
and phlegmonous erysipelas, and of diffuse 
cellular inflammation. 

In its mildest form the inflammation re- 
sembles in all respects a simple erythema. 
The skin becomes of a diffused bright-red 
color ; it retains its usual pliancj', and there 
is no swelling to be either seen or felt, 
neither is there any vesication. The pa- 
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tient experiences a sensation cf tingling 
and slight burning in the part. The con- 
stitutional symptoms are usually very slight, 
and the inflammation terminates alter a 
clay or two in resolution, followed perhaps 
by some desquamation of the cuticle. In 
its severer forms, simple erysipelas pre- 
sents more definite characters. The skin 
becomes red, tense, and shining ; frequently 
of a rose tint, whence the popular name ; 
but the color may vary from a reddish- 
yellow to a deep livid red. The appear- 
ance of swelling may be at first very slight, 
but on passing the hand from the sound to 
the inflamed surface, a marked elevation of 
the latter will be noticed. The limits of 
the inflammation are, in general, sharply 
defined — the redness not merging insensibly 
into the natural color of the skin, as is seen 
in phlegmon. A large portion of the skin 
may be attacked at once, and the inflam- 
mation has a tendency to spread widely in 
all directions; or in one direction espe- 
cially ; or it may be to break out in new 
patches, which extend and merge into one 
another, and into- the part primarily af- 
fected. The parts newly invaded present 
the most characteristic appearances, as the 
disease is usually fading in those first at- 
tacked, while it is spreading to parts beyond. 
The redness disappears on pressure, and 
returns immediately on the pressure being 
removed. The skin has a more resisting 
feel than natural, and is hot to the touch. 
Very frequently miliary vesicles, or large 
bullse, appear after the first few days, which 
burst and form incrustations ; hence the 
terms E. miliare and phhjctenodes. The 
vesicles are usually filled with a transpar- 
ent serum, changing afterwards to a straw- 
colcr and becoming often semipnrulent ; 
in weakened states of the system their 
contents have a deep purple color. The 
pain is at first of a tingling and itching 
character, becoming afterwards more severe, 
burning and smarting. But it is not con- 
stant, nor is it ever of the throbbing, 
wearing kind which exists in ordinary 
phlegmon. Often there is an almost en- 
tire absence of pain ; but tenderness on 
pressure is always present. This is most 
marked while the inflammation is recent. ; 
hence at the circumference there may be 
great tenderness, while in the central parts 
it may have disappeared. 

The inflammation, though chiefly affect- 
ing the skin, is not limited to it. The areo- 
lar tissue beneath is more or less infiltrated 
with serum ; so that, soon after the first 
invasion of the disease, considerable tume- 
faction takes place, and the skin becomes 
correspondingly tense and shining. When 
the face is the seat of the inflammation it 
becomes enormously swollen, so that the 
features are altogether obliterated. 

Suppuration and gangrene do not gen- 



erally result from this form of erysipelas ; 
suppuration, however, occasionally takes 
place in small patches beneath the skin, 
especially in parts where the cellular tissue 
is lax ; and gangrene may occur in persons 
whose systems have previously been much 
debilitated. The more usual course is, 
that the inflammation extends and retains 
its activity for three or four days, and then 
gradually declines, the swelling decreasing 
from the absorption of the serum, and the 
skin getting a somewhat shrivelled look and 
a deeper red color. The whole passes off 
in from seven to ten days. When the red- 
ness and tension persist for a much longer 
period, a deeper-seated inflammation, with 
suppuration, may be suspected. Desqua- 
mation of the cuticle almost always follows 
the subsidence of the inflammation. 

Simple erysipelas, unless it attack the 
head and face, or occur in persons already 
enfeebled by disease, is not of itself a for- 
midable complaint. In the head and face it 
is dangerous, from the tendency to affection 
of the deeper-seated organs. Thus the 
membranes of the brain are often much 
congested from the pressure made by the 
swollen tissues of the face and neck on the 
veins returning blood fro.'n the head, the 
membranes being already in a partially con- 
gested state from the febrile condition at- 
tending the disease. 

Occasionally cerebral excitement like that 
of delirium tremens takes place, and this 
even after the early and active state of the 
erysipelas of the head has subsided. _ This 
usually occurs in those who have habitually 
led irregular lives, and should be looked 
on perhaps as an accession of delirium 
tremens upon an attack of erysipelas. 

Dr. Copland 1 mentions a case which oc- 
curred in the practice of Mr. Byam, and in 
which the "cellular tissue of the throat and 
of the whole neck was so distended, that the 
integuments appeared girt around them 
with the utmost tension ; and in this in- 
stance the respiration and cough were as 
distinctly croupal as in idiopathic croup. ' ' 
Severe inflammation of the membrane of 
the fauces, with affection of the larynx, is 
another source of danger. It sometimes 
gives rise to that most dangerous condition, 
cedema of the glottis. In one cf the cases 
recorded by Mr. Arnott 2 death ensued from 
ulceration and sloughing at the back of the 
larynx. Although erysipelas did not make 
its appearance externally in this case, yet 
the fact that two members of the family 
were seized with sore throat, accompanied 
by severe erysipelas, justifies the conclusion 
that this was a case of suppressed erysipe- 
las ; of the same nature, pathologically, as 
the sore throat of suppressed scarlatina. 

1 Dictionary of Medicine, art. " Erysipelas." 

2 Medical and Physical Journal, March, 1827. 
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The congested state of the lungs, which 
is occasionally found to exist in these cases, 
depends no doubt on the impeded respira- 
tion, produced by the swollen mucous mem- 
branes. 

These accidents occur most frequently 
in phlegmonous erysipelas ; but they may 
take place in the more aggravated forms 
of the simple variety. 

In oedematous erysipelas, the characters 
of the disease are considerably modified by 
the condition of the patient. It occurs in 
those of broken-down constitution, affected 
perhaps with serious organic disease, or 
reduced by previous illness. Instead of 
the usual bright rose-color, the skin often 
presents a pale brownish or pale yellowish- 
red color, and there is a strong disposition 
for it to run into gangrene. When this is 
imminent the pain is greatly aggravated 
and the skin assumes a livid dark appear- 
ance. The cellular tissue becomes loaded 
with serum, and the affected part presents 
much of the character of advanced ana- 
sarca. Such cases are serious, not so much 
from the severity of the erysipelas, as from 
the low state of the vital powers of those 
in whom it is usually seen. 

One or two fonns under which the in- 
flammation at times appears may still be 
mentioned. The disposition to spread 
from the point originally invaded is one of 
the distinctive characters of erysipelas. 
But this tendency is sometimes so great 
that the inflammation will spread over con- 
siderable parts of the body, while those 
previously affected have returned to their 
natural state (B. ambulans). In a case 
recorded by La Motte, 1 the inflammation 
began in the head and extended down the 
neck and shoulders, and so continued 
spreading downwards, the upper part get- 
ting well, until no portion of the surface of 
the body had escaped, even down to the 
fingers and toes. M. Vidal 2 mentions an- 
other instance of rapid extension of the dis- 
ease over the whole surface of the body. 
In other cases the inflammation will not 
spread continuously, but will invade dis- 
tant parts, subsiding in one spot while it 
breaks out in another. To this form, which 
illustrates the alliance between erysipelas 
and the eruptive exanthemata, the term 
erratic (E. erraticum) has been applied. 3 

1 See Cooper's Surgical Dictionary, art. 
"Erysipelas." 

2 Medecine Operatoire. vol. i. p. 147. 

3 In reference to this erratic tendency in 
erysipelas, Hunter says : " There appear to me 
two ways of accounting for this : one is, that 
the whole skin is very susceptible of such ac- 
tion, and readily goes on with it by continued 
sympathy ; and the part having gone through 
the action, like the small-pox, etc., loses the 
disposition, and the action ceases. The other 
is, that the inflammation is such as to contami- 
nate while it spreads ; but when it has once 
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The severer forms of erysipelas, such as 
the phlegmonous and oedematous, are 
rarely erratic ; but this erratic tendency, 
though generally associated with the sim- 
ple variety, often indicates organic disease 
of the secreting organs, or broken-down 
constitution. It is most frequently seen in 
connection with erysipelas of the trunk, 
and is very rarely attended with vesication. 
The inflammation may appear slight and 
partake more of the characters of a simple 
erythema ; but this form of the disease is 
never to be regarded without some appre- 
hension. 

The metastatic erysipelas, which has 
been described by many authors, is proba- 
bly allied to this erratic form. In these 
cases the inflammation suddenly recedes 
from the surface, and some internal organ, 
the lungs, or stomach, or intestines, are 
immediately affected. 

This occurrence is, however, much more 
rare than was at one time supposed. A 
few cases have certainly been recorded 
which seem to establish its possibility; but 
it is so uncommon that many of the best 
observers, with the greatest opportunities, 
have never met with an instance of it. It 
is not so unusual to find the serous mem- 
branes affected coincidently with the skin, 
or during the course of the disease, but 
without any disappearance of the erysip- 
elas. 

"Universal erysipelas," as it has been 
called, that is, where the whole surface of 
the body is attacked at once, not by spread- 
ing, must be extremely rare, if it ever oc- 
cur. Mr. S. Cooper, in his Surgical Dic- 
tionary, mentions one such case, which 
was related to him by Mr. Maul, of South- 
ampton, but the details are not given. 
Another instance is related by M. Eenau- 
din, 1 but somewhat vaguely. It occurred 
in a woman fifty years of age. ' ' The en- 
tire skin of the trunk and limbs was 
slightly swollen, and was of an intense 
erysipelatous red color ; the face alone 
seemed to be less affected. " It is possible 
that this may have been an instance of 
rapid erratic erysipelas. 

The other great variety of erysipelas, 
the phlegmonous, into which, however, 
the simple form merges insensibly, is of a 
far more serious character. Simple ery- 
sipelas attacks principally the cutis, and 
the areolar and adipose tissues are affected 
only in a secondary and comparatively 
trifling manner ; suppuration may indeed 
occur, but only in small patches and with- 
out death of the structures. But in phleg- 
monous erysipelas the subcutaneous tissues 
are involved as largely as the skin, and ex- 



acted, it is cured, as above observed." See 
Hunter's Works, Palmer's edition, vol. iii. p. 
315. 

1 Dictionnaire des Sciences Medicales. 
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tensive suppuration and death of the struc- 
tures involved is the more frequent termi- 
nation. As in the inflammation of the 
skin, so in that of the areolar tissue, there 
is no tendency to limitation and circum- 
scription by lymph ; in this respect there 
is a striking contrast to true phlegmon. 
The skin itself, congested by the inflamma- 
tion, and its nutrition interfered with by 
the destruction of the areolar tissue which 
supports and carries its vessels, falls largely 
into gangrene. The general constitutional 
symptoms which usher in and accompany 
the inflammation are more severe. Phleg- 
monous erysipelas is generally the conse- 
quence of wounds penetrating to the cellu- 
lar tissue. It is in the head and in the ex- 
tremities that the inflammation is seen in 
its most severe forms. In the former situ- 
ation, however, destruction of the skin is 
not frequent. 

The general symptoms are, as has been 
stated, of the same nature as those seen in 
connection with the simple erysipelas, but 
they are usually of more aggravated char- 
acter. Dupuytren has pointed out that 
the febrile symptoms, although continued, 
are often marked by paroxysms and remis- 
sions, so that they have even been mistaken 
for those of intermittent fever. The signs 
of disorder of the digestive system are gen- 
erally more prominent in phlegmonous than 
in simple erysipelas. Sometimes, however, 
the disease sets in mildly, both locally and 
generally, and gradually assumes a more 
serious character. _ 

The inflammation may at first present 
much the same appearance as in the sim- 
ple form, and there is often pain in the 
parts for some hours before the fever mani- 
fests itself. Generally, however, the red- 
ness is less vivid and has a dusky hue, and 
the color is not uniform ; it is usually 
deeper at the centre than towards the cir- 
cumference. The swelling is considerable, 
and pressure with the finger leaves a pit 
which does not immediately fill up, nor 
does the color reappear directly upon the 
removal of the pressure. After a time the 
skin becomes so tense and hard that pit- 
ting under pressure can no longer be pro- 
duced ; the redness becomes deeper and 
often assumes a violet hue ; small vesica- 
tions and phlyctsenas are frequently but 
not always present ; the pain is severe, 
burning, and often pulsating, and the gen- 
eral symptoms are aggravated ; the urine 
is high-colored and thick, its quantity is 
much diminished, and this amounts at 
times even to suppression ; the tongue is 
thickly coated and yellow. 

At this point, about the fifth or sixth 
day from the invasion of the inflammation, 
the symptoms often remain for a time sta- 
tionary, or there may be a fallacious ap- 
pearance of amendment. From having 



been hard and resisting, the skin becomes 
softer, it yields, and again pits under pres- 
sure. There is no sign of fluctuation, and 
the surgeon may be flattered with the hope 
that resolution is taking place. But the 
persistence, and often the aggravation of 
the general symptoms, and, as not unfre- 
quently happens, a fresh attack of rigor, 
indicate that so farfrom there being amend- 
ment, this is really the period at which the 
most serious changes are taking place. 
The cellular tissue has become the seat of 
suppuration and death. No fluctuation 
can be perceived, for the pus or purulent 
serum, when it first forms, is diffused 
through the areolae, or in thin layers, with- 
out any circumscribing boundary. In some 
situations, indeed, where the cellular tissue 
is abundant, as in the eyelids and face gen- 
erally, the pus is found of good quality and 
in circumscribed cavities. Nor is the puru- 
lent secretion generally of an unhealthy 
character before sloughing of the tissue 
takes place, except in those whose general 
powers are much reduced, when it will be 
found to be thin and sanious. 

If the disease be left to itself, the pus 
collects in larger quantities, separating the 
skin from its cellular membrane, and this 
from the fascia below, even throughout the 
entire limb, without forming a prominent 
swelling as in phlegmon, but burrowing 
amongst the tissues. The skin, thinned 
and detached, becomes livid, and ulcerates 
or sloughs. The phlyctsense which may 
have formed burst, and show a dead patch 
of skin beneath them. The pus which 
escapes is fetid, and shreds or layers of dead 
cellular tissue are found floating in it. 
From time to time large flakes of sloughy 
membrane, often many inches in length, 
and soaked in pus, are discharged. The 
destruction of the skin proceeds, parts 
which hitherto have retained sensibility 
and color fall into gangrene, and, in ex- 
treme cases, an entire limb may be denuded. 
Generally, however, in the midst of the 
loosened skin and sloughy cellular tissue, 
small bands covered with granulations may 
be seen connecting the skin with the fascia 
below. These, as Dupuytren has pointed 
out, should be carefully preserved ; they 
mark situations in which the vessels and 
nerves have escaped the general destruc- 
tion, and they serve as starting-points for 
reparative action. 

In general the destructive action of the 
inflammation is limited by the fascia ; but 
this is not always the case. Where the 
disease has been very violent, the fascia, 
the intermuscular septa, the sheaths of the 
vessels and of the tendons, and the tendons 
themselves, may become involved. Even 
the joints may be penetrated and rapidly 
destroyed, and the bones may be denuded 
of their periosteum and become necrosed. 
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Under these circumstances the limb will 
probably be permanently disabled, even if 
preserved ; and at the best it will be a very 
long time before the muscles can again be 
brought into use. 

Up to what may be called the third stage 
of the erysipelas, that, namely, in which 
' the hard brawny state of the skin has not 
given way to the soft quaggy condition, 
resolution may take place under active 
treatment ; rarely, indeed, in the lower ex- 
tremities, in which there is a strong dispo- 
sition for the inflammation to run on to 
suppuration. And when suppuration has 
occurred, the formidable destruction which 
has been described may, by treatment, be 
limited or arrested. 

The condition of the cellular tissue may 
often be seen in all its stages in fatal cases ; 
for as the disease is progressive, some parts 
will be found in which only the earlier 
changes have taken place, while in others 
the destruction is complete. At first the 
tissue is congested and vascular, and its 
areolae contain serum, which is occasionally 
tinged with blood. The serum becomes 
thicker, and is replaced by a semifluid, 
whitish, or often deep yellow matter. This 
is still lodged in the areolae, and does not 
flow from them when cut into. By and by 
true pus appears, which, though still lodged 
in the cellules of the tissue, escapes when 
they are laid open. In the last stages the 
areolar tissue is found broken down, the 
pus is diffused in layers, and contains the 
fragments and shreds of cellular membrane. 

The skin, where it has remained un- 
touched by ulceration or mortification, loses 
after death its red color, and appears shriv- 
elled and brown. Its vascular tissue will 
be found congested, the veins especially 
being filled with dark thick blood. Pus 
and serum will be found in its areolae ; and 
exudations of a plastic kind, such as exist 
in carbuncle, may be present. The cuticle 
readily peels off, and it seems as if a thin 
layer of serum lay between it and the 
corium. 

The internal organs, in fatal cases of 
erysipelas, do not present any special char- 
acters. Almost always there will be some 
disease of liver, spleen, 1 or kidneys; often 
congestion of the mucous surfaces of the 
stomach and intestines ; in short, such ap- 
pearances as might be expected in persons 
of broken constitution, especially when it 
is caused by habitual intemperance. The 
principal morbid characters are found in 

1 The morbid states of spleen, so often found 
in connection with erysipelas, are no doubt most 
frequently dependent on the altered condition 
of the blood in the later stages of the inflam- 
mation, and not on any pre-existing disease of 
the organ. The kidneys, too, will often be 
found congested in cases which present no evi- 
dence of previous disease of these organs. 



the blood. In the early stages of the dis- 
ease it has much the appearance of ordi- 
nary inflammatory blood ; the fibrin is 
abundant, and forms a marked buffy coat, 
and the white corpuscles are very abun- 
dant. But when the disease has passed be- 
yond the active stage and the symptoms of 
depression have come on, the blood loses 
the disposition to separate, and forms a thin 
loose coagulum. Where death has occurred 
from the disease, the blood is sometimes 
thin and fluid, sometimes pitchy, often de- 
positing a blackish powder. It stains the 
inner surface of the heart and great vessels, 
while the course of the superficial veins is 
tracked out by transudation. The corpus- 
cles are much altered, broken up, and 
irregular. There are, then, sufficient indi- 
cations that, as in typhoid and allied dis- 
eases, the blood is the principal seat of 
diseased action, which manifests itself in 
death and disintegration of the corpuscles. 

A very important fact has, however, 
been mentioned to me by Mr. Busk, viz., 
that in all the fatal cases which he exam- 
ined, the lungs were highly congested, and 
that on close inspection the smaller pul- 
monary vessels were always found to con- 
tain pus ; that, in fact, a minor degree of 
pyaemia was always present. He has ob- 
served the same thing in the small veins 
of the head where that part has been the 
seat of erysipelas. 

In those rarer cases in which the de- 
struction of the fascia? and intermuscular 
cellular tissues has taken place, the mus- 
cles of the part are found black and soft. 
There is no evidence that they partake of 
the inflammatory action ; their disorganiza- 
tion probably depends on the destruction 
of the tissue which supports their vessels, 
which themselves are first blocked up and 
ultimately carried away in the general 
sloughing. 

Associated with erysipelas in its causa- 
tion and in many of the phenomena attend- 
ing it, is a form of disease which has 
attracted attention, in this country especi- 
ally, under the name of "diffuse cellular 
inflammation." Although many cases of 
this disease had been described, its true 
nature was little recognized until the ap- 
pearance of Dr. Andrew Duncan's paper 
in the first volume of the "Edinburgh Med- 
ical and Chirurgical Transactions." This 
form of inflammation, which, it may be 
stated, in its general characters is identical 
with the cellulitis of phlegmonous erysip- 
elas, arises from many causes. The cases 
to which Dr. Duncan drew attention were 
principally those caused by punctures made 
in venesection and in dissection ; but the 
inflammation may follow any form of in- 
jury or surgical operation, or it may even 
take place without recognized injury, from 
the general condition of the patient or of 
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the atmosphere. The disease is seen in its 
most intense form in those cases in which, 
as in dissection-wound, a septic poison is 
directly inoculated. Such cases will be 
more fully treated of under the head of 
Animal Poisons. They must, however, 
be shortly noticed here in illustration of the 
general pathology of the erysipelatous affec- 
tions. 

The diffuse inflammation of the cellular 
tissue is very frequently seen in connection 
with absorbent inflammation and phlebitis, 
as Avell as with erysipelas ; but it may occur 
independently of either. It may be sup- 
posed that they are in some degree allied 
in their nature, since they are so often seen 
to prevail at the same time and under simi- 
lar circumstances. But there must be some 
condition of the system which modifies 
the action and determines the course which 
the inflammation shall take. After inocu- 
lation of the same morbid matter, one may 
be affected with diffuse cellulitis, another 
with inflamed absorbents, while on a third 
nothing will be manifested, perhaps, beyond 
an irritable state of the punctured part. 

The general symptoms, when the disease 
takes place as a consequence of ordinary 
injury, are the same as are seen in erysipe- 
las, and run the same course ; but the ten- 
dency to collapse comes on earlier, and the 
whole course of the disease is more rapid. 
In the cellulitis which follows the inocula- 
tion of septic matter this is especially the 
case, and death ensues more distinctly from 
the general poisoning of the system than 
from the extent and severity of the local 
affection. The early symptoms may come 
on insidiously, or may set in with violence, 
though even then there is usually a feeling 
of malaise preceding the attack. Profuse 
sweating is pretty constantly present. The 
prostration and excitement of the nervous 
system are more marked than in erysipelas ; 
there is usually great agitation, and the 
delirium is often very violent. Pain is. not 
at first referred to the seat of the inflam- 
mation, but is felt severely in the limbs, or 
back, or head, and more especially in the 
praecordium, and it may move from part 
to part. Pain in the chest, and hurried 
embarrassed breathing, are present in those 
cases where the cellular tissue of the pectoral 
region is affected, as is so. usually the case 
in dissection- and bleeding-wounds. The 
pulse is rapid from the first. The symp- 
toms are indeed very like those of pyaemia, 
to which the disease is closely related. 

The course of the inflammation of the 
cellular tissue is the same in both classes 
of the disease. But while after ordinary 
injury it spreads like phlegmonous erysip- 
elas, directly from the original seat of the 
injury, in cases of poisoned wound it attacks 
a remote part, between which and the 
puncture, in very many cases, no direct 



communication can be traced. In dissec- 
tion-wound there is often inflammation of 
the absorbents and of the axillary glands ; 
but this does not appear to be a necessary 
antecedent; it is often absent, or at any 
rate unnoticed, and is usually transient 
when it does occur. The puncture, too, 
may have entirely healed. The inflamma- 
tion generally attacks the chest on the 
side which has received the wound, begin- 
ning in the neighborhood of the axilla, and 
spreading over the back and chest and ab- 
domen down to the ilium, but rarely pass- 
ing to the opposite side. It may, however, 
begin on the opposite side; or when it has 
commenced in the ordinary situation, may 
break out afresh in distant parts or spread 
across the chest. Often, too, in the course 
of the disease, patches of erysipelas, or 
maculas like those of typhus, may appear in 
various parts of the body. The extension 
of the inflammation to the pleura, medias- 
tinum, or pericardium, is not uncommon. 

The difference between phlegmonous ery- 
sipelas and diffuse cellular inflammation is, 
that whereas in the former either the skin 
and cellular tissue are attacked together and 
from the same cause, or the affection of the 
cellular tissue is secondary to that of 
the skin, in the latter the cellular tissue is 
primarily involved, and the skin may be 
free entirely from or only secondarily af- 
fected with inflammation. The part is 
swollen' and shining, very painful, and of- 
ten exquisitely tender; but the pain and 
tenderness are due to the tense condition 
of the skin, or to the nerves traversing the 
areolar tissue being involved in the inflam- 
mation, not to any inflammation in the skin 
itself. The swelling is diffused and uniform, 
not much elevated, and without a defined 
border. It is at first elastic and hard, but 
after a time becomes doughy. Occasionally 
there is crepitation, from the development 
of gases in the areolar tissue. These 
changes indicate that the inflammation has 
run on to suppuration and sloughing. 
Although the skin does not participate in 
the primary inflammation, yet there is 
often an erythematous blush on it indica- 
tive of the disease below. The absence of 
cutaneous inflammation is most marked 
in those cases which arise from poisoned 
wound, followed by distant cellulitis. 
Where the inflammation follows local injury 
without inoculation, and spreads from the 
injured part, the skin is frequently affected. 
It assumes a pale-brownish, cedematous 
look, and towards the later stages may be- 
come livid, and be the seat of bullje and 
vesications, and in some places even of 
sphacelation. It has been observed in some 
instances that the skin has been colder than 
natural ; but this is by no means necessarily, 
nor is it perhaps even usually the case. 

Resolution may occur, but it is much 
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less frequent than in phlegmonous erysipe- 
las. In the less severe cases healthy ab- 
scess may form ; but almost' invariably the 
suppuration is diffused, and death of the 
cellular tissue ensues. 

The condition of the parts is the same 
as is seen in the subcutaneous tissue after 
phlegmonous erysipelas ; but there is in 
general a greater disposition to deep sup- 
puration and destruction of fasciaa, inter- 
muscular aponeuroses, and sheaths of ten- 
dons. The deeper-seated layers of cellular 
tissue may become directly inflamed after 
injuries or operations. Operations on the 
sternum or neck are sometimes followed 
by diffuse inflammation in the mediastinum ; 
and lithotomy, or division of fistula, by in- 
flammation of the pelvic fasciae or the areo- 
lar tissue about the rectum. 

The inflammation may extend from affec- 
tions of the throat in malignant scarlet 
fever, and may supervene in other parts 
at the termination of low fevers, especially 
when complicated with disease of the in- 
testinal mucous membranes. 

Death occurs in these cases, and espe- 
cially after dissection or poisoned wound, 
more rapidly than from erysipelas. Some 
have terminated fatally as early as the 
fourth day from the receipt of the wound, 
and the eighth day seems to be about the 
average. 

In thus bringing together under one 
head cases of diffuse cellular inflammation 
arising from dissection-wound and from 
ordinary injury or operation, it is not as- 
sumed that the poison is the same in both 
instances. The symptoms are the same, 
but so are those in snake-bites, where the 
poison is apparently of a specific nature. 
But it is not improbable that in all these, 
including erysipelas, the condition of the 
fluids of the body is really the same ; and 
that though the morbid matters introduced 
may differ, they will produce a similar 
change in the blood. The intensity of the 
symptoms would depend on the degree of 
concentration of the poison, and the power 
of the system to resist its action. Ohem- 
ico-pathology is more and more tending 
towards the old doctrine of fermentation, 
and indicates the rapidity with which albu- 
men in certain states will induce changes 
in the animal fluids. And we have again 
abundant evidence of the rapid alteration 
which may take place in the whole mass 
of the blood under violent nervous im- 
pressions. 

# Causes. — The question as to the essen- 
tial cause of erysipelas is still involved in 
much obscurity. There is now no doubt 
that the inflammation depends on some 
morbid state of the system, probably begin- 
ning in the blood ; which, as in the exan- 
themata and in typhoid fever, manifests 
itself in an altered local condition and in a 



general febrile action. Dr. Robert Wil- 
liams, who objects to the notion that a 
morbid poison can be developed in the 
system, supposes that an erysipelatous 
virus is always more or less present in the 
atmosphere, ready to act on those who are 
capable of receiving it in consequence of a 
pre-existing unhealthy state. It certainly 
cannot, like an ordinary inflammation, be 
produced at will by continued local irrita- 
tion, however intense or prolonged, while 
in some the slightest local disturbance will 
excite it; and in such persons, as was 
pointed out by Hunter, ''every inflamma- 
tion, wherever it exists, will probably be 
of this kind." Be this as it may, there is 
no doubt that certain causes predispose to 
it ; and that when the system is thus pre- 
disposed, it may arise apparently sponta- 
neously, or from any local irritation. 

_ The causes of erysipelas and of other 
similar constitutional disorders are usually 
divided into "predisposing," and "excit- 
ing. ' ' This division is not,however,sufficient 
to meet all the requirements of the case ; 
and it is proposed here to distinguish them 
into predisposing, exciting, and efficient 
causes. The distinction between them 
may be thus illustrated. Two patients 
are admitted into the wards of a well-ven- 
tilated hospital, each having received a 
similar incised wound. The one is in per- 
fect health, the other is suffering under 
derangement of the liver or kidneys. Sup- 
posing that no special cause of vitiation of 
the atmosphere is present, the wounds in 
both cases will heal ; the one perhaps by 
the first intention, the other probably more 
slowly and with unhealthy action ; but in 
neither will erysipelas be likely to occur. 
If, however, there be placed between these 
patients another, suffering under erysipe- 
las, the first will probably still go on well, 
while the second will be attacked by the 
disease. Here the previous disease will 
predispose to the reception of the poison, 
and the wound will excite its action, while 
the emanation from the erysipelatous pa- 
tient will be the efficient cause, without 
which neither of the two other states will 
be sufficient to induce the special inflam- 
mation. In the healthy subject, although 
an exciting and an efficient cause be pres- 
ent, the system will have strength enough 
to resist the influence of the miasm ; the 
predisposing cause is absent. 

Although in instances such as the fore- 
going the distinction between predisposing 
and efficient causes readily suggests itself, 
yet from our imperfect knowledge of the es- 
sential nature of erysipelas, it is not possible 
in a large numberof cases to discriminate be- 
tween them. An atmosphere tainted by im- 
perfect ventilation, or by noxious effluvia, 
may possibly generate the poison, or may 
merely, predispose to its reception. 
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With this reservation, we may consider 
bad ventilation, especially where the at- 
mosphere is impregnated with any impure 
exhalation, as among the most common 
predisposing causes of erysipelas. Hence 
the frequency and severity of the disease 
in hospitals a quarter of a century ago, as 
compared with the present time. A re- 
markable instance of the truth of this is 
furnished by the Middlesex Hospital. Pre- 
vious to the alteration of the hospital in 
1848, the ventilation of the wards, but 
more especially of the passages leading to 
them, was extremely deficient, and erysip- 
elas, with its allied diseases, pyaemia and 
diffuse cellular inflammation, were very 
common. The wards, for the most part, 
remain unaltered in size, and the position 
of the windows is the same, but they are 
on a better construction. The approaches 
and passages have, however, undergone a 
complete alteration, and are now thor- 
oughly ventilated. Erysipelas, from being 
common, has become extremely rare, not 
more than ten or twelve cases occurring in 
the hospital in the course of the year, nor 
does the disease appear disposed to spread 
when cases are admitted. There are few 
metropolitan hospitals which cannot afford 
the same kind of evidence. Yet it does 
not appear that all kinds of vitiation of 
the atmosphere, however intense, will pre- 
dispose to the disease. The houses in the 
neighborhood of the Thames, for example, 
during the summers when the emanations 
from it were most offensive, were not par- 
ticularly visited by the disease. The Cri- 
mean army medical report, affords us 
another remarkable instance. Low fever 
abounded in the camp and the hospitals, 
where numbers of wounded were lying ; 
the wounds took on various forms of un- 
healthy action, but erysipelas was almost 
entirely absent. Vitiated and unhealthy 
states of atmosphere, then, even when 
conjoined with circumstances which are 
generally most favorable to the recep- 
tion of the disease, are not of neces- 
sity sufficient to induce its appearance. 
On the other hand, the atmosphere 
may be vitiated by causes so slight as to 
escape observation, and yet be abundantly 
productive of erysipelas. An instructive 
example of this was seen in one of the 
male accident-wards of the Middlesex Hos- 
pital a few years ago. It was observed that 
erysipelas commonly attacked the patients 
in two beds in particular, while it did not 
occur in any other patient in the ward or in 
the hospital generally. The constant repe- 
tition of this occurrence led to the conclu- 
sion that some special cause of vitiation of 
the atmosphere was in operation in the 
neighborhood of these beds, and it ap- 
peared probable that the presence of a 
dust-bin in the area below the window, on 



each side of which they were placed, must 
have had to do with the phenomenon. The 
dust-bin was cleansed and whitewashed, its 
door was kept closed, and directions were 
given that the window should not be al- 
lowed to remain open. The erysipelas at 
once disappeared. A couple of years af- 
terwards, the disease was again found to 
attack the patients in the same beds. It 
appeared that the precautions had been 
neglected, the dust-bin had again become 
foul, and the door had been allowed to re- 
main open. The adoption of the same 
measures again rendered the beds healthy, 
and they have since remained so. It may 
be remarked, that no unpleasant effluvium 
was detected in the neighborhood of the 
window, which could lead to the impres- 
sion that the atmosphere was in any way 
tainted. Here it cannot be determined 
whether the impure air merely predisposed 
the patient s to take erysipelas, or Avhether the 
actual materies morbi was generated. The 
latter is, perhaps, the more probable view. 

Exposure to cold and wet, improper or 
insufheient diet and habitual intemperance, 
predispose to the disease, partly by their 
general debilitating effect, partly by their 
inducing disease of the abdominal viscera, 
especially of the liver and kidneys. In- 
deed, derangement of the digestive and 
excreting organs, particularly diabetes and 
Bright's disease, must be ranked as 
amongst the foremost of the predisposing 
causes. Women suffering from amenor- 
rhoea or dysmenorrhoea seem to be very 
liable to be attacked by it. Sometimes 
erysipelatous inflammation takes place pe- 
riodically at the menstrual period. M. 
Costallat saw a woman who, during five 
menstrual periods, had erysipelas of the 
foot. The catamenia came on as soon as 
desquamation began. 1 This had been ob- 
served too by Hoffman. Patients recover- 
ing from dropsy and from fever are prone 
to it ; but it is remarkable that those suf- 
fering from pulmonary disease are not very 
susceptible to its influence, and according 
to Dr. R. Williams phthisical patients are 
rarely affected. Powerful mental emotions, 
whether temporary or continued, are un- 
doubted predisposing causes; and none 
more so than protracted anxiety — per- 
haps from its influence on the digestive 
organs. 

In some persons there seems to be a con- 
stitutional predisposition to erysipelas, the 
slightest causes inducing an attack of the 
inflammation. On what this state of system 
depends, is often obscure ; it does not ap- 
pear to be connected with the general 
health. The same proneness to special in- 
fection is seen in the case of many other 
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diseases. It is observed, however, that 
this proneness to the disease is often con- 
nected with the rheumatic and gouty dia- 
thesis. 

Exciting Causes. — Of the exciting 
causes the most frequent is local injury. 
Any kind of wound, even the simplest in- 
cised wound, any contusion, or fracture, or 
sprain, may excite the inflammation; but 
lacerated wounds of the extremities, and 
scalp- wounds, are its most fruitful sources. 
Fatal erysipelas has followed the mere re- 
moval of an atheromatous tumor of the 
scalp. But while the inflammation may 
follow the simplest wounds where every 
proper attention is paid to them, they be- 
come far more decided causes of it if irri- 
tated by improper applications or by fric- 
tion, or if thorough cleanliness be not ob- 
served. The retention of an unhealthy 
purulent discharge by compression or ban- 
dages is a common cause of erysipelas. 

That erysipelas should follow an ordinary 
clean incision, without inoculation of a 
morbid material, and which yet would not 
have occurred unless some local injury had 
been inflicted, in no way supports the view 
that it is a mere modification of an ordi- 
nary inflammation. The same thing is seen 
in other diseases ; in gout, for example, 
where an injury to a joint, or a contusion, 
or overexertion, will often determine at 
once an attack in the part. 

A current of cold air will excite the dis- 
ease in the head ; and it often follows the 
application of cold to the loins during men- 
struation, whereby the discharge is checked. 
A sudden chill will cause it. Overexer- 
tion will determine its appearance. Gener- 
ally, however, in such cases there are co- 
existing circumstances favorable to the pro- 
duction of erysipelas ; as long exposure to 
cold or wet, insufficient food, etc. This is 
often seen in the London hospitals in those 
who have walked from long distances in 
search of employment. But there is an- 
other and perhaps more decided cause in 
operation, namely, the vitiation of the blood 
itself by overexertion. The observations 
of Duhamel, Haller, and Chaussier show 
that in overdriven animals the blood be- 
comes disorganized and capable of produc- 
ing gangrenous pustules and malignant 
fever when inoculated in healthy animals 
or in man. * And yet, as is seen from the 
Crimean army report, the fatigue to which 
the men were exposed, even when followed 
by severe wounds and confinement in hos- 
pital, did not give rise to erysipelas. 

The scarification of parts affected with 
oedema, the legs and scrotum especially, is 
very apt to excite the disease, as are leech- 
bites and wounds made in venesection ; 

^ee on this subject Copland's Dictionary, 
art. " Blood," p. 192. 



and, when the predisposition is strong, 
even casual errors of diet. It is frequently 
seen in hospitals that patients who have 
received an injury which is going on favor- 
ably will be seized with sickness and shiver- 
ing, and erysipelas will show itself. It will 
turn out that the mistaken kindness of 
friends has led them a day or two before 
to smuggle in some improper food, half- 
ripe fruit, or pastry. In short, it would 
seem that anything which produces a sud- 
den derangement of the actions of a part, 
or of the whole sj'Stem, may, under certain 
circumstances, determine an attack of ery- 
sipelas. In general, however, in order to 
induce phlegmonous erysipelas or diffuse 
cellular inflammation, the exciting cause 
must operate directly on the areolar tissue. 
Efficient Causes. — The efficient causes 
may be considered under the heads of (1) 
general atmospheric condition, or epidemy ; 
and (2) infection or contagion. 

(1) It is a matter of common observa- 
tion, that erysipelas is far more prevalent 
at one time than at another, and in one 
situation than in another. But this ten- 
dency has often been present to so great an 
extent as to give to the disease the character 
of a severe epidemic. So far back as the 
time of Hippocrates this fact was observed. 
He has described an epidemic erysipelas, 
commencing in the spring and prolonged 
through the summer and autumn. In more 
recent times the records of such invasions 
have been very numerous. It does not ap- 
pear that there is any one state of atmos- 
phere in particular which tends to produce 
these epidemic forms. In some instances 
the season was cold and damp ; in many 
others great heat and drought prevailed. 
Winter and summer have alike seen them. 
Generally, however, other epidemics were 

Prevalent at the same time ; and we may 
ence conclude that the atmosphere was 
unfitted to destroy the miasmata which 
were generated. 

(2) "While the existence of epidemic ery- 
sipelas is unquestioned, the infectious 
nature of the disease is by no means uni- 
versally admitted. The French writers 
generally are opposed to such a notion, 
while it is received by most English author- 
ities. _ The question is one of great prac- 
tical importance. The possibility of pro- 
ducing the disease by direct inoculation 
from the vesicle may be put aside, resting 
as it does on the unconfirmed experiment 
of Willan. All hospital surgeons, however, 
are aware of the risk attending the indis- 
criminate use of sponges when erysipelas is 
present in a ward. It is seen that if a 
wound be cleansed with a sponge which 
has been used on an erysipelatous patient, 
the disease is pretty sure to appear in it. 
In many hospitals sponges are not, on this 
account, allowed to be used, and tow or 
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cotton-wool are substituted, and are at once 
thrown away. [The use of Morton's car- 
riage, or of some similar contrivance, isone 
of the best ways to avoid carrying septic ma- 
terial from one patient to another, besides 
being a great convenience. The water (car- 
bolized or not) is carried from the small tank 
through a hose from which the wound is 
washed ; thus the same water flows over the 
wound but once. The waste is caught in 
a basin and thrown into a receiver on the 
carriage.] l And this is a wise precaution. 
There is, indeed, no proof here that a specific 
virus is transferred from one patient to an- 
other. Those who deny the contagious 
nature of erysipelas not unreasonably as- 
sume that when the disease is prevalent it 
may be excited by an irritation, and es- 
pecially by the application of impure ani- 
mal matter to a wounded or ulcerating sur- 
face. In the same. way, the mere fact of 
the extension of erysipelas in a hospital, 
or other limited locality, without direct 
contact, is no evidence per se of infection. 
It may, and perhaps most frequently does, 
depend on peculiar atmospheric conditions, 
the result of imperfect ventilation or un- 
wholesome exhalations, which generate 
possibly the efficient, possibly only the pre- 
disposing, causes of the disease. It must 
be admitted that the disposition to the 
propagation of erysipelas by infection is not 
so great as is seen in the case of many dis- 
eases. But take the instances of scarlet 
fever, typhus, and typhoid fevers. Of the 
infectious character of the first no one 
entertains a doubt. Of that of the two 
others the evidence is incontrovertible, 
though it is denied by some ; but typhoid, 
though contagious, is infinitely less so than 
typhus. In erysipelas this character may 
be still less marked ; but its existence rests 
on observations too striking and numerous 
to be set aside without the adoption of ex- 
planations far more difficult to receive than 
the simple one which the facts themselves 
suggest. And if it can be shown that, in 
many cases, the evidence of infection is 
just as strong, and rests on precisely the 
same grounds as in scarlet fever or typhus, 
it would surely be irrational to reject that 
evidence because it militates against a pre- 
conceived opinion, or to assign to acciden- 
tal coincidence sequences of events often 
recurring and in a regular order. 

The cases recorded by Dr. Wells, 2 Dr. 
Stevenson, 3 Mr. Arnott, 4 Sir W. Law- 

1 For full description see Surgery in the 
Pennsylvania Hospital, Philadelphia, 1880, p. 
345. 

2 Trans, of a Society for the Improvement 
of Med. and Chir. Knowledge, vol. ii. 

3 Trans, of the Medical and Chirurgical Soc. 
of Edinburgh, vol. ii. 

4 London Medical and Physical Journal, 
March, 1827. 



rence, 1 Dr. Elliotson, Mr. Erichsen, 2 and 
others, are too well known to require repe- 
tition here. They are too numerous and 
too striking to admit of any reasonable in- 
terpretation save that of the presence of 
disease of an infectious nature. Still it 
may be useful to put on record new and 
authentic instances; such as, amongst many 
others which have come to my knowledge, 
the two following. The first, which was 
under the observation of Dr. Rogers of 
Dean Street, resembles, save in its final 
termination, the case which Dr. Elliotson 
has mentioned as having occurred to him- 
self. "A medical student went into the 
country, and was requested by his brother, 
a medical man, to visit an erysipelatous 
patient. Whilst leaning over her, he be- 
came conscious of a nauseous odor, which 
ahnost caused him to be sick. A few days 
after he was suddenly seized with shivering, 
followed by fever ; erysipelas shortly came 
on in the head and face, and he died after 
a week's illness." 

In the second instance, which has been 
communicated to me by Dr. G-oodfellow, as 
having been witnessed in the Fever Hos- 
pital, there seems every reason to think 
that the disease spread from bed to bed by 
infection. ' ' In the epidemic of typhus that 
prevailed in the autumn of 1838, more or 
less of erysipelas was constantly to be found 
in the wards; and, as a general rule, it 
spread from bed to bed. On one occasion, 
however, this was more than usually strik- 
ing. It occurred in the large fever-ward, 
containing thirteen beds, and well venti- 
lated. Erysipelas attacked a patient on that 
side on which were seven beds. She was m 
the bed next but one to the end ; the pa- 
tient lying in the next bed, the third from 
the end, was next attacked, and then the 
patient at the end. The disease succes- 
sively attacked all the patients in the order 
in which the beds were placed until it 
reached the lower end of the ward. It 
then attacked the patient lying at the same 
■end of the ward, but on the opposite side, 
and spread from bed to bed until it reached 
the last on this side, the patient lying 
in which was the only one who escaped." 

[Whatever may be the varying opinions 
as to the contagious nature of erysipelas, 
the question is often practically disregarded 
as to hospitals. The Penns3dvania Hospital, 
for example, has a rule that contagious 
diseases shall not be admitted. Yet erysip- 
elas jjatients are freely taken in from the 
receiving rooms. This course would ap- 
pear to be justified by results, for of sixty- 
five cases recorded as occurring within five 
years, sixty-two were admitted for the dis- 

1 Medico-Chirurgical Trans., vol. xiv. 

2 Art and Science of Surgery, 5th edition, 
vol. i. p. 495. 
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ease. The three others took the disease 
in the hospital, but there is no evidence 
of their having had anything to do with 
each other. Most of the cases were ad- 
mitted to the medical wards for the sim- 
ple form of the disease, but some very- 
severe ones were taken into the surgical 
wards. 

We think this record utterly fails to con- 
firm any high degree of contagion, and also 
if the disease is one of those dependent 
upon the propagation of spores, that for 
some reason or another these spores did 
not act, as no special means were taken to 
destroy them. "These remarks are made 
as statements of absolute facts, and are in 
no way to be used in support of any care- 
lessness or want of precaution as to patients 
with erysipelas. On the other hand, the 
record might be quoted as showing the 
good effects of care and cleanliness in the 
handling and treatment of such cases. 
Any attendant who would neglect to wash 
his hands, after dressing one of these pa- 
tients, would be guilty of a great wrong. We 
are almost as much in the dark as ever as 
to the true nature of contagion, and until 
we are more enlightened we must adopt 
empirical measures to prevent it. Erysip- 
elas, we all know, sometimes fairly sweeps 
through a hospital and then suddenly dis- 
appears, leaving for a while no cases at all, 
and then a few gradually appear. It may 
be that seasons of exemption are passed 
through to be followed by those of liability, 
and if this is the case, and the germ theory 
applies to this disease, then there must be 
times when the germs are stillborn or qui- 
escent." 1 ] 

But the question of the identity in na- 
ture of erysipelas proper with many inter- 
nal inflammations, which has been before 
alluded to, is one of even greater import- 
ance. At the present day, little doubt is 
entertained by British surgeons of the con- 
nection, if not the identity, of this disease 
with puerperal fever. They both arise un- 
der the same circumstances, and the in- 
stances of their coexistence in the same 
patient, and of the tendency which each 
seems to possess to excite the other, are so 
numerous, that it is next to impossible to 
resist the conclusion that puerperal fever 
is but an internal manifestation of erysipe- 
las. And if so, the entire difficulty of re- 
ceiving the view that other internal mem- 
branes may be the seats of the disease, is 
removed. That they are far less frequent- 
ly so than the peritoneum after childbirth, 
is only what we should expect. They can 
rarely be exposed to influences so favorable 
to the production of the disease. Cases 
such as the following, reported by Dr. Gib- 

1 See '' Surgery in Pennsylvania Hospital," 
Philadelphia, 1880. 



son, 1 tend to this conclusion : "An infant 
was attacked with erysipelas of one foot. 
The mother was soon afterwards seized 
with the disease in the head and face. The 
wet-nurse of the infant was taken with 
pneumonia, and was removed home, a dis- 
tance of four miles. Her father, who had 
had an injury to the head, was soon after- 
wards seized with erysipelas of the scalp, 
and died; her sister had low fever, with 
sore throat ; and two children in the same 
house were attacked with croup, and died." 
Dr. Warren 2 states broadly, "I have seen 
numbers of patients perish a few days after 
operations, at the time that erysipelas pre- 
vailed in the hospital, without the slightest 
external erythema. In such instances I 
have been in the habit of stating to you 
that these patients died of erysipelas as 
truly as if they had been covered with an 
erythematous eruption." Careful observa- 
tion is still required on this point, the im- 
portance of which in regard to treatment 
can hardly be overestimated. 

Diagnosis. — Erysipelas is little likely 
to be mistaken for any other disease. Its 
limitation to one part of the body, and the 
uniform character of the redness and ab- 
sence of punctuation where it is invading 
fresh portions of the skin, and the absence 
(save in erysipelas of the head and face) of 
sore throat, distinguish it from scarlet fever. 
The first of Mr. Arnott's cases recorded in 
the Medical and Physical Journal might 
possibly, had it stood alone, have been mis- 
taken for scarlatina maligna. In its severer 
forms, where there is oedema of the subcu- 
taneous tissue, there is no sort of similarity 
between them. 

Erythema has a greater disposition to 
appear in patches ; there is no swelling, and 
the general symptoms are usually milder. 
There is no doubt, however, that under 
the name of erythema are often included 
cases of mild erysipelas. It could hardly 
be mistaken for pemphigus, or any other 
true vesicular disease. From phlegmon, 
the whole character of the inflammation 
and of the pain, its spreading character and 
the absence of prominent local swelling, 
the fever which ushers it in, and the ab- 
sence of limitation, readily distinguish it. 
M. Vidal mentions a case in which malig- 
nant pustule was mistaken for erysipelas : 
this complaint, however, is little knuwn in 
England. 

Diffuse cellular inflammation is not al- 
ways so readily distinguished from other dis- 
eases. It most resembles those with which it 
is most frequently associated, such as ordina- 
ry internal phlebitis, phlegmasia dolens, or 
inflamed absorbents. Where, as in a limb, 
the hard and tender veins can be traced, 

1 Trans, of Edinb. Med. and Chir. Soc, vol. iii. 

2 On Tumors, p. 255. 



538 



ERYSIPELAS. 



and the swelling is principally limited to 
their track, the distinction may be readily 
made ; but when there is more diffused 
swelling, and the course of the veins can- 
not be traced, there may be at first some 
difficulty. In phlebitis, however, there is 
much less tendency to discoloration of the 
skin than even in cellulitis. The appear- 
ance of the limb and the early symptoms in 
intense absorbent inflammation sometimes 
resemble what is found in diffuse inflamma- 
tion, and the two frequently coexist; but 
the red streaks and the extreme tenderness 
of the glands will point out the presence of 
the former. Extensive subfascial phleg- 
monous inflammation may produce rapid 
and general swelling of a limb, but the 
swelling soon becomes more localized and 
elevated ; and the character of the pain 
and the attendant fever are unlike those of 
diffuse cellulitis. 

Prognosis. — So many attendant circum- 
stances must be taken into account in esti- 
mating the probable results of an attack of 
erysipelas, that it is difficult to lay down 
any general rules for the guidance of the 
judgment. Each case will present its own 
special character. 

The season, and the general or local state 
of the atmosphere; the age and consti- 
tution of the patient, his previous habits 
and the coexisting diseases; the exciting 
cause and mode of invasion, and the char- 
acter and the situation of the inflammation, 
must be taken into account. The simple 
varieties uncomplicated with other disease 
will, if the patient be placed in a good 
atmosphere, run their course favorably, 
and terminate in resolution in from six to 
ten days. But under other circumstances 
they may pass into more serious forms, or 
may of themselves be not unattended with 
danger. When the disease is epidemic, or 
endemic, no attack, however slight at first, 
is quite free from peril ; and if at such times 
it supervene on wounds,themortality is often 
great. In the very young and in the aged 
it is never without danger, nor in persons 
of cachectic habit, or whose constitution 
has been broken by previous disease or 
intemperance. When the disease attacks 
a dropsical limb, or comes on in the course 
of a dynamic fever, it often proves fatal. In 
the former case, this depends rather on the 
cause of the dropsy than on the local con- 
dition ; for there are no circumstances un- 
der which erysipelas is more dangerous than 
when the liver or kidneys are diseased. In 
a large majority of fatal cases in adults, 
when the erysipelas is not epidemic, it will 
be found that there is cirrhosis, or some 
other organic disease of the liver, or de- 
generation of the kidney. The presence 
of albumen in the urine, therefore, in the 
early stages of the disease, and in unvary- 
ing amount, must always excite grave ap- 



prehension, as must its presence at any 
period when accompanied by a low specific 
gravity. In the desquamative stage, as 
has been stated, albumen is often present 
in greater or less quantity, but disappears 
as the disease declines. When diabetes is 
present, the erysipelas is serious, and often 
fatal ; and when the disease is erratic, or 
recurrent, or when it lingers on beyond the 
ordinary periods of resolution — the pulse, 
instead of becoming slower, remaining quick, 
or becoming accelerated — a very guarded 
opinion should be given ; such forms are 
frequently associated with internal organic 
mischief. It is principally in the two for- 
mer varieties that metastasis to deepseated 
parts is said to occur. This is, however, 
not a common event in any form of erysip- 
elas ; when it does take place, it is often 
fatal. 

The more severe forms of the disease, 
phlegmonous erysipelas and diffuse cellu- 
lar inflammation, usually occur after 
wounds ; especially lacerated wounds, and 
those made in the great surgical operations. 
They are never unattended by danger, but 
the amount of danger will depend on the 
presence or absence of the conditions which 
have been just noticed. It is in the head 
and in the limbs that injuries most tend to 
excite the inflammation. In the head it is 
more specially liable to occur, both symp- 
tomatically and idiopathically, and should 
never be regarded otherwise than as a se- 
rious disease, from the disposition which 
exists to congestion of the membranes of 
the brain, and to spreading inflammation 
in the fauces and air-passages. Apart from 
this, the danger of these forms of erysipelas 
will be, cceterisparlbiis, in proportion rather 
to the extent to which the areolar tissue is 
involved than to the severity of the inflam- 
mation ; the affection of a whole limb will 
be more dangerous than a more limited 
though more intense inflammation. After 
all, it may be stated as a general proposi- 
tion, that erysipelas is dangerous more from 
its association with other diseases than of 
itself. 

While erysipelas is sometimes a serious 
disease, it not unfrequently has a salutary 
effect on a part or on the system. It often 
seems, like a fit of the gout, to clear away 
a long-standing condition of general indis- 
position. When the disease has passed 
off, the patient will be found to have re- 
gained elasticity of mind and bod}'. And 
in the same way, when a part long affected 
with some chronic intractable disorder has 
been attacked, the disease will have often 
disappeared or have been much ameliorated 
on the subsidence of the inflammation. 

Treatment. — From the earliest times 
to the present day there have prevailed 
amongst practitioners two entirely opposite 
views with regard to the treatment of this 
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disease in its earlier stages. According to 
the one, the disease, being essentially in- 
flammatory in its character, should be treat- 
ed according to the general rules laid down 
for the treatment of inflammation, by free 
bleeding and other antiphlogistic remedies. 
According to the other, the inflammation 
being the result of a lowered state of the 
system, a supporting and stimulating plan 
of treatment should at once be had recourse 
to. Each of these views has found among 
its supporters men of the highest authority 
and of the most extended experience. At 
the present day, indeed, the question no. 
longer possesses the same interest as for- 
merly attached to it. In this country, at 
least, extensive bleeding has in all cases 
fallen greatly into disuse ; and in erysipelas 
especially, unless in very exceptional cases, 
is generally abandoned, though in France 
it has still its advocates. In investigating 
the records of this disease, one fact appears 
to be established, — that whatever plan of 
treatment was formerly adopted, the in- 
flammation ran a certain course with greater 
or less severity. What Sir T. Watson says 
of erysipelas of the head and face is appli- 
cable, so far as the treatment by any of the 
plans formerly recommended is concerned, 
to all forms of the complaint: "I think the 
more you see of this disease, the more con- 
vinced you will be that it is not to be cut 
short by any particular mode of treatment ; 
that it will run a certain course." And 
Velpeau and many others have expressed 
the same opinion. 

Although, undoubtedly, the most satis- 
factory results have on the whole attended 
the treatment by support and stimulants, 
yet it can hardly be denied that the success 
of the opposite mode, even when carried 
to an extent which would now be considered 
by practitioners in this country as highly 
improper and dangerous, has been such as 
to render intelligible, if not to justify, its 
adoption by those who still employ it. 
Some even of those who advocated a stimu- 
lating treatment, condemned the opposite 
plan only because the convalescence was 
thereby protracted ; and the experience of 
Larrey has led him to conclude that it is 
safer in severe cases to treat on either plan 
than to leave the disease to run its own 
course. And it is not altogether correct to 
call erysipelas, as is ofcen done, a disease 
of debility, in the sense that all who are 
attacked by it are in a weakened or low 
state. That the disease, by its continu- 
ance, induces such a condition is undoubt- 
edly true ; but persons whose general 
powers are unimpaired may, from occa- 
sional and accidental causes, be placed in 
circumstances under which they may take 
the disease. In such cases the symptoms 
would run high, and the question might 
reasonably be entertained, whether a treat- 



ment calculated to diminish the intensity 
of the symptoms, and ward off the conse- 
quences which would follow their free de- 
velopment, would not be justifiable and 
even appropriate. From improved sani- 
tary conditions, the efficient causes of ery- 
sipelas are not now so rife in this country 
as they formerly were, and those attacked 
by it are generally, by habitual intemper- 
ance or by some continued predisposing 
cause, very susceptible to its influence ; 
their system is already below par. On the 
other hand, whatever may be at first the 
character of the symptoms, the disease 
sooner or later induces a state of system 
which demands support ; and a wise fore- 
thought would lead to the practice of hus- 
banding the patient's strength as far as 
possible. It is admitted, moreover, on all 
sides, that eases frequently arise in which 
depletion could not be thought of, and in 
which stimulants and support are required 
from the first ; and such are the cases 
which now almost universally present them- 
selves. There is one circumstance which 
should never be absent from the mind in 
considering the propriety of lowering the 
patient, and that is, the tendency which is 
often shown to sudden prostration. 

Whatever may be the mode of treatment 
adopted, there is one point which should 
never be neglected. Every means should 
be taken to ventilate the room properly ; 
the bed-curtains should be removed, and 
the air should be freely admitted around 
the bed. If two or more be affected in the 
same house or ward of a hospital, they 
should be separated. These precautions 
should be taken, not only for the patient's 
sake, but to prevent as far as possible the 
risk of infection. If the erysipelas be in 
the head and face, of course it will be un- 
desirable to allow a draught of air to fall 
on the patient ; but it is equally, or even 
more important, that the air should not be 
stagnant about him. When many are 
attacked in a ward, it is always well to 
empty it as soon as possible, to have the 
walls and ceilings washed, and to ventilate 
it thoroughly. 

It is hardly necessary in a treatise like 
the present, to enter at large upon the 
various means of internal treatment which 
have been applied to this disease. The gen- 
eral principles of therapeutics, as applicable 
either to simple inflammation or to common 
or specific fevers, have of course been 
brought to bear upon it. It is clear that, 
apart from the question of the possibility 
of attacking the specific cause, no general 
rule can be laid down which shall apply to 
a disease which sometimes creates merely 
a transient febrile condition, at others sets 
in with a violence almost equal to that of 
the plague ; which is at one time accom- 
panied by high action, at another prostrates 
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at once the vital powers. Each case nmst 
be treated to a certain extent according to 
the condition of the patient and the char- 
acter of the attack. 

There are certain indications which should 
never be neglected. It has been seen that 
the bowels are generally torpid, though 
sometimes diarrhoea takes place. In either 
case the evacuations are unhealthy. When 
there is constipation, and the bowels 
have been acted on by purgatives, the 
motions are usually pitchy and very offen- 
sive. When diarrhoea is present, the 
motions, though fluid, have otherwise 
much the same character, and are dark- 
colored and offensive. In order to give 
full effect to any treatment, it is well that 
these states should be corrected ; and few 
cases occur in which the action of mercury 
in the first instance is not beneficial. In 
the more usual torpid states of the bowels, 
brisk purgation with calomel and jalap or 
scammony, followed up if necessary by a 
warm aperient draught, so that natural 
bilious motions may be obtained, will 
seldom fail to improve the state of the 
patient, and will always allow wine and 
tonics to be given with greater advantage. 
Even in more advanced cases, when the 
patient is in a state of prostration, with a 
dry tongue and weak pulse, if this point 
has not been previously attended to, his 
condition will be often found to improve 
under the action of the medicine, though 
of course wine and support should be given 
at the same time ; and where the disease 
sets in with diarrhoea, gray powder with 
soda three times a day will generally be 
found beneficial. The same medicine may 
be advantageously given Avhen, after the 
bowels have been acted on by calomel, the 
motions still retain an unhealthy character. 
In the minor cases, saline medicines, with 
small doses of sulphate of magnesia, and 
in some very slight ones mere attention to 
diet, will be all that is needed. The con- 
dition of the bowels is disregarded by some 
surgeons ; and in many cases no doubt the 
disease will run its course, and the patient 
recover, where no attention is paid to this 
point. But it certainly seems consistent 
with reason, as I believe it is with experi- 
ence, that the condition which is amongst 
the most frequent in predisposing to the 
disease, should as fir as possible be re- 
moved. Many cases will of course occur in 
which the judgment of the practitioner will 
lead him to be more cautious in the use of 
calomel. Where the erysipelas, for ex- 
ample, appears at the termination of, or 
associated with, other diseases, such as 
fever, or dropsy with organic affection of 
the liver or kidney, active purgation will 
not be well borne ; but even in such cases 
the use of the milder mercurial preparations 
will often be advantageous, while support 



and wine are allowed at the same time. 
When the derangement of the digestive 
system has been, as far as may be, removed, 
quinine, or cinchona, or calumba, will be 
found useful, though before they may have 
had the effect of making the patient more 
feverish. 

With the exception perhaps of the tinc- 
ture of the sesquichloride of iron, our chief 
trust should be in port wine or spirits and 
beef-tea. The quantity of wine which it 
may be desirable to allow must depend 
very much on the previous habit of the 
patient as well as on the character of the 
symptoms. Generally about six ounces a 
day, if this treatment has been commenced 
early, will suffice ; but in those habituated 
to free living, or when the supporting plan 
has not been resorted to until the symp- 
toms of depression have come, on, much 
more will be required. The effects of 
stimulants must be carefully watched. 
When they are found to produce dryness, 
and heat of skin, with increase of restless- 
ness or torpor, it is a sign that they have 
been carried further than is good, and a 
longer interval should elapse before they 
are repeated. 

With regard to nourishment, a pint or 
two of beef-tea, and one or two cups of ar- 
rowroot or sago, will in general be all that 
is required. The stomach is not in a state 
to digest much, and care should be taken 
not to overload it. The sensations of the 
patient are valuable guides. If there be a 
loathing of food or a tendency to sickness, 
it is of no use, and will often do much 
harm, to force nourishment upon him. 
Wine rarely disagrees, and is as rarely ob- 
jected to. 

Towards the later stages of the disease, 
if the patient be found in a state of low 
wandering, with a weak quick pulse, a 
rough dry tongue, and a cold skin, good 
bottled stout will be often the best medi- 
cine. Patients will be often seen to drink 
a tumbler or two of it with eagerness, when 
they have objected to other things, and 
then to fall into a tranquil sleep ; the skin 
will become warm, and bedewed with a 
comfortable moisture, and the symptoms 
on their awakening will be all ameliorated. 
Instead of wine or stout, it may be often 
better, in any stage, to give the stimulant 
to which the patient has been accustomed, 
especially if he show any marked prefer- 
ence for it. 

It is not a little remarkable that, among 
the numerous medicines which have been 
tried in erysipelas, that class alone which 
seems to exercise any really controlling 
power over the disease should not have had 
a recognized place till within the last few 
years, viz., the preparations of iron. This 
is the more remarkable because Velpeau, 
so far back as the year 1841, emphatically 
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pointed out the advantage to be derived 
from their external use in simple erysipelas 
{E. legitime). In his Lecons Orales, 
speaking of the failure of other remedies, 
he says that he was led to try the sulphate 
of iron, and adds : "It modifies, it changes 
very positively the erysipelatous inflamma- 
tion. I do not say that it extinguishes it 
as soon as it is in contact with it ; but it is 
certain that it sensibly shortens its dura- 
tion, and that an erysipelatous patch does 
not resist the application of the sulphate 
of iron for more than two or three days. 
Treated by this remedy, an ordinary ery- 
sipelas, where there is a succession of 
patches of inflammation, never lasts more 
than three to six days, whereas the aver- 
age duration of the disease is not less than 
twelve days." 1 

The internal use of iron, in the form of 
the muriated tincture, had,_ however, been 
largely and successfully tried by Dr. Gr. 
Hamilton Bell for many years before this 
date ; but it was not until 1851 that the 
results of his experience were made public 
in a paper read before the Medico-Chirur- 
gical Society of Edinburgh. The remedy 
is now in general use, and daily experience 
shows that its value has hardly been over- 
rated by Dr. Bell. The rationale of its 
action advanced by Dr. Bell is more ques- 
tionable. He believes that the beneficial 
influence of the medicine is due to its con- 
trolling power over the tonicity of the capil- 
laries of the inflamed part. That it is 
useful as a general tonic is very probable ; 
but its peculiar action on the disease, con- 
trolling and rapidly cutting it short in a 
manner effected by no other tonic, seems to 
indicate that it strikes more at the root of 
the disease itself, and that its principal 
effect is on the blood, as was suggested by 
Velpeau. The opinion given by Dr. Bai- 
fonr is pretty generally borne out by the 
experience of those who have given the 
medicine a fair trial, " that we now possess 
a certain and unfailing remedy, whether 
the erysipelas be infantile or adult, idio- 
pathic or traumatic." 2 

Cases may occur now and then in which 
the iron will appear to be inert. Indeed, 
I have met with some cases in which, 
although to all appearance very favorable 
for the use of the iron, it has had no 
marked effect in controlling the disease, 
which has run its usual course. It has ap- 
peared to me, nevertheless, that in some 
of these the constitutional symptoms bore 
no proportion to the severity of the inflam- 
mation: # But that given in full doses it 
will do, in the majority of cases, what no 
medicine of any other class has yet been 
found to do, namely, cut short the disease, 

1 Op. cit., p. 307. 
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no one, I believe, who has fairly tried it 
will deny. Less than a drachm and a half 
to two drachms a day will rarely in adults 
produce much effect. In severe cases, an 
ounce and a half to two ounces a day will 
often be required. The evidence of its 
effects rests on this : treated in the ordi- 
nary way, erysipelas, as a rule, runs a 
course of from seven to ten days at the 
least ; treated by the iron, it often subsides 
in from the second to the fourth day. It 
should, however, be given cautiously so 
long as the secretions of the liver and bowels 
are in the unhealthy state which almost 
always accompanies the early stages of ery- 
sipelas. In such cases the free administra- 
tion of calomel, followed by warm saline 
purgatives, is especially called for ; nor 
need the advanced state of the disease, nor 
the lowness of the patient, interfere with 
this treatment, if it have not been previ- 
ously adopted. Even when increased cere- 
bral excitement attends the administration 
of the medicine, there is no need to dis- 
continue its use, for it will be found that 
in general the disturbance will subside after 
a short time, as was pointed out by Dr. 
Bell. The quantity of the tincture which 
may be required will depend on the severity 
of the symptoms. In advanced and serious 
cases, as much as half a drachm may be 
given every hour ; in slighter ones, fifteen 
to twenty minims every four hours will 
suffice. 

Of the symptoms which arise in the 
course of an attack of erysipelas, those 
which belong to affections of the nervous 
system are among the most important- 
They may proceed from vascular excite, 
ment, amounting to inflammation of the 
membranes of the brain, or from conges- 
tion, or from the circulation of an impure 
blood, or from exhaustion of the nervous 
system. Inflammation is rarely present, 
unless as a consequence of severe erysipelas 
of the head. But it must be regarded as 
itself of an erysipelatous nature, and its 
treatment must therefore be based on the 
same general principles as apply to the 
treatment of erysipelas. It is here, if any- 
where, that bleeding may be properly re- 
sorted to. The tendency to effusion makes 
it highly important to lessen as early as 
possible the vascular action. Should it be 
thought necessary to take blood, it should 
be done early, and once for all. But it 
should be done cautiously, by leeches to 
the temples, or by small incisions into the 
inflamed pericranium ; and the bleeding 
should be arrested as soon as an effect has 
been produced on the pulse. It is only in 
the young and plethoric, however, and very 
rarely among the patients in a London hos- 
pital, that bleeding is called for._ Free 
purgation, and the use of turpentine en- 
emata, will be in most cases useful. And 
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when the liver and bowels have been largely 
unloaded, the iron may be safely given, 
and will act as in other states of the disease. 
Wine, too, may be allowed, but its effects 
must be very carefully watched. When 
coma has come on after marked inflamma- 
tory symptoms, with a rapid pulse and 
thickly-coated, black, dry tongue, the case 
is one of the most serious character. Dr. 
Copland says that he has seen the most 
marked benefit from the use of calomel, in 
a full dose, with camphor, followed by tur- 
pentine and castor-oil in the form of an 
electuary, to be placed on the back of 
the tongue, and repeated until the bowels 
begin to act, when its operation may be 
promoted by enemata, blisters being ap- 
plied to the nape of the neck or inside of 
the thighs. Copious offensive black mo- 
tions are generally brought away, with 
marked amelioration of the symptoms. 
This mode of treatment, followed by the 
free use of the tincture of iron and of wine, 
will, I believe, be effective in apparently 
hopeless cases. 

In the other forms of affection of the 
nervous system bleeding is never admissi- 
ble. The general treatment which has been 
recommended will, in most cases, be all 
that is required to allay the nervous symp- 
toms. Sometimes, however, they demand 
special attention. For example, we not 
unfrequently see cases in which the nervous 
excitement and restless wakefulness are 
greatly in excess of the general symptoms 
of the erysipelas, and tend to exhaust the 
patient. This has been observed often in 
connection with erratic, and it is said with 
metastatic, erysipelas. In such cases mor- 
phia or henbane are often of great use ; but 
they should be given very cautiously if 
there be evidence of the existence of or- 
ganic disease of the liver or kidneys. As 
a general rule, indeed, narcotics are not 
well borne in erysipelas, and tend to cause 
a dry tongue and congestion of the brain. 
Under no circumstances should they be 
given until the bowels have been freely re- 
lieved. Camphor, on the other hand, 
whether wandering or torpor be present, 
seems to act favorably ; and may be freely 
given when nervous symptoms, and espe- 
cially those which occur in the later stages 
of the disease, are marked. Another and 
a valuable remedy is ammonia. The cases 
to which it seems most appropriate are 
those also in which nervous prostration or 
excitement is especially prominent ; where, 
for example, the inflammation being of the 
simple kind, the skin remains soft and not 
burning, or is perhaps cold ; where the 
tongue is moist and flabby, and the pulse 
quick, large, and weak, while there is great 
restlessness, or transient delirium, or ner- 
vous prostration. But where the tongue 
is "hard, and dry, and fissured, and the skin 



is hot and dry, ammonia does not appear 
to me to agree so well. 

With regard to the general treatment of 
diffuse cellular inflammation arising from 
injury or operation, with or without the 
inoculation of a morbid poison, there is now 
little difference amongst surgeons. On all 
hands the depleting treatment is con- 
demned, and the free and early use of tonics 
and stimulants recommended. Our chief 
dependence must be on wine, spirits, or 
stout, with camphor and henbane, or per- 
haps opium, to allay the irritable condition 
of the nervous system and diminish the 
pain. It may be presumed that the iron 
remedy will act favorably in such cases, as 
they are in their nature the same as ery- 
sipelas. I have not, however, had any per- 
sonal experience of its effects. 

The local treatment of simple erysipelas 
and of the earky periods of phlegmonous 
erysipelas must be considered with refer- 
ence to its effect on the local inflammation 
and on the disease generally. The sugges- 
tion of Hunter, that the inflammation con- 
taminates while it spreads, is one which 
has perhaps not received all the attention 
which it deserves. The inflammation is 
the expression of a diseased state of the 
fluids ; of what nature, is still a question. 
It may be the elimination of a poison, or a 
result of altered nutrition or of altered 
nervous action. One thing is clear, that 
the products of the inflammation are of a 
morbid nature, capable of producing the 
disease in those who are predisposed to it, 
and at the part at which they are intro- 
duced. Hence may arise the disposition, 
so remarkable in erysipelas, to spread from 
the point first invaded. But opposed to 
this disposition there is the tendency to 
elimination which exists in the exanthem- 
ata, and indeed in disease generally, if the 
system be sustained in a state of vigor suf- 
ficient to enable it to throw off the disease. 
To a certain extent, then, the local inflam- 
mation may be regarded as reacting on the 
general disease, and anything which would 
check the local action would so far tend to 
the removal of the disease generally ; just 
as in small-pox the severity of the attack 
is greatly modified by rendering the pus- 
tules abortive. 

It is only on some such assumption that 
the apparently contradictory facts can be 
reconciled, viz., that the disease itself is 
general, the inflammation being only its 
external manifestation, and that the re- 
moval of that external manifestation will 
aid in curing the disease. 

The observations by Velpeau on the 
effect of the local application of the sul- 
phate of iron have been verified by others. 
Mr. Luke informs me that, according to his 
experience, the collodion treatment often 
cuts short the disease ; nay, even mere 
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position has some influence in arresting its 
course. 

But though these and other measures 
are beneficial, and at times perhaps effec- 
tual in removing the disease, yet cases con- 
stantly occur in which they exercise no 
actual control over it ;_ the disease has too 
great a hold, or the vital powers are too 
low, to allow of its arrest by such measures. 
Nor should they under any circumstances 
be trusted to alone, valuable as they are 
when combined with other treatment. 

The sulphate of iron, either in a lotion 
or ointment, produces, as has been said, a 
decided effect on the inflammation, and 
tends to shorten the disease. In lotion, a 
drachm of the salt to a pint of water ; in 
ointment, a scruple to an ounce of lard, 
may be used. Its effect is very speedy 
and marked ; the redness and tension sub- 
siding, and, if freely applied, the disposi- 
tion to spread being in some measure 
checked. But it is an inconvenient reme- 
dy, from its soiling the linen with which it 
comes in contact. The efficacy of collodion 
in arresting erysipelas is not fully deter- 
mined. That it is a most useful applica- 
tion is admitted by all. It was, I believe, 
first used in this affection by Mr. Busk, 
and is now extensively employed both here 
and abroad. By Mr. Luke, whose oppor- 
tunities of testing its efficacy in the London 
Hospital were very extensive, it is regarded 
as having an arresting influence over the 
disease. In a communication which he 
was good enough to make to me, Mr. Luke 
informed me that he had abundant reason 
for believing that the course of the disease 
might be cut short by the careful and free 
use of collodion. Mr. Busk, however, at- 
tributes to it only a palliative influence. 
There is no doubt whatever that it forms 
a uniform and unirritating protection to 
the sensitive skin. Besides this, it is 
probable that it acts directly on the inflam- 
mation, emptying by its contraction the 
congested vessels ; and there is no doubt 
that, as in other inflammations, uniform 
pressure is a most valuable means of relief. 
But even when the collodion has been ap- 
plied well beyond the limits of the redness, 
and the parts beneath it have been rendered 
pale, the inflammation is often found to 
continue its spread and pass beyond. By 
checking the intensity of the local inflam- 
mation, however, it no doubt tends to 
check the severity of the general disorder. 

Another agent for which the property of 
controlling the disease has been claimed, is 
tincture of iodine, which was recom- 
mended by Mr. Norris, 1 who believes that 
the effect is not merely local, but that "it 
exhibits a marked control over the consti- 
tutional symptoms." I do not know 

1 Medical Times and Gazette, Dec, 1852. 



whether this remedy has been employed by 
others. If it really exercises any influence 
over the local and general symptoms, it 
would be well to try the effect of iodized 
collodion, which is at times beneficially em- 
ployed in strumous affections. 

An application frequently used is the 
nitrate of silver, first recommended by Mr. 
Higginbottom of Nottingham. 1 His direc- 
tions are that ' ' the affected part should be 
well washed with soap and water, then 
with water alone, to remove every particle 
of soap, as the soap would decompose the 
nitrate of silver ; then to be wiped dry 
with a soft towel. The concentrated solu- 
tion of four scruples of the nitrate of silver 
to four drachms of distilled water is then 
to be applied two or three times on the 
inflamed surface and beyond it, on the 
healthy skin, to the extent of two or three 
inches." Care must be taken that every 
part be effectually touched, and if the in- 
flammation spread the application must be 
repeated. Another mode of applying the 
lunar caustic, especially in erysipelas of 
the limbs, is the formation of a line a few 
inches above the inflamed part, completely 
surrounding the limb. Care must be taken 
that no part of the circle be left untouched. 
The inflammation will come up to this line, 
and there in many cases stop ; or if the 
ring be imperfect, will insinuate itself 
through the opening, and then spread be- 
yond. In a large number of cases this 
treatment has appeared to me inoperative, 
the inflammation passing the line of demar- 
cation, and sometimes even a second and a 
third line. At other times, however, the 
inflammation has been arrested. The plan 
is so simple that it might be well to adopt 
it in any case, in conjunction with the col- 
lodion, or iron, or other application to the 
inflamed part. 

Whatever the application to the inflamed 
part, strict attention should be paid to posi- 
tion. If the inflammation be in the limbs, 
they should be elevated ; the leg, for exam- 
ple, should be kept in the position which 
was formerly maintained in fractured pa- 
tella. This alone will often give marked 
relief, diminishing action and relieving con- 
gestion. 

There 'are not many things which are 
more comfortable to the patient than a 
thick layer of cotton-wool placed over the 
part, to which powder or collodion has been 
applied. Generally it is more soothing 
than fomentations, and requires far less 
attention and exposure. Fomentations, 
however, when the inflammatory action 
runs Very high, are often desirable, and 
chamomile or hops will add to their efficacy. 



1 An Essay on the Use of Nitrate of Silver 
in the Cure of Inflammation, Wounds, and 
Ulcers. 
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Cold lotions should never be employed ; 
they may indeed check the local action, but 
with a tendency to invasion of the disease 
in other situations. 

The application of leeches in the early 
stage, of blisters, of the actual cautery, and 
of mercurial ointment, has been recom- 
mended, and they have all been largely 
tried. There is no evidence that they have 
am r real effect on the disease, and they are 
generally abandoned in this country, though 
still used in France. The objection which 
exists against general bleeding may be urged 
against any such amount of local bleeding 
as would really diminish the action of the 
part ; and unless they are freely applied, 
they only irritate. Counter-irritation, by 
blisters or the hot iron, does not appear to 
shorten the duration of the disease ; nor is 
there evidence that it has been productive 
of any other benefit. The same remark 
applies to mercurial ointment, which has 
the disadvantage that it generally salivates 
profusely. 

The local treatment of phlegmonous ery- 
sipelas does not differ in its earliest stages 
from that of the simple forms. The advo- 
cates for depletion of course recommend 
that more decided antiphlogistic means 
should be used, and that blood should be 
taken freely from the part by leeches, cup- 
ping, or incision. The two former methods 
are now little employed, and are rarely 
productive of any good. The practice of 
making incisions is one of long standing ; 
and considering the high vascular action 
and great tension which are present, is one 
which it might be supposed would natur- 
ally suggest itself to the surgeon. Accord- 
ing to Velpeau, they have long been prac- 
ticed in Russia, and amongst the peasants 
in Brittany. Modern surgery is indebted, 
however, to Dr. Copland Hutchison 1 for 
their introduction to the notice of the pro- 
fession. The plan, which from the year 
1814 Dr. Hutchison had adopted largely 
in naval practice, consisted in making in- 
cisions of from an inch to an inch and a 
half in length, and two or three inches 
apart, in a longitudinal direction, through 
the affected limb. Their depth varied ac- 
cording to the nature of the inflammation. 
In general they reached the fascia, but ex- 
tended through it when the inflammation 
extended to the deeper tissues. From fif- 
teen to twenty ounces of blood were usually 
lost from the overloaded vessels. The 
haemorrhage was controlled as far as is pos- 
sible ; a little pressure, with attention to 
position, generally effected this ; the limb 
was then fomented. The obvious effect of 
these incisions is to relieve the tension of 
the skin, to allow of the escape of the ac- 
cumulated serum and pus where it is 

1 Med.-Chir. Trans., vol. v. 



formed, and hence to diminish the risk of 
sloughing of the cellular tissue, and of ex- 
tension of the suppuration. As phleg- 
monous erysipelas will often, under proper 
treatment, end in resolution, it is not 
necessary to resort at once to incisions ; but 
when the skin is becoming brawny, and it 
is clear that suppuration is threatened, 
they should be made at once. Still more 
important is it to have recourse to them, 
when that softening occurs which has been 
before described as indicating that the cel- 
lular tissue has fallen into suppuration. 
Instead of these small incisions, Sir W. 
Lawrence recommended one long incision 
extending longitudinally through the whole 
length of the inflamed part, and thus at 
times reaching from one end of a limb to 
the other. This plan is now, however, 
generally abandoned ; the amount of haem- 
orrhage was in some cases so great as to 
prove fatal. Nor is the relief afforded to 
the congested tissues greater than when 
the safer and milder treatment by multiple 
incision is adopted. 

The practice of scarification, recom- 
mended by many of the older surgeons, 
was again brought into notice by Sir Rich- 
ard Dobson, 1 who used it in all forms of 
erysipelas. It consists in making numer- 
ous punctures, varying in number accord- 
ing to the extent of the disease, from ten 
to fifty, and in size from one to two-fifths 
of an inch. They were repeated twice a 
day in moderate cases, and three or four 
times a day in severe ones. According to 
Sir R. Dobson, only two cases were lost 
out of many hundreds treated in this way. 
If used early, these punctures often prove 
highly beneficial ; but if the indications of 
commencing suppuration be present, it is 
better at once to have recourse to the small 
incisions. 

When the boggy feel in the part indi- 
cates that suppuration has advanced to de- 
struction of tissue, incisions must be freely 
made, and collections of matter must be at 
once let out. The suppuration will be 
abundant, and the dressings must be often 
changed and the parts cleansed. The mat- 
ter is always more or less putrid, and it is 
extremely useful to syringe out the subcu- 
taneous tissue with solutions of carbolic 
acid or Condy's fluid, or hyposulphite of 
soda, or with even the undiluted solution 
of sulphurous acid. I prefer the hyposul- 
phite, using a solution of from twenty to 
thirty grains to the ounce. The parts 
should be washed out at each time of dress- 
ing. If the discharge be very offensive, a 
solution of chloride of zinc (fifteen grains 
to the ounce) will be found more efficient 
than any of the above. Shreds and flakes 
of sloughy membrane should be gently 



1 Med.-Chir. Trans., vol. xiv. 
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drawn away, and it will save time if the 
skin, which is thinned and blue, and evi- 
dently unfit to take on healthy action, is at 
once removed ; but every point of skin or 
subcutaneous tissue which retains its proper 
vitality should be carefully husbanded. 

It is better to avoid poulticing, which 
tends to keep up a profuse suppuration. 
The part should be supported with perfor- 
ated lint or linen, outside which should be 
a layer of cotton- wool, and the whole sur- 
rounded with a bandage. When the action 
of the part begins to flag, stimulant washes 
may be used, or the lint covered with the 
basilicon ointment. Where the granulat- 
ing surface is very extensive, the cicatriza- 
tion will go on to a certain point, and then 
the process may become arrested, and the 
modes of treatment required in indolent 
ulcers must be put in force. It is well 
to protect the edges with collodion and 
oil. 

The patient's strength must be freely 
supported, and everything done which 
will tend to the improvement of his gen- 
eral health. 

Nothing can be more contradictory than 
the statements which have been made with 
respect to the effect of compression in ery- 
sipelas. It was employed by the older 
surgeons, as Pare, with success ; but had 
fallen into oblivion when Velpeau, in 1826, 
again brought it into notice. At first he 
employed it in all forms of the disease, but 
ultimately he came to the conclusion that, 
while if employed at the right time and in 
the proper manner it was almost a certain 
means of arresting phlegmonous erysipelas, 
it had no effect on the simple forms. He 
says 1 that when the phlegmonous erysipe- 
las is only of three clays' duration, com- 
pression will almost always produce resolu- 
tion ; and that it is still useful even when 
pus has formed and the cellular tissue has 
become mortified. Perhaps the compres- 
sive bandage has not been so well applied 

1 Legons Orales de Clinique Chirurgicale, 
vol. iii. p. 271. 



by others, but certain it is that it has not 
been generally found so efficient as to bring 
it into general use. The roller should be so 
applied as to produce moderate but uni- 
form pressure, and should be reapplied 
every twenty-four hours or less, according 
to the effect it has in diminishing the 
swelling. The pressure produced by collo- 
dion is more uniform and sufficiently firm ; 
any benefit, then, which can be derived 
from compression will be more easily ob- 
tained by its use than by that of the band- 
age. 

Generally, then, it may be stated, that 
in the early stages of phlegmonous erysipe- 
las, in the course of the first two or three 
days, attempts may be made to arrest the 
course of the inflammation by the means 
which are found most effective in the sim- 
ple forms, — such as the use of collodion, 
of iron, or of the compressive bandage. 
Should these not be found of any avail in 
checking it, incisions should be at once re- 
sorted to freely and decisively ; and they 
should be resorted to afterwards wherever 
it may be found that pus is lodged, or that 
the cellular tissue has been destroyed in 
parts removed from the neighborhood of 
those previously made. 

The treatment of diffuse cellular inflam- 
mation is much the same as that of phleg- 
monous erysipelas, but it must be more 
prompt. The chances of resolution are 
far less, and we have no guide in the skin 
as to the state of the parts beneath. It is 
well, so soon as there is evidence that the 
disease exists, to make incisions at once ; 
but of course hemorrhage must be care- 
fully checked. The after-treatment must 
be the same as in the phlegmonous form. 
Care must be taken that, while the dead 
tissue has free exit, those parts in which 
vitality still remains are carefully preserved. 
Perforated lint spread with basilicon oint- 
ment should then be laid over the limb, 
and surrounded and supported by cotton- 
wool and bandage, which must be changed 
as often as the amount of suppuration calls 
for it. 
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By George William Callender, Esq. 
Revised by William Hunt, M.D. 



Pyemia first attracted considerable at- 
tention in connection with a condition of 
veins known as phlebitis, but the expres- 
sion has now obtained general usage, as 
conveniently indicating certain effects pro- 
duced in the system by the action of animal 
products. For a time, many observers 
associated it with other changes. Some, 
following Desault, ascribed it to a disturb- 
ance of the nervous centres ; others consid- 
ered it as primarily an affection of the 
lymphatic system ; whilst some have writ- 
ten of its occurrence as dependent upon 
occult atmospheric causes. 

Two conditions may be considered under 
the name of pyaemia or systemic infection : 
one the primary or direct consequence of a 
poison, in which fluid elements are, it is 
probable, chiefly concerned ; the other a 
series of affections secondary to the primary 
diseases, or dependent upon other and dis- 
tinct causes. 

By regarding the two as necessarily in- 
terdependent, authors have differed much 
in their explanation of the secondary affec- 
tions to which the term pycemia is most 
appropriately applied. 

Animal or septic poison, introduced into 
the system, is the exciting cause of the pri- 
mary disease, systemic infection. In no 
case, however, is its nature detected, far 
less the cause of its peculiar action, any 
more than of the virus of small-pox, syph- 
ilis, and other affections propagated by 
inoculation. There is reason to believe 
that it is connected in some subtle manner 
with a vitiated condition of the blood, and 
that it causes changes closely resembling 
those diseases in their characters. It is 
possible that such poison may be absorbed 
through the lungs, or from the alimentary 
canal ; but the cases here to be considered 
are rather those in which the mischief com- 
mences in a diseased or injured part, as an 
ulcer or a wound ; to which surfaces, putrid 
or other animal matters are unfortunately 
apt to be frequently applied. It signifies 
little whence these matters are derived — 
whether from decomposing pus, unhealthy 
secretions, decomposing hides, dead bodies, 



vegetable putrefactions, 1 or from animals 
suffering from acrid discharges, as in glan- 
ders; since the influence of all such, regu- 
lated by the intensity of the poison, for 
they vary in this respect, and by predis- 
posing causes presently to be mentioned, 
may be conveniently described under two 
modifications. 

In the first of these the action is general. 
The poison is rapidly absorbed and diffused 
throughout the system, either in the veins 
or by the lymphatics and their associated 
glands. Within twenty-four hours, in acute 
cases, there are rigors, vertigo, and general 
uneasiness. Then follow heat, perspira- 
tion, and increased rapidity of pulse. The 
seat of inoculation is dusky, indurated, 
often pustular, or if it had been before 
secreting pus the discharge ceases. Radi- 
ating from this centre, the integument is 
distended with a serous effusion, presently 
to be mingled with thin sanious pus. The 
swelling, generally somewhat elastic, is 
hard and tense over enlarging and painful 
glands. The blood, deranging the heart's 
action, is circulated violently and rapidly 
through the system ; exuding from its ves- 
sels, as in purpura, it stains the surround- 
ing tissues, forms ecchymoses in internal 
| organs, or is poured out upon mucous sur- 
i faces, and is then chiefly removed with 
j purging or vomiting. In another twenty- 
| four hours, the patient — flushed, anxious, 
; restless, even delirious — is in a hopeless 
condition, with prostration and rapid sink- 
ing. In other instances the affection is 
less acute in its progress, the poison causes 
a less disturbance, and the symptoms are 
insidiously developed. They then simulate 
those of typhoid fever, to which disease 
this form of systemic infection bears a close 
resemblance, and may be recognized as a 
common cause of death after surgical oper- 
ations, the patient sinking gradually with 
symptoms of a low febrile character. If 
the blood eventually rights itself and the 
patient recovers, convalescence is slow, 

1 Gaspard, Journal de Physiologie, torn. ii. 
p. 14. 
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owing to the feeble condition of the sys- 
tem — a condition caused by direct disturb- 
ance from the poison, and hy the fluxes of 
one kind or other which ensue, and aid, 
perhaps, in eliminating the virus. In this 
chronic pyaemia, as it has been called, suc- 
cessive suppurations may invade the joints 
or subcutaneous tissues, and the progress 
of any case may be marked by frequent re- 
lapses. 1 

In the second modification the action of 
the animal poison is local, is oftener recov- 
ered from, and, if fatal, the result is due 
to predisposing causes, or to changes which 
depend upon secondary complications. 

In these cases of systemic infection pre- 
disposing causes may be recognized in the 
habits and constitution of the patient, or 
in the conditions by which he is surrounded. 
Predisposing causes intensify the general 
effect, converting a comparatively trivial 
local mischief into the worst form of sys- 
temic infection, or by their absence render 
of no effect the most virulent animal poi- 
son. Various as they are, they may be 
grouped under certain well-known condi- 
tions, (o) Previous illness, either of a 
chronic character, or especially connected 
with blood-disease, from which the patient 
is slowly and with difficulty recovering, as 
pneumonia, dysentery, or scarlet fever, (b) 
Extreme prostration of the system from 
organic disease, as phthisis of the lungs, 
degeneration of the kidneys — conditions 
often associated with the desponding state 
of mind noticed in this malady, and by 
some accounted its cause, (c) Exhaustion 
consequent upon surgical complaints with 
the eventual shock of an operation, as in 
diseases of joints, 2 severe fractures of bone, 
cancer of the breast, ending in amputation. 
{(?) Parturition, difficult and protracted, or 
overtaking women in feeble health, more 
especially if symptoms arise in the treat- 
ment of which depletion is employed, or if 
in this, or in the previous conditions, diar- 

1 Paget, St. Barthol. Hosp. Reports, vol. i. p. 
2 ; also Braidwood on Pyaemia, p. 130. 

2 Pyaemia was the cause of death after am- 
putation in — 



Bryant's cases. 



Per cent. 
. 10 
. 70 
. 43 
. 25 
. 43 



All amputations, . 
Amputations of expediency, 
Primary amputations, . 
Secondary amputations, 
Pathological amputations, . 

Callender's cases. 

Primary amputations, 
Secondary amputations, . 
All traumatic amputations, 
Amputations for disease, . 

—Bryant, Med.-Chir. Trans., vol. xlii. p. 88 
Callender, Med.-Chir. Trans., vol. xlvii. p. 75. 



Per cent. 



. 15.3 

. 7.1 

. 39.1 



rhoea or vomiting should interpose. (e) 
Effect of unhealthy occupations and of ex- 
posure, as during the war in the Crimea, 
of which Mounier states, that no pyaemia 
was noted among the first two thousand, 
amputations, whilst afterwards it became 
of quite ordinary occurrence, associated 
with gangrene, scurvy, and typhoid fever. 
(/) Overindulgence in food or in spiritu- 
ous drinks ; sudden abstinence from such 
indulgences ; and, lastly, certain conditions 
which would seem to be hereditary. 

In a word, such circumstances and habits 
as engender a feeble and unsound state, in 
which slight injuries produce effects which 
would never arise in a healthy constitution. 

Impure air, such as results from crowd- 
ing of patients, neglect of their wounds, 
and of decomposing animal matters dis- 
charging from them, also enfeebles, nay 
prostrates, the sick man ; though it by no 
means gives a special character to the dis- 
ease, merely reducing him to a condition 
favorable to the development of pyaemia, 
erysipelas, gangrene, and other allied dis- 
orders. Except as regards ventilation, heat 
and cold, and their relative effect in the 
decomposition of animal matter, little 
stress need be laid upon atmospheric in- 
fluences. Mental depression is undoubt- 
edly associated with this disease, and its 
influence may materially aid in the devel- 
opment of systemic infection, and pyaemia, 
when acting in concert with more directly 
predisposing causes. 

Age does not seem to exert any predis- 
posing influence, for infants alike with the 
old are apt to suffer from this disease, 
whilst, as might be expected, figures show 
that the large proportion of cases belong 
to the middle period of life, to that in 
which people are most exposed to the hurts 
and changes out of which pyaemia is devel- 
oped. 1 

The most important change which re- 
sults from the various predisposing causes 
is a modification of the blood. Constitu- 
ents are probably left in it, unused or un- 
removed, from defective secretion or em- 
barrassed excretion, some of which are 
ready, on the least disturbance, to undergo 
decomposition. Chemistry fails to give us 
conclusive evidence of these conditions. It 
is found by many, indeed, that fibrin is 
deficient — hypinosis — in scarlatina, in cases 
of exhaustion, of starvation, and in most 
of those which come under the denomina- 
tion of cachexia, whilst by others the very 
contrary is asserted to be the case. 2 Alco- 



1 For tables of ages, see Braidwood, op. cit. 
p. 210. 

2 Vogel, Pathological Anatomy of the Hu- 
man Body, English Trans., p. 69. Bouchut, 
Memoire sur la Coagulation du Sang veiueux, 
etc., iu Gazette Medicale de Paris, 1845, p. 260. 
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hoi, taken habitually in excess, diminishes 
the fibrin j 1 and in this, as in most other 
instances of deficiency of fibrin, the albu- 
men and the fatty principles are relatively 
increased. Clots when formed within the 
vessels are soft and infiltrated with serum, 
forming a gelatinous-looking mass, a tissue 
of fibrin containing between its fibres a 
large proportion of fluid serum. They 
lack contractile power. Lymph, when ef- 
fused, is laden with corpuscular and gran- 
ular matter, and soon acquires the char- 
acter of pus. The blood, Avhen removed 
from the body, as by haemorrhage, forms 
in about the usual time a soft coagulum, 
buffed and slightly cupped, in which the 
white corpuscles are found in great excess, 
as in the blood of women shortly after de- 
livery ; it seems in other respects impover- 
ished, and its fibrin is deficient in contract- 
ility, as well as modified in actual quantity. 

Materials, too, in process of absolution 
may have entered more or less directly into 
the blood, as after chronic pneumonia, or 
may be present in excess during some nat- 
ural process. Lactic acid in the blood of 
women after parturition is one of these ; 
and Mackenzie holds that it is capable of 
producing, when introduced into the blood 
artificially, the phenomena of some forms 
of puerperal pyaemia. 2 Whatever the mor- 
bid condition may be, the blood in these 
cases, as noticed by Bouillaud, 3 has a ten- 
dency to coagulate in its vessels during life 
on the least provocation, and then to enter 
upon other changes. 

Systemic infection, then, is caused by 
some animal poison, and influenced by pre- 
disposing causes may become a general dis- 
ease, more or less rapid in its progress, with 
symptoms allied to those of typhoid fever, 
or may be limited to a local action more or 
less diffused. 

Secondary affections may follow the 
general or the local disease, and were origi- 
nally more especially referred to under the 
name " -pyaemia..'''' In many of these cases 
consequent upon general systemic infec- 
tion, the blood is so altered from its natural 
state that it simply exudes from its vessels, 
and diffuses its coloring matter, the rapid 
progress of the disease leaving no time for 
further changes. In more chronic cases, 
local suppurations may be established, 
chiefly of a pustular character ; and in these 
there is a resemblance to small-jiox or scar- 

Becquerel and Redier, Pathological Chemistry, 
English Trans, p. 56. 

1 Huss, Alcoholismus chronicus, Stockholm 
u. Leipzic, 1852. Peters On the Pathological 
Effects of Alcohol, in New York Journal of 
Mediciue, vol. iii. No. 9. 

2 Mackenzie, Med.-Chir. Trans., vol. xxxvi. 
p. 210. 

3 Bouillaud, Archives generales de Medecine, 
1S23, torn. ii. p. 189. Bouchut, op. cit. 



latina, blood-diseases, as they are termed, 
in which pustules or abscesses follow the 
introduction of a virus, or result from ex- 
treme debility. 

The secondary complications which may 
follow the local disease (but are often de- 
pendent upon conditions different from any 
of the preceding) are marked by symptoms 
sufficiently characteristic. The patient, 
weak and enfeebled by previous disease, or 
influenced by other predispositions already 
described, complains suddenly of cold, and 
is presently attacked with rigors. In nearly 
all surgical instances — for example, in 
twenty-eight out of thirty-three of Arnott's 1 
reported cases — the patient is described as 
going on well when the symptoms first be- 
come declared. If a wound is suppurating 
at the time, the discharge often ceases, its 
surface becomes dry, and the surrounding 
integument acquires a dusky hue. The 
rigors, of varying severity, are repeated at 
brief and irregular intervals ; or, though 
this is the exception, a day or two may 
elapse before they recur, no symptoms aris- 
ing in the interval. Perspirations, some- 
times profuse and causing considerable- 
exhaustion, sometimes scanty, succeed the 
rigors. The skin soon becomes dry and 
harsh, but tow r ardsthe close of the case, if 
it terminate fatally, there breaks out a 
clammy sweat. [If partial and sometimes 
almostcomplete adhesion has already taken 
place, in a stump for example, when pyae- 
mia sets in, there is often a rapid solution 
as it were of the continuity, the flaps part, 
and gradually become shrunken and wrin- 
j kled, and are frequently covered on their 
opposing surfaces with a glairy and un- 
healthy secretion having no adhesive prop- 
erties about it. Sometimes the shrinkage 
is so great as to be almost incredible, and 
bones are left uncovered and projecting not- 
withstanding most ample flaps were origi- 
nally made. J The temperature fluctuates, 
but rarely reaches above 104°. The pulse, 
rising rapidly to one hundred or one hun- 
dred and thirty beats in the minute, is 
feeble, sometimes intermitting, and though 
jerking, is easily compressed. The tongue, 
at first but little altered from its condition 
prior to the attack, soon grows dry on the 
dorsum, and is covered with a brownish 
fur. At the same time there is a remark- 
able sense of depression. The countenance 
is anxious and oppressed, the eyes sunken. 
There is often pain about the head ; the 
patient, restless and irritable, fails to obtain 
accustomed sleep, and becomes rapidly 
emaciated. [This emaciation is sometimes 
promoted by persistent anorexia. The very 
sight of food is abhorrent, and when this 
symptom is present, there is a cloying 
sense of sweetness in the mouth, and the 

1 Med.-Chir. Trans., vol. xv. 



SYMPTOMS. 



549 



breath has a pecul'ar unpleasant sweet odor, 
suggesting the presence of diabetic sugar, 
which may or may not be in the urine. J 

With these symptoms there exists a 
tawny discoloration of the integument 
almost characteristic of the disease, requir- 
ing, however, to be distinguished from the 
jaundice tinge with which it is sometimes 
complicated. Without the intercurrence 
of other symptoms, the patient may pass 
quickly into a typhoid state, and thus, in a 
few clays, the disease may terminate fatally, 
or, less rapid in its progress, may tend to 
gradual sinking, the patient lingering 1 for 
several weeks. 

When any one organ is especially in- 
volved, new symptoms arise. Delirium, 
rarely of a violent character, with pain 
about the head, the patient growing heavy 
and drowsy, answering only when roused, 
and then with hesitation and indistinctness, 
points to the nervous centres as chiefly im- 
plicated. Hurried respiration, dyspnoea, 
slight cough, sense of weight about the 
heart, or pleuritic pains, point to the tho- 
rax and its contents. Sickness and vomit- 
ing, or diarrhoea with bloody stools, con- 
taining shreds of fibrin, mucus, and pus, 
point to the intestinal canal, and recall the 
fact that this disease is sometimes associ- 
ated with dysentery. Diarrhoea with copi- 
ous bilious evacuations points to the liver, 
as also do stools consisting of crude food 
without any bile, especially when combined 
with jaundice ; and this is confirmed by 
pain in the hepatic region. The bladder 
and kidneys are seldom affected. 

These local symptoms show where the 
stress of the disease is borne; the main 
symptoms, those of depression and prostra- 
tion, advance the while. In the extreme 
exhaustion at the close of this malady, it 
is not unusual to observe discharges from 
various surfaces, as from the nostrils, from 
the ears, or from the uterus in the female, 
or to meet with effusions into serous or syno- 
vial sacs. For the patient, with a sudden 
complaint of pain, will often draw attention 
to a joint, swollen and rapidly distending, 
or several articulations may be found pain- 
lessly implicated in the disease. Nor is it 
unusual to see on the integument patches 
of dusky discoloration, as though local 
deaths were commencing before dissolution, 
or to notice pustular eruptions, or the rapid 
development of boils. 

It is unnecessary to describe the mutter- 
ing delirium, the parched tongue, the lips 
discolored with sordes, which prelude the 



1 After operations the symptoms of pyaemia 
have commenced any time from the second 
day to the third or fourth week. After partu- 
rition they usually commence within the first 
ten days. The patients have sometimes lin- 
gered for two or even three months. 



fatal termination. The symptoms are the 
same as those of low typhoid fever. 

Few recoveries from the acute secondary 
complications are recorded ; and even in 
these the symptoms mark an early stage, 
when the existence of this disease has been 
suspected rather than proved. In isolated 
cases, patients have recovered after severe 
rigors, followed by some of the local symp- 
toms, as dyspnoea. Expectoration of puri- 
form mucus from the lungs, the passage of 
bloody and copious stools observed in these 
recoveries, have been regarded as elimi- 
nating processes by which the system is 
relieved of the morbid material influencing 
the blood. 

Many pathological changes are found in 
the dissection of fatal cases. Some of these 
are referable to a primary disease, others 
to the secondary complication. 

Amongst primary affections may be ob- 
served diffused suppuration, as that which 
accompanies the second modification of 
systemic infection. Pus, or pus mingled 
with serum, is then seen infiltrated through 
the tissues, more especially the cellular, or 
limited to the course of the arteries, the 
veins, or the lymphatics. Such suppura- 
tion may have extended from a wound, as 
after an operation, or it may start from a 
fractured bone, or ma}r-be from inflamma- 
tion of internal parts, as of the pleurce, of 
the lungs, or of hydatid tumors, whilst in 
other cases, the process may have com- 
menced about ulcers, as of the integument, 
or of the mucous membrane, as in dysen- 
tery. 

In the midst of these suppurative 
changes, the veins are found filled with 
clots, and these clots undergoing various 
changes. It must here suffice to state, 1 
that, at first of a deep red tint, they become 
brown, or of a rust color ; the red corpus- 
cles diffuse their contents and lose their 
shape ; the clots then soften, and presently 
become diffhient, so that, after a short 
time, varying from a few davs to a week or 
more, they form a yellowish fluid resem- 
bling pus, or have a sanious appearance 
from being mingled with coloring matter 
of a deeper tint. Grulliver 2 first drew at- 
tention to these changes, and they have 
been since examined by Bristowe, Virchow, 
and others. These conditions, it is true, 
can be demonstrated only in veins of con- 
siderable calibre, but it is reasonable to 
believe that they occur in the smallest 
branches, as at the base of an extending 
ulcer, or around a suppurating tissue. 
Haemorrhage is chiefly prevented by the 
closing of such vessels with coagula, with- 



1 For further consideration of the disease of 
veins referred to, see the article Diseases of 
Veins. 

2 Med.-Chir. Trans, vol. xxii. p. 136. 
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out which they would of necessity bleed 
when their walls break down in the pro- 
gress of the disease. The clots once 
formed, changes ensue (the predisposition 
being the same) similar to those in other 
veins ; only, as a rule, the larger the vessel 
and the greater the extent of softening co- 
agulum, the more serious and rapid are the 
secondary effects. Although the tissues 
around such veins, and even the outer wall 
of these vessels, may be the seat of diffused 
inflammation, it cannot be too strongly 
urged that ordinary pus is never found in 
their interior on dissection, except when 
an abscess bursts into their canal ; and 
there is no evidence that their lining mem- 
brane inflames, although it maybe involved 
in gangrenous processes. 

In other cases there are conditions of 
even more common occurrence than the 
preceding, which occasion the formation of 
the clots. Small vessels, ruptured in con- 
tusions and causing ecchymoses, are often 
closed by coagula, conservative against 
haemorrhage, but sometimes dangerous 
from their insidious extension 1 and subse- 
quent disintegration. Their presence is 
recognized in some cases of failure in the 
union of bones broken near the medullary 
foramen. They may extend from ecchy- 
moses of the surrounding tissue into a 
femoral or other principal vein, and to the 
sinuses of the brain after injuries of the 
scalp. The case of a man, aged sixty-two, 
illustrates this mode of formation and ex- 
tension of coagula. Whilst following his 
ordinary employment he fell heavily on his 
left hip, and sustained a fracture at the 
neck of the femur. He sank four months 
after the accident from chronic bronchitis. 
The rectus muscle and the adductors were 
greatly ecchymosed, and there was a con- 
siderable ecchymosis by the side of the 
femoral vein as it lay upon the adductor 
longus. The superficial veins were un- 
affected, but many of the more deeply- 
seated were filled with coagula softening at 
the centre. These veins were found entirely 
upon the inner side of the thigh, in the 
vicinity of the ecchymoses. They opened 
directly into the femoral, which was filled 
by a decolorized clot, about two inches in 
length, terminating at the junction of the 
external circumflex, just below the pro- 
funda, Fig 95, b. This clot was soft, and 
disintegrated at its centre so as to resemble 
pus, Fig. 95, a 2 . The inner coat of the vein 
was natural, and there was no suspicion 



1 In these and other cases it has long been 
known that no serous infiltration of the part 
necessarily follows the occlusion of even the 
principal venous trunks. See Bouillaud, op. 
cit., p. 190. 

2 Museum of St. Bartholomew's Hospital, 
series xiii. 



during life of the existence of the coagu- 
lum. 

Another man, also sixty-two years of 
age, was brought into St. Bartholomew's 
Fig. 95. 




Femoral vein containing a clot. 



Hospital suffering from symptoms of con- 
cussion, which followed a fall on the ver- 
tex, with laceration of the scalp. He 
quickly recovered from the immediate 
effects of the accident, but died on the 
twenty-sixth day with symptoms of pyaemia. 
The veins opening into the superior longi- 
tudinal sinus were distended with disinte- 
grating coagula, and the sinus was filled 
from end to end in the same manner. Its 
walls were natural, and the adjacent mem- 
branes of the brain were free from inflam- 
mation, nor was there any fracture of the 
skull, but in the immediate vicinity of the 
smaller veins there existed several slight 
ecchymoses. The lungs were filled with 
secondary deposits. 

Many such cases might be referred to, 
if necessary ; but the above are sufficient 
to illustrate the fact. Similar clots, ex- 
tending from the placental surface of the 
uterus, assist in explaining cases of puer- 
peral phlebitis not due to diffused inflam- 
mation of the cellular tissue around the 
pelvic veins. The probable connection 
between these clot-formations and the sec- 
ondary abscesses will be subsequently con- 
sidered. 

The post-mortem appearances which be- 
long to the secondary affections accom- 
pany some one or more of the preceding 
conditions. The following table of thirty- 
one cases, taken in sequence from the 
report-books of St. Bartholomew's Hos- 
pital, shows their more frequent situations, 
and the relation of each to a primary dis- 
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Cases of 


Pyemia. 








Situation 






Nature of the primary affections. 


of the secondary 


No. of 


References to the cases 




complications. 


cases. 


in the first column. 


1. Phlegmonous inflammation of scalp 


Lungs 


23 


1, 2, 3, 4, 5, 8, 10, 11, 


2. " mediastinum 






12, 13, 14, 17, 18, 19, 


3. " " leg 






20, 21, 24, 25, 26, 27, 


4. Diffused infl. of pelvis after lithotomy 






28, 29, 30. 


5. Pelvic cellulitis 


Brain 


8 


1, 6, 17, 20, 23, 28, 30, 


6. Wound of scalp 






31. 


7. Gunshot wound of ilium 


Liver 


• 7 


4,12,15,19,22,28,29. 


8. Compound fracture of femur 








9. " 


Kidneys 


7 


9, 13, 14, 17, 19, 29, 30. 


10. Amputation of thigh 








11. 


In joints 2 


6 


7, 16, 24, 25, 29, 30. 


12. Empyema 


Around joints 4 






13. Empyema 


Muscles 


4 


7, 18, 24, 30. 


14. Empyema 








15. Typhoid ulceration of small intestine 


Heart 


4 


1, 13, 29, 30. 


16. Dysentery 








17. Dysentery with rheumatism 


Spleen 


2 


14, 20. 


18. Eroding ulcer of spleen 








19. Suppurating hydatid in omentum 


Skin 


2 


24, 30. 


20. Abscess in lungs 








21. " liver 


Bones 


2 


18, 27. 


22. " uterine wall 








23. " orbit 


Intestine 


1 


30. 


24. " neck 








25. " sterno-mastoid muscle 


Prostate 


1 


1. 


26. " axilla 








27. " around diseased hip-joint 


Uterus 


1 


31. 


28. " in thigh 








29. " over left radius 


Trachea 


1 


2. 


30. " over right tibia 








31. Cancer of uterus 


Intestine 


1 


17. 



Although the capillaries of the lungs, 
coming first in the order of the circulation 
with reference to the primary disease, are 
most frequently involved, the above table, 
which fairly represents the results to be 
obtained from the cases reported by various 
observers, shows that the secondary affec- 
tions are by no means limited to the first 
set of capillaries, but implicate with much 
irregularity various parts of the body. 
They present the following appearances. 

When present in the lungs, the secondary 
disease involves more frequently the left 
than the right viscus ; it occupies the lobes 
indiscriminately, and lies beneath the pleu- 
ral surface or deeper in the pulmonary 
tissue. When superficial, the serous cov- 
ering is usually inflamed ; and soft lymph 
smeared over its surface, and yellowish 
shreds hanging from it, at once point out 
the situation of the deposits. Sometimes 
the pleural sac is even filled with pus, which 
is usually thin and laden with lymph- 
masses. The deposits are easily detected 
by _ touch, hard, resisting, and isolated 
amidst crepitant lung-tissue. When cut 
across, they present, according to the prog- 
ress each has made, some such conditions 
as the following : In those just formed 



there are small ecchymosed spots, caused 
by stasis of the blood in some of the cap- 
illaries of a lobule. This red consolida- 
tion extends until the whole lobule is in- 
volved, and then stops, probably where the 
artery branches off before entering it. Un- 
less two adjacent lobules happen to be si- 
multaneously affected, these changes are at 
first limited to one, and this explains their 
tolerably uniform size in this their com- 
mencement. 1 The vessels are simply filled 
with coagula ; for the lobule, though solid, 
is not gorged with blood, nor does it bulge 
and so compress those which lie around. 
After a short time the parts first consoli- 
dated begin to acquire a rusty tinge, then 
a lighter brown, at the same time softening 
and presently becoming diffluent; minute 
yellow specks appear and extend, or some- 
times the brown or sanious color persists, 
surrounded by the red ring of as yet un- 
altered^ coagula, and if now examined under 
the microscope, they are found to consist 
of fatty granules, amorphous debris, and 
altered blood-globules. These changes are 
quickly succeeded by others. Irritation is 
kindled in the parts around, which become 

1 See Lee on Phlebitis, p. 29. 
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red, congested, and this time with effusion 
or rapid cell-growth, so that when the 
lobule first affected is thoroughly disorgan- 
ized, it is infiltrated with materials which 
reach it from the surrounding inflammation, 
and its contents are mingled with ordinary 
pus-cells. This advanced condition consti- 
tutes the abscess as usually observed, and 
described as a collection of pus surrounded 
by congested pulmonary tissue of a deep 
crimson color. These abscesses now vary 
greatly in size, so that the same lung con- 
tains some no larger than a pea, and others 
which form masses of considerable extent. 
No satisfactory "evidence has been offered to 
show that their progress is ever arrested, 
and repair or cicatrization commenced. 
Their contents are never found thickened, 
drying up as it were, with puckering and 
shrivelling of the surrounding tissue. The 
expectoration of fibrin-like matter from 
the lungs, in cases of supposed recovery, 
has, however, induced the suggestion that 
such changes may in rare instances ensue. 

Liver. — Secondary deposits commence in 
this organ by the filling here and there of 
portal capillaries and associated veins with 
colored clots, so that they are distinctly 
mapped out upon a cut surface of hepatic 
tissue. The subsequent and surrounding 
congestion is less intense than in the lungs, 
owing to the coarser character of the capil- 
lary network, but the change in color, 



Fig. 96. 1 
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Fig. 96, and the softening take place as rap- 
idly. At this stage the microscope enables us 
to detect amorphous material, fat-granules, 
and a sprinkling of hepatic cells, but no 
pus-corpuscles. _ There ensues an exuda- 
tion into the neighboring tissues, which are 
soon infiltrated with lymph and serum. 
This softens, and, in the unhealthy con- 
dition of the s\ r stem, is quickly mingled 
with pus, and so an abscess is formed. But 
as yet before the abscess is confirmed a very 
characteristic appearance is presented. A 
number of firm nodules of a yellowish 
color are conspicuous ; these are the occlu- 
ded vessels, representing the outer part of 
the lobules ; around them is a pale-gray, 
jelly-like network, inclosing them as it 

1 From a drawing in the Museum of St. Bar- 
tholomew's Hospital, No. 271, showing part of 
a_ liver with the portal capillaries and asso- 
ciated veins of many lobules filled with decol- 
orized coagula. 



were, and this is the surrounding effusion 
of lymph and serum. Even after the 
softening of the fibrin and the formation 
of pus, the abscess retains some trace of 
its origin ; for when the pus is washed 
away, a mass of tough tissue remains, in 
which can still be traced the skeleton of 
the lobules. 

As surrounding parts are involved, they 
pass through similar changes, so that in 
the same liver may be seen fibrinous plugs, 
lobules with lymph effused around, and ab- 
scesses of varying size, in their turn bor- 
dered by exudation-materials, for no distinct 
wall invests them, and in their general char- 
acters forcibly calling to mind the diffuse 
suppuration of subcutaneous tissue as dis- 
tinguished from a simple abscess. If from 
any circumstances the diffusion is arrested, 
the diseased lobules are soon bounded by 
organizable lymph, and in some cases the 
wall thus formed becomes thick and mem- 
branous, after the fashion of that which 
lines a chronic abscess. At the same time 
the contents thicken and begin to dry up, 
as though a curative process was commenc- 
ing ; further changes are, however, usually 
prevented by the death of the patient, so 
that there remains a doubt whether these 
abscesses are ever completely cured in cases 
reported to have recovered after symptoms 
indicative of their presence. 
Skin. — Lee has recorded 1 three condi- 
tions of the integument as observable 
in these cases, which seem to be modi- 
fications of one another. First, a 
pustular eruption resembling that of 
small-pox ; secondly, irregular spots 
of congestion of a dusky color ; and 
thirdly, congested patches darkest in 
their centres, rapidly passing into 
H mortification, usually with extension 
WIMP of the congestion to parts around, 
though sometimes limited by a line of 
demarcation. These patches are apt to 
form at points subjected to pressure. 

Changes similar to those in the lungs and 
liver occur in other organs with immaterial 
variations. 2 The situation of the secondary 
deposits is capricious, not merely as to the 
organs which they involve, but as to the 
part of each organ implicated. The more 
vascular tissues are of all most prone to be 
affected, but it is in the least vascular that 
the subsequent changes are most rapid, as, 
from the more complete cutting off of 
blood supply, gangrene most constantly 
ensues. Wherever secondary deposits are 
developed, they may in turn, if the patient's 
life be sufficiently prolonged, become the 
source of others, which pass through simi- 
lar changes, and may be termed for dis- 
tinction tertiary. 

1 Op. cit., p. 53. 

2 For resume of brain-mischief, see Braid- 
wood, op. eit., p. 168. 
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Other Secondary Affections. — Ef- 
fusions into serous or synovial sacs, com- 
monly into those of joints and of the 
pleurae, rarely into the ventricles of the 
brain, constitute another class of changes. 
The ordinary secretion may be increased, 
becoming in the case of joints less viscid 
than natural ; or there may be an effusion 
of serum, or lymph, or an accumulation of 
pus, or of pus stained with blood. In 
some cases, the cause of these changes may 
be traced to irritation from a collection of 
pus somewhere close at hand, as beneath 
the pleura, or in the tissues which imme- 
diately surround joints. The effusions oc- 
cur without material congestion, and gen- 
erally towards the close of fatal cases. 

In considering the causes of the secon- 
dary complications, it may be remarked 
that the frequent occurrence of these sec- 
ondary abscesses after surgical operations 
has induced many observers to offer expla- 
nations of their origin. Erom the mass of 
writings upon the subject, it is necessary 
to select the views which have received the 
greatest amount of credit, and to relate the 
arguments by which they have been sup- 
ported. 

It is generally admitted that secondary 
complications (abscesses) may result from 
mere poisoning of the system in connection 
with any of the causes of systemic puru- 
lent infection ; but without doubt a large i 
number of cases exist in which those sec- j 
ondary affections are dependent upon local i 
diseases, and are due to mechanical obstruc- j 
tions in the smaller vessels, affections oc- j 
curring when the blood is ill nourished and i 
the patient exhausted, but affections which 
are not necessarily dependent upon a gen- 
eral poisoning of the system, but are con- 
nected rather with its prostration and the 
end-coming of its life. It is to such cases that 
the following observations especially apply. 

PUS INTRODUCED INTO THE BLOOD. 

Of all exciting causes none has been more 
generally insisted upon than this, and many 
arguments have been brought forward in 
its favor. The connection of the secondary 
complications with a primary local suppura- 
tion, the presence of pus-cells in the blood, 
the characters of the secondary affections, 
and the results of experiments, are its prin- 
cipal props. These must be severally ex- 
amined. 

Connection of secondary complications 
with a primary local suppuration. — When 
phlebitis was attracting general attention, 
it was observed to be frequently followed 
by secondary deposits. On further exam- 
ination, phlebitis was found to exist in 
most cases of pyaemia, andnothingwas more 
natural than to look upon the two as closely 
connected. Attention had been already 



drawn by Boerhaave, Morgagni, and De- 
sault 1 to the presence of secondary ab- 
scesses after ulcers and after suppuration, 
involving more especially the brain, and 
they had been ascribed by the latter to some 
nervous influence ; but, although Tessier 
supported the doctrine of a purulent dia- 
thesis, 2 most writers, including Rose, Dance, 
and Arnott, 3 inclined to the view of their 
dependence upon the introduction of pus 
into the blood. So long, then, as phlebitis 
was believed to give rise to suppuration 
within the veins, the coexistence of these 
secondary affections was easily accounted 
for. Either from breaking down of the 
clot which should have limited the suppu- 
ration, or from absence of such clot owing 
to a degenerate condition of the blood, the 
pus, it was argued, directly or through 
some collateral branch, found its way into 
the general circulation. 

But cases coming under notice in which 
no phlebitis could be demonstrated, it was 
observed of these that they accompanied 
some form of suppuration, such as that in 
wounds after operations, that of diffused 
inflammation of internal parts, as the me- 
diastina, or abscesses in bone, and other 
structures, as, for example, the prostate 
gland. 

The idea of the absorption of entire pus- 
globules through the walls of veins was 
speedily abandoned ; and although some 
maintained that putrid serosity alone found 
its way into the circulation, and so excited 
the diseased action, the belief gained 
ground that the pus passed into the open 
orifices of veins — a supposition strengthened 
by the frequency with which, as noticed by 
Cruveilhier, the secondary affection followed 
injuries and operations upon bone, in which 
tissue the veins, it is well known, neither 
collapse after division, nor contract upon 
the clots which form and afterwards shrink 
within them. In other cases, it was urged, 
the opening in the vessels might result 
from ulceration and sloughing of their 
walls ; and the irritation of a surrounding 
suppuration was supposed to reopen even 
those veins which had been closed in the 
healing of wounds. 

On the other hand, it was noticed how 
often pus might get into the blood and yet 
no symptoms of pyaemia ensue, and how 
many secondary affections occur before an 
local suppuration has been established 
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1 See Morgagni, De Sedibus et Causis Morbo- 
rum, lib. iv., epist. 51, art. 17, 18, 19, 20. Eiber, 
Eecherches sur la Phlebite, in Eevue Medicale, 
torn. iii. Quesnay, Memoires de lAcademie 
Royale dc Chirurgie. Paris, 1819. 

2 Tessier, Expose et Exaruen critique des 
Doctrines de la Phlebite, etc. Paris, 1S38. 

3 Eose, Med.-Cbir. Trans., vol. xiv., p. 251. 
Dance, Archives generales de Medecine, toru. 
xviii., p. 473; xix., 5, 161. Arnott, op. cit. 
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is now known that the lining membrane of 
veins rarely presents evidences of inflam- 
mation ; that it probably never secretes pus, 
and that the appearance of suppuration 
noticed in these vessels is in truth caused 
by softening clots. l The above views are, 
therefore, in part, untenable. 

The presence of pus-cdls in the blood. — 
Healthy pus applied to blood as it flows 
from a vein hastens coagulation simply as 
a mechanical agent. It does not mingle 
with that fluid, but coagula form around in 
from two to three minutes, and the coagu- 
lation is slowly diffused. Serous pus and 
the serum of decomposing pus cause more 
general coagulation ; for as they incline to 
mingle with the blood, they present a 
greater number of centres for coagula to 
surround. 

And it should be observed of the experi- 
ments from which these results were ob- 
tained, that the pus was simply dropped 
into the blood, and not stirred up with it, 
whereby undue artificial mingling was 
avoided.' 2 

After injection of small quantities of pus 
into the veins of living and healthy animals, 
none of it can be found in the allied venous 
trunks; but, traced beyond these, it is 
recognized as arrested in the first set of 
capillaries in the course of the circulation, 
so that its corpuscles undoubtedly circulate 
with the blood, though it is reasonable to 
infer, from their action upon that fluid out 
of the body, that they become capsulated 
with fibrin as they flow onward, and that 
by the same process their size is modified. 
Now, many observers go so far as to affirm 
that, in the disease in question, they can 
recognize pus-cells in the human blood, 
scattered amongst the red discs (when 
viewed with the aid of the microscope), 
the latter retaining their usual appearance, 
except when the pus is present in large 
quantities. Under such circumstances, 
Gendrin states that blood-corpuscles are 
converted into pus-globules ; and mingling 
pus and blood in the proportion of one to 
eight, he proves that, after twenty-four 
hours, none but pus-corpuscles can be de- 
tected. But Gluge and V ogel have shown 
that pus, acting like water, simply dissolves 
the capsule of the corpuscles, and that this 
is the cause of the modification noticed. All, 
however, agree that pus-cells, when present 
in small quantity, do not interfere with the 
red discs, from which they are easily dis- 
tinguished. It is from their resemblance 
to the white corpuscles that their detection 
is rendered difficult and doubtful. Grant- 
ing they have entered the circulation, can 
then the pus-globule be distinguished from 

1 See article on Diseases of Veins. 

2 See Mackenzie, op. cit., p. 196 ; Lee, op. cit., 
p. 26, 



the white blood-corpuscle? Sedillot, 1 who 
has carefully considered this question, is 
confident in the distinction to be drawn 
between the two. "The pus-globule," he 
says, " is T d^ to gV of a millimetre in diam- 
eter, whilst the white globule is T | 5 to 
J5S, a sixth or a fifth smaller. The pus- 
globule is slightly yellowish, the other is a 
dead white. The pus-globule is spherical, 
the white one flattened, being at most len- 
ticular but never spherical ; its surface is 
smooth and indistinct, whilst that of the 
pus-globule is roughened or granular. The 
nuclei, when shown by means of acetic acid, 
are found larger, %$$ to v^ of a millimetre 
in diameter in pus-cells, and exhibit in 
their interior a regular, well-defined cavity ; 
while white corpuscles contain nuclei much 
smaller {ska to ?ou), resembling nucleoli 
or rather fatty granules. The white," he 
adds, "when present are less numerous 
than the others." How far these differ- 
ences are available for diagnosis, those can 
well judge who are in the habit of exam- 
ining such cells under the microscope. If 
present, the pus-globules may disorganize 
the blood in some subtle manner, causing 
its fibrin to separate and coagulate here 
and there in the capillaries, or they may 
determine secondary abscesses by their me- 
chanical arrest and by the changes which 
then ensue. 

Dance and other observers, 2 however, 
are unable to detect these pus-globules, or 
altogether deny their presence in blood. 
Some explain their absence by suggesting 
that they are mechanically compressed, 
and so no longer recognized, just as they 
entirely lose their character when mingled 
in small quantity with blood out of the 
body, and entangled in contracting fibrin. 
The experience of many observers shows, 
in opposition to the opinion of Sedillot, 
that the white globules are greatly in ex- 
cess in all these cases, even in those in 
which no source of pus-cells has existed ; 
that their number is naturally very vari- 
able ; that it increases rapidly after certain 
processes, as digestion ; and that they are 
abundant during pregnancy, and for some 
time after delivery. Whilst, then, uncer- 
tain of our ability to distinguish between 
the two, the differences being trivial and 
difficult to detect, even as described by 
those most favorable to their recognition, 
the fact of our having under many, per- 
haps under all, circumstances favoring 
pyfemia, an excess of white corpuscles, 
prevents the evidence in favor of the pres- 
ence of pus-globules in the blood from being 
accepted as conclusive. 3 

1 De l'lnfection purulente, p. 262, note by 
Lebert. Paris, 1849. 

2 Donne, Cours de Micrographie, p. 82. 
Paris, 1844. 

3 On the points of resemblance between py- 
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Character of the Secondary Ab- 
scesses. — These having been examined 
when completed, to the exclusion of the 
preliminary changes, and being found laden 
with pus, were naturally adduced in favor 
of the theory of their purulent origin. It 
is now certain that no pus-cells are found 
in them at their commencement. 

Kesults op Experiments. — It has been 
proved at various times, by the injection 
of pus into the veins of living animals, that 
veins inflame ; that veins do not inflame ; 
that local coagulation immediately results, 
or, as Magendie states, that coagulability 
of the blood is destroyed ; that the injec- 
tion is followed by fibrinous deposits ; that 
it is followed by purulent deposits; that pus- 
globules, when mingled with their serum, 
cause most rapidly the secondary affections ; 
and, on the contrary, that pus-corpuscles, 
when separated from their serum, produce 
them most certainly ;* but these different 
results are intelligible enough if the diffi- 
culties which beset experiments of this na- 
ture, and the extent to which observers are 
always biased by the doctrines of the day, 
are duly considered. Repetition of the 
most important leaves no doubt that the 
more recent experiments have been accu- 
rately observed, though great allowances 
must be made in drawing deductions to be 
applied from them to the human subject, if 
only on account of the healthy condition of 
most animals operated upon, and the slow- 
ness with which they take up diseased ac- 
tions, especially of a suppurative character. 
The results obtained may be briefly shown 
in a series of typical cases. 

(1) After single injections of pus, ani- 
mals, if previously healthy, usually recover; 
so that four to twenty grammes were often 
injected by Sedillot without causing incon- 
venience ; but that this is not invariably 
the result, is shown by the following ex- 
periment.' 2 One-half drachm of recentpus, 
injected into the right femoral vein of a 
dog, caused immediate death. The femoral 
and allied veins, as far as the right auricle, 
that cavity, the commencement of the vena 
cava superior, and the right ventricle, were 
filled with a continous dark-colored coagu- 
lum, in various parts of which portions of 
the pus were sequestered. The blood was 
fluid in the veins of the opposite side, in 



semia and leucocythsemia, see Dr. Hughes Ben- 
nett, quoted by Braidwood, op. cit., p. 227. 

1 Eeumert, "De Symtomatibus Inflamma- 
tionis Venfe Cavse. Diss, inaug.," Havn. 1840; 
Gendrin, Histoire anatomique des Inflam., vol. 
ii., pp. 13, 14 ; Mackenzie, op. cit. ; Gaspard, op. 
cit. ; Lee, op. cit. ; Sedillot, op. cit. 

2 The experiments here narrated, originally 
described by various authors, have been re- 
peated by the author to corroborate their ac- 
curacy, and those thus repeated are here cited, 
as they agree in the main with the originals. 



those of the head, and in the left cavities 
of the heart. 

(2) Simple inoculation with pus of the 
tissue surrounding a vein is followed by 
slight local suppuration, the blood remain- 
ing unaffected in the adjacent vessel ; and 
no change results from the application of 
pus to the edges of wounds in venous 
trunks, although in these experiments some 
pus-globules probably pass into the circula- 
tion. The wounded veins are repaired in 
the usual manner. 

(3) Injections of small quantities of pus 
are usually followed by secondary deposits. 
About eight drops of pus were injected into 
the right femoral vein of a small dog. The 
animal, on recovering from the chloroform, 
refused food, and after twenty-four hours 
began to snuffle. It was killed, by division 
of the spinal cord, at the forty-eighth hour. 
The vein was natural from the ligature up- 
wards. The lungs were irregularly stud- 
ded with spots of a red color, averaging a 
line or two in diameter. These consisted 
of minute vessels gorged with blood, prob- 
ably coagulated, for it could not be re- 
moved by pressure. Their uniform appear- 
ance depended upon their limitation to 
single lobules. 1 Examined under the mi- 
croscope, they were found to consist of 
ordinary constituents of blood mingled 
with granular cells. 

(4) If the animal is in a healthy condi- 
tion, the secondary appearances pass off. 
At the same time as the last experiment 
was performed, about twenty drops of the 
same pus were introduced into the right 
femoral vein of another dog, and the ani- 
mal was killed at the ninety-eighth hour. 
The veins were healthy throughout. In 
the left lung only one, in the right two small 
ecchymoses still existed, similar to, only 
rather darker than, those noticed in the 
preceding experiment. The other organs 
were natural. 

These examples are taken from amongst 
manj r , and are easy of repetition ; they 
serve to illustrate the fact that pus is arrest- 
ed in the first set of capillaries, and that 
the blood-stasis which ensues presently 
rights itself and eventually clears off. 

(5) The secondary abscesses are obtained 
by Sedillot 2 and others by injections re- 
peated at intervals, in animals consequently 
enfeebled by disease. Similar results may 
be obtained in dogs which are let blood be- 
fore introduction of the pus, three or four 
days being allowed to elapse before the 
abscesses are looked for. 

(6) Similar or allied results follow the 
injection of many other substances ; thus, 
decomposing sernm mingled with pus- 

1 Museum of St. Bartholomew's Hospital, 
series siii. 

2 Sedillot, op. cit., p. 128. 



55G 



PYEMIA. 



debris causes even more diffused effects 
than pus, and, acting more after the man- 
ner of the poisons alluded to as causing sys- 
temic infection, gives rise to local gangre- 
nous lesions, with considerable extravasa- 
tion of blood into surrounding tissues. 
Experiments have been recorded by Cruveil- 
hier and Graspard showing some of the 
substances besides pus which are arrested 
in the capillaries; thus the latter writes: 
"Les corps trop grossiers, tels que le 
mercure, l'huile, le - sediment cle l'extrait 
d'opium, etc., ne peuvent pas outrepasser 
ies petits vaisseaux intermedi aires aux 
arteres et aux veines ; " and both describe 
the formation of the secondary abscesses. 
Gaspard's 1 experiments also prove that 
similar substances, carried rapidly through 
arteries, produce violent local irritation in 
those parts only to which the branches of 
the injected artery are distributed. 

(7) It happens sometimes that pus ; — 
and it is only of pus the fact has been re- 
corded — slips by one set of capillaries, as 
in a case narrated by Sedillot, 2 in which, 
the mesenteric veins being injected, the 
liver remained unaltered, whilst the lungs 
became the seat of secondary abscesses. 
This cannot be ascribed to any difference 
in the size of the two sets of capillaries ; 
but it has led to the suggestion that pus- 
globules are only arrested in their course 
when they become aggregated, or in- 
creased in bulk by the addition of materials 
from the blood. 

Thus, although the secondary complica- 
tions seem to follow upon the introduction 
of various substances 3 into the blood, of 
which pus is one, and probably depend 
upon their mechanical arrest in vessels 
intermediate between the arteries and 
veins, yet on applying the results of these 
experiments to the human subject, they 
are met by the facts that pus-globules are 
not of a certainty found in the blood ; that 
the secondary abscesses are often uncon- 
nected with any primary local suppuration ; 
and that they are not in the first instance 
purulent. 

With the exception of decomposing 
serum and other fluids of an allied charac- 
ter, which can only excite the complica- 
tions by setting up some vital or chemical 
action, there is but one material other than 
pus by which to explain the mechanical 
origin of the secondary changes ; but this 
material is so generally present in this class 
of cases of pyasraia, that it requires sepa- 
rate consideration. 

1 Gaspard, op. cit., torn, v., p. 319 ; Lee, op. 
cit., p. 39. 

2 Sedillot, op. cit., dix-huitieme experience, 
p. 101. 

3 Amongst these fibrin should be enumer- 
ated. See Sedillot, op. cit., onzieme experience, 
p. 86 ; also p. 110. 



Before entering upon its consideration, 
however, a few words may dispose of the 
theory of a purulent diathesis, which, in- 
deed, proposed in times long past, 1 refers 
to what is now regarded as the unsound 
condition induced by predisposing causes, 
in which the .system is prone to suffer from 
suppurative or typhoid diseases. In the 
same way may be dismissed such theories 
as presuppose that fibrin about to be 
eliminated into pus undergoes a retrograde 
metamorphosis, is carried on in the circu- 
lation, and causes like actions to go on in 
the accompanying fluid ; also the older, 
but less far-fetched idea, of the influence 
of a nervous action ; a view entertained in 
consequence of observations by Desault on 
secondary affections connected with injuries 
to the skull and its contents. With these 
may be classed absorption by the lym- 
phatics, which of late years has been, by 
most observers, discarded as a cause of the 
secondary complications. The cases which 
are quoted in its favor are found, on in- 
quiry, of a doubtful character; some are 
incorrectly reported, as can easily be 
seen, now that more is known of the sub- 
ject ; for example, Dumas narrates several 
in which the lymphatics about the uterus 
(mistaken, doubtless, for the veins) were 
filled with pus, which, however, could not 
be detected in the associated glands, where 
it was consequently supposed to be in some 
way elaborated. 2 Other cases have been 
examples of diffused inflammation in the 
course of the lymphatics, or have been 
connected with changes independent of the 
absorbent system. 3 

An ingenious idea, applicable more es- 
pecially to cases in which pyaemia follows 
surgical operations, as after excision of a 
testis, or amputation of an extremity, has 
been originated by the suggestion that 
materials, harmless to those organs and 
textures to which they should have been 
applied, when unused or unremoved from 
the blood, act as local irritants to other 
structures, and so engender secondary 
mischief, such as effusion of puriform 
fluid into joints. These materials may 
have affinity with chemical substances, but 
they do not admit of recognition by physi- 
cal means. 4 Che vers lays great stress upon 
previous abdominal complications, observ- 
ing, "It is highly probable that, in most 
of the individuals who thus perish, even 
if they had never become the subjects of 
any wound or injury, some other vicissi- 
tude would, by bringing the renal or he- 
patic mischief into active operation, have 

1 De Haen,.Eatio Medendi, torn, i., p. 102 et 
seq., Paris, 1761 ; also Tessier, op. cit. 

2 Dumas, op. cit., p. 106. 

3 Lee, op. cit., case xxix. 

4 Finger, Prager Vierteljahrschrift, No. iv., 
1847. 
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equally determined the occurrence of fatal 
cerebral, thoracic, or abdominal inflamma- 
tion. 1 " 

Disorganized Fibrin introduced into 
the Blood. 

As is more fully detailed in describing 
diseases of veins, 2 coagula are formed in 
these vessels, with inflammatory changes 
of adjacent tissues and of the outer wall of 
a vein itself, or in veins ruptured by vio- 
lence. When a predisposition exists, very 
little is sufficient to cause their deposit. 
Bouillaud 3 writes of them as often noticed 
in the cachectic from simple pressure, in the 
veins of the pelvis from compression by 
cancer of the ovaries, and in the internal 
iliac from distension of the sigmoid flexure 
with hardened fasces ; and, as bearing upon 
their connection with pyaemia, Tweedie 
mentions a case in which this disease fol- 
lowed a contusion of the thigh ; Lee, one 
after a blow upon the patella. These co- 
agula, when formed in a small vein, are 
limited in either direction by the first collat- 
eral current, though they may extend past 
one or more of these into larger vessels in- 
volving at last important canals, if aided 
by predisposing circumstances, and by a 
blood-condition thereon dependent. Dis- 
regarding the influence of any surrounding 
inflammation, and looking at them as hin- 
dered in their extension by the action of 
the blood as it sweeps past them, they may 
at first encroach upon and in time pass 
these currents by the addition to their sur- 
face of irregular 
plates of fibrin, as 
shown in the accom- 
panying woodcut 
(Fig. 97, a) ; an 

encroachment which 
may be prevented if 
the greater force and 
capacity of the col- 
lateral stream be suf- 
ficient, even under 
adverse predisposing 
circumstances, to 
keep clear its chan- 
nel. Once arrested 
in their progress, par- 
ticles may be loos- 
ened and carried off 
from their surface, 
where washed by the 
flowing blood, and 
then pass on through 
the veins and heart (Fig. 97, b) each form- 

1 See Simpson, Med. Times and Gazette, vol. 
i., 1859 ; Chevers, op. cit., p. 14. 

2 See article on Diseases of Veins. 

3 Bouillaud, op. cit. ; Bouchut, op. cit., p. 244 ; 
Lee, op. cit., case vi. ; Humphry, " Ou the Coagu- 
lation of the Blood in the Venous System dur- 
ing Life." Cambridge, Macmillau & Co. 




Obstruction of a vein by 
growing coagulurn. 



ing an embolon or plug, entering pulmo- 
nary arteries of a smaller and lessening 
diameter, until they at length lodge, usu- 
ally at a bifurcation, where, as after the 
application of a ligature, new clots form 
upon them. These detached portions un- 
dergo various changes, and, if cutting off 
any considerable supply of blood, may cause 
even gangrene of the part involved. They 
are of interest, in connection with clot- 
softening and disintegration, as showing 
how smaller particles when circulating 
with the blood, produce even more notice- 
able effects. 

Whatever may be the cause of this soft- 
ening of clots, the fact is undoubted, and 
has been carefully studied in connection 
with the clots, or polypi, as they were for- 
merly termed, which are found under cer- 
tain circumstances in the cavities of the 
heart, and in the venous canals. It is 
probably associated with that unhealthy 
condition of fibrin, whereby it is wanting 
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Microscopic appearance of softened coagulum. 

in contractility, and retains in its meshes an 
undue quantity of serum. The disintegra- 
tion commences in the oldest portion of 
each coagulum, so that it may affect one 
side, one extremity, or the middle of a clot, 
as the case may be ; it is accompanied by 
the changes in color already described, and, 
from their often acquiring the appearance 
of ordinary pus, the earlier observers were 
led to consider these clots as true purulent 
collections. When examined under the 
microscope, they are found to contain (Fig. 
98, a) blood-cells variously modified ; some 
mere shreds, others serrated and puckered ; 
some probably white corpuscles, being pale 
and transparent when acted on by acetic 
acid. These are entangled amidst a quan- 
tity of granular matter and globules, com- 
posed, perhaps entirely, of oil soluble in 
ether (Fig. 98, 6) ; here and there many of 
these granules and globules form masses of 
very variable size, irregular in their outline, 
though sometimes having a surrounding 
cell-wall (Fig. 98, c), which, however, can 
seldom be demonstrated. These also are 
soluble in ether. Lastly may be noticed 
irregular masses of varying size — portions, 
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perhaps, of fibrin as yet unreduced to a 
granular condition. 

Such is the material which is prepared 
in many cases of pyremia to enter the cur- 
rent of the circulation, and which is sup- 
posed to excite the secondary complications 
by mechanical obstruction of the capillaries, 
setting up local irritation and impeding 
function, and so causing actions of an or- 
dinary inflammatory character to become 
established. 

Three points here require a brief notice. 
{a) Do disintegrating clots acquire the 
characters of true pus ? There is no proof 
that they do. They sometimes contain 
simple cells which have been regarded as 
inflammatory products ; but pus-cells are 
not detected, so at least say recent observ- 
ers. Their statement, however, must be 
received as offered under the existing views 
of pus-formation, of which much might be 
said for which the present is scarcely the 
place, though attention may be drawn to 
the revival in some sort of the doctrine, 
descended from Hunter, and so much in- 
sisted upon by Grendrin, that pus-cells are 
not changed blood-corpuscles, but cells re- 
formed from the disintegrated blood-con- 
stituents, (b) How does the softened clot- 
debris find its way into the circulation ? 
First, through some 
collateral branch con- 
nected with the vein 
where closed by the 
sofcening mass; sec- 
ondly, by rupture of 
the clot-wall which 
separates the debris 
from the circulating 
blood (Fig. 99), either 
at its distal extremity, 
opening into the near- 
est branch, the clots 
entangled about the 
valves preventing their 
perfect closure, or at 
its proximal end, the 
further formation of a 
clot to confine the debris being usually pre- 
vented by the presence of a strong anas- 
tomosing blood current. (c) Are these 
softening clots found in all cases of second- 
ary complication ? Sometimes their pres- 
ence is easy of proof, sometimes it may be 
inferred from the existence of a morbid 
change with which they are usually asso- 
ciated. Their presence is certainly more 
constant than that of any other condition 
with which the secondary affections can 
reasonably be connected, but it is very apt 
to be overlooked. A female, for instance, 

1 Museum of St. Bartholomew's Hospital, 
series xiii. Clot from a pulmonary artery, its 
softened contents discharged through its dis- 
tal extremity. 
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died from pyaemia which followed disease 
of the knee-joint ; the vessels of the limb 
were examined and were healthy, and it 
was assumed that some other cause must 
be sought in explanation of the pyaemic 
symptoms. There existed, however, abed- 
sore over the sacral region, and about this, 
and also in many of the vessels leading to 
the internal iliac vein, numerous softening 
clots were discovered, and were, without 
doubt, the source of the secondary affec- 
tions. 

Bristowe and Savory have pointed out 
that the embolic theory does not explain 
cases in which the capillaries of the lungs 
escape whilst other organs are affected, 
although in the course of the circulation 
they should have first been blocked ; and 
this objection is not answered by the sug- 
gestion that the fragments may have 
slipped by the first set of vessels. These 
cases class rather with those of systemic 
infection. 

As it stands at present the term pyaemia 
clearly includes, (1) cases in which animal 
products, such as septic fluids, poison the 
blood, causing mischief of a typhoid or 
pyogenic kind, and producing often, but 
not necessarily, what are known as second- 
ary abscesses ; (2) other so-called second- 
ary affections (abscesses) in which the de- 
bris of softened clots, and detached por- 
tions of fibrin, find their way into the 
blood, and give rise to mechanical obstruc- 
tion, and both are modified by predispos- 
ing causes in individual cases. 1 It is to be 
regretted that surgeons have not limited 
the term pyaemia to the class of secondary 
deposits traceable to mechanical causes. 
Now that the term is held to include all 
cases of septic or puriform infection arising 
in the course of surgical injuries or diseases, 
it is loosely named as the cause of death in 
many cases, and surgeons differ widely in 
their experiences of a disease which admits 
of such elasticity of application. 

Effusions of pus into serous and syno- 
vial cavities may be thus accounted for so 
far as pyaemia is concerned. Many of them 
depend upon contiguous irritation, as pre- 
viously mentioned ; and the actual effu- 
sions are less frequent than has been sup- 

1 Savory arrives at the following conclu- 
sions : 

" The causes of the local congestions and 
suppurations in pyzemia may therefore be thus 
classified : 

" Stasis due to mechanical action. A block- 
ade produced by the impaction of solid par- 
ticles. . . . 

" Stasis due to change in the blood produced 
by the admixture of morbid fluid. The local 
effect of blood-poisoning, properly so called. 

" Stasis due to a combination of the two 
above-mentioned causes." — St. Barthol. Hosp. 
Reports, vol. i., p. 139. 
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posed, cases of suppuration around being 
sometimes taken for those of pus within 
the cavity of a joint. But there are cases 
in which these effusions occur during the 
later stages of the disease, and, like the 
pustular affections of the cuticle, indicate 
extreme modification of the blood. The 
explanation of such cases must be sought 
for in common with that of like changes 
which, first noted by Petit, and now famil- 
iar to all physicians, occur in the course of 
scarlatina and allied diseases. 1 

Opinion must vary as to the prospect of 
recovery from systemic infection ; and so 
much depends upon the previous habits 
and condition of each patient, that without 
a knowledge of them it is easy to be 
wrongly biased. Thus in cases of septic 
poisoning, as has been already stated, one 
person recovers from an inoculation of a 
violent character, whilst another succumbs 
to one comparatively trivial. But, though 
we may be doubtful of the result and cau- 
tious in opinion at the commencement of the 
disease, all uncertainty is soon removed as 
the symptoms incline to convalescence, or 
acquire the familiar characters of rapid or 
of protracted sinking. The slowness with 
which the symptoms are from the first de- 
veloped may be regarded as, on the whole, 
a favorable sign ; whilst, if there has been 
great constitutional disturbance before the 
turning-point is reached, a slow convales- 
cence must be anticipated ; or, if the disease 
has been associated with profuse and ex- 
hausting suppuration, surfaces may be left 
to heal, or diffused abscesses to contract 
and close, under the burden of which pa- 
tients sometimes sink. 

What is to be said of the prospect of 
recovery from the secondary complications? 
Taking those cases in which no doubt has 
existed of the nature of the disease, is it 
probable that a fatal result invariably en- 
sues ? It is true that some cases are re- 
corded in which patients have recovered, 
but in few of these is the existence of 
pyaemia certain. It is probable that a fatal 
result must generally be anticipated ; for 
all practical surgeons acknowledge that 
very little chance remains for the patient 
who, after an operation, is attacked with 
the symptoms of this disease. This is no 
matter for surprise if the predisposing con- 
ditions are taken into account. But this 
view of the prognosis, which facts justify 
our taking, urges most strongly the neces- 
sity of attending to prophylactic measures. 

The diagnosis of these disorders presents 
no difficulty, and though septic poisoning 
in many cases has symptoms analogous to 
typhoid fever, the history of each case will 
suffice to distinguish between the two. If, 

1 See an interesting case reported in the 
Med.-Chir. Trans., vol. sxi., p. 148. 



indeed, no distinction could be drawn, it 
would be of little moment, as the two 
diseases require much the same treatment, 
and only differ materially in their secondary 
complications, which are easily recognized, 
and are at once characteristic of the malady 
to which they belong. By inquiring, then, 
into the history of each case, its nature is 
always evident, nor is it likely to be con- 
fused, even when accompanied by pain in 
the articulations, with diseases so well 
marked as those of a rheumatic nature, or 
with ague, despite the occasional intermit- 
tence of the rigors. Secondary complica- 
tions, as they first declare themselves after 
operations, with rigors and constitutional 
disturbance, have symptoms in common 
with many surgical fevers ; but their typhoid 
character is soon declared, and the rapidity 
of their progress, or the intercurrence of 
local physical signs, presently remove all 
doubts as to their nature. 

In the treatment of systemic infection both 
local and general measures are required. 

Local Remedies. — An excoriation, an 
ulcer, or a suppurating wound may exist, 
as has been seen, for the reception of the 
poison ; and, although no satisfactory ex- 
planation can be offered of the fact, it 
must be assumed that wounds may them- 
selves engender septic matter. When a 
part is poisoned by the bite of a venomous 
animal, the poison can be removed, or its 
influence weakened, by the simple opera- 
tion of sucking the wound before, as is 
supposed, it has had time to enter into the 
system by absorption ; and, were the act 
of inoculation capable of such easy recogni- 
tion, some remedy might, after the same 
fashion, at once arrest its action. Un- 
fortunately in the majority of cases the 
first notice of this disease comes from the 
symptoms of a more or less serious character 
which ensue. Take the earliest of these, such 
as pain about an excoriation, with slight 
duskiness of the surrounding integument ; 
can any measures be recommended to de- 
stroy the suspected spot before the septic 
material has extended its influence to the 
tissues beyond? Nitrate of silver or the 
actual cautery has been frequently applied, 
and even stronger remedies, such as nitric 
acid, if a greater destruction of tissue is 
thought desirable, the part so treated be- 
ing afterwards enveloped in soothing fomen- 
tations or emollient. poultices, and in certain 
cases even amputation has been advocated. 
The prospect of destroying the poison by 
local measures applied to suppurating 
wounds is far less than when abrasions or 
recent wounds have to be dealt with, and 
therefore all the greater care should be 
taken of their general management. Their 
treatment must be as simple as possible, all 
sources of irritation, as foreign bodies or 
accumulations of pus, should be removed, 
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and fomentations or water-dressing should 
be applied. The part should be kept clean 
by frequent bathing with tepid water ; it 
should be well ventilated, and its position 
should be arranged so that all lodgements 
of pus may be prevented. It is possible 
also that charcoal-poultices, or carbolic acid 
solutions, may be advantageously employed. 
Should diffused inflammation supervene, it 
must be treated after the fashion of phleg- 
monous erysipelas, and, as its very exist- 
ence depends upon the feebleness of the 
patient, it must be remembered that anti- 
phlogistic measures are inadmissible. If 
the infection has become general, local 
treatment must be limited to the dressing 
of the wounds, if any exist, with some sim- 
ple applications. 

General Remedies. — It is always as 
well to inquire into the habits of each 
patient before adopting any general treat- 
ment, as individual cases require that prin- 
ciples which hold good for all should be 
variously modified for their special benefit. 
There can be no question as to the neces- 
sity of prompt attention to the various se- 
cretory functions. Nausea, if present, should 
be allayed according to its cause, and the 
alimentary canal should be cleansed by a 
dose of calomel and jalap, or by a milder 
aperient ; and this may be done on the mere 
suspicion of a systemic infection. As soon 
as the disease becomes declared, the first 
object in its treatment is to promote, if pos- 
sible, its elimination, at the same time allay- 
ing nervous irritation and supporting the 
patient's strength. 

If the elimination of the poisons could 
be effected, the symptoms would undoubt- 
edly subside ; but so little is known of their 
action, and their nature is so obscure, that 
it is difficult to suggest remedies for their 
removal. It would seem as though the 
system might be relieved by the increased 
action of the secretory organs, and this 
view is apparently favored by the conges- 
tions which accompany the disease, and by 
the fluxes which often ensue. The fluxes 
are, however, often met with when the 
blood is so greatly altered that it readily 
parts with its serum, or, together with its 
coloring matter, is exuded from its vessels, 
these having probably undergone some pre- 
vious change in the structure of their walls T 
which itself determines the flux. It is 
reasonable notwithstanding to give eliminat- 
ing remedies a fair trial, so as to encourage 
secretion from various organs; but they 
must be tried with caution, lest they add 
to the prostration which so invariably ac- 
companies the disease. Medicines may be 
given to promote secretion from the intes- 
tinal canal, and saline draughts may be 
ordered, with the addition of bicarbonate 
and bitartrate of potash, to increase the 
v.enal excretion. The patient should be 



kept warm, and the action of the skin 
should be encouraged by diaphoretics ; 
warm-water and even vapor baths, may 
prove useful in some instances. With such 
treatment the cases of reported recovery 
have been conducted to a favorable issue: 
it has appeared to aid the effort of nature 
to right the condition of the blood, and 
might probably be usefully combined with 
other remedies which should act more 
directly upon that fluid through the organs 
of respiration. 1 

The nervous depression also constitutes 
an important feature of systemic infection, 
and is not unfrequently combined with irri- 
tability and restlessness. Nothing soothes 
these conditions so well as opium, which, 
in one form or other, should be given in 
small and frequently-repeated doses, unless 
in isolated cases there exist some particular 
objection to its use. When the patient is 
kept well under its influence in the manner 
recommended, it seems to act more effica- 
ciously than when given at irregular times, 
or at long intervals, or even frequently in 
the very large doses recommended by some 
surgeons. Dover's powder is another 
remedy which may often be usefully em- 
ployed as a night-dose in addition to the 
opium. Should sickness or vomiting super- 
vene, the stomach should be left as quiet 
as possible, medicine and necessary food 
being given in the smallest possible quan- 
tities, repeated as frequently as occasion 
requires. This vomiting is often a very 
troublesome complication; perfect rest is 
its best treatment, though sometimes it 
seems to be allayed by doses of chloroform 
or of dilute hydrocyanic acid, or by the 
taking of small quantities of ice. Diar- 
rhoea seldom calls for interference, as, from 
the previous remarks, it will be recognized 
as one of the means by which the system 
seeks relief, and should rather be encouraged 
within certain limits, by the administra- 
tion of mild aperients. If accompanied by 
exudation of the disorganized blood, it does 
not admit of arrest by treatment ; but if 
simply profuse, it may sometimes require 
checking, lest the patient be too much re- 
duced by its persistence. 

Disturbance of the circulation is quite a 
secondary affection, and can only be relieved 
by elimination of the poison which excites 
it. Nevertheless, if a patient suffers incon- 
venience from tumultuous action of the 
heart, and consequent dyspnoea, the over- 
worked organ should be relieved if possi- 
ble. Such relief may be found in the 
fluxes already mentioned, and especially in 
free excretion from the kidneys, regulated, 

1 Experience shows that no reliance can be 
placed upon medicines, such as the chlorides 
or sulphites, which are supposed to act by 
neutralizing the morbid condition of the blood. 
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of course, in its production by the state of 
the urine. Digitalis is also useful by its 
more direct action upon the heart. 

Last, but not least in importance, is the 
n ecessity of supporting the patient' s strength 
during the progress of the disease. Meas- 
ures to this end are, in most cases, required 
from the first onset of the symptoms ; 
indeed it is probable that the patient, if 
previously under treatment, will be already 
upon some plan of supporting or tonic 
remedies. The quantity to be given, and 
the stimulants to be recommended, vary 
of necessity in individual cases, and depend 
so much upon general principles of treat- 
ment, that it is needless to consider them 
more fully ; and the same may be said of 
the precise period at which this treatment 
ought to commence. Such remedies should 
be given in small quantities, frequently 
repeated, and with them should be ordered 
such light but nutritious food as the stom- 
ach ought to bear without being excited to 
nausea or vomiting. Given with other 
remedies at an early stage, save in ex- 
ceptional cases, the action of the stimulants 
should be carefully watched for in the gen- 
eral symptoms of the patient, and thereby 
regulated ; for the pulse, owing to the con- 
dition of circulation kept up by the poison, 
is a bad index of their efficacy. 

If the patient recovers, care will be re- 
quired during convalescence, for the system 
is slow in answering to the stimulus of 
ordinary tonics. Change of scene, dry 
bracing air, and strengthening medicines, 
naturally suggest themselves ; such reme- 
dies as bark, and more especially the various 
preparations of iron, lb ere is no security 
against a relapse, and none against a recur- 
rence after a longer interval of a similar or 
an allied infection, except in the careful 
after-management of these cases. 

In the treatment of the secondary com- 
plications (pysemia), the general remedies 
are much the same as for the systemic 
infection ; the depression is, however, usu- 
ally greater, and calls for an earlier and 
more free administration of stimulants ; 
mercury, depletion, and the like remedies, 
being altogether inadmissible. The local 
measures, so far as any recognized primary 
mischief is concerned, have been already 
mentioned. No local treatment can pre- 
vent the formation of secondary abscesses ; 
not even the pressure upon the veins above 
the local mischief, suggested by Hunter, to 
bar the entrance of foreign or other matters 
into the system, by causing obliteration of 
the canal, nor yet the amputation of the 
part first diseased, as some surgeons would 
have us to believe. 1 Even for the relief 
of the local abscesses, which have occasion- 
ally to be punctured, opium is the only 

1 See Sedillot, op. cit. 
VOL. I.— 36 



remedy on which reliance can be placed, 
and of course its action is simply palliative. 
Effusions into joints should be treated by 
soothing lotions and rest ; they are rarely 
so painful as to call for interference ; under 
any circumstances, all that can be done is 
to lay the articular cavity open, to allow 
the escape of pus, and to prevent re-accu- 
mulation by placing the part in a position 
favorable to the escape of fluids. 

The little that can be done in the way 
of treatment when these diseases, more 
especially the secondary complications, are 
fairly declared, leads to the question of 
their prevention ; and as this necessarily 
implies that the cases are brought early 
under notice, it can only apply to a limited 
number, and chiefly to those which follow 
operations. It must suffice to glance at 
the predisposing conditions which can be 
usefully dealt with. — Previous disease. The 
essence of preventive treatment lies in the 
improvement of the general health. The 
broken-down subjects of disease and starva- 
tion are prone to all the troubles which 
may follow a surgical operation ; they re- 
quire careful preparation before undergoing 
so serious an affair. They must be strength- 
ened by tonics, such as quinine or iron, and 
their secretions must be set right by appro- 
priate alteratives ; this treatment, too, 
must be continued for a considerable 
period ; for if the health be much broken, 
it is slow of taking effect, and its employ- 
ment for only a few days prior to an opera- 
tion is of course simply useless. The diet 
should at the same time be attended to, 
and persons of intemperate habits should 
be accustomed to a more healthy mode of 
living, although in no case should the 
stimulants be too suddenly withdrawn. 
Simple as these details appear, the success 
of an operation often depends upon their 
observance; in many cases, no doubt, they 
are unattainable ; in some from social 
circumstances, in others from the rapid 
progress of a disease which forbids delay ; 
if so, and the operation is indispensable, it 
has to be performed under unfavorable 
circumstances. In all cases, the condition 
of the internal organs must be looked to ; 
the urine should be tested for albumen, and 
the state of the thorax and of the abdomen 
should be noted ; should any of them be 
found ailing, knowledge of the fact may 
enable something to be done to better 
the patient's prospect. — Previous restraint. 
Under all circumstances the system, if 
possible, should be accustomed to the new 
conditions in which it will be placed ; and 
by preparatory rest in bed, the patient 
should get over the irritation which such 
confinement often induces. To this Chev- 
ers refers, 1 when he draws attention to 

1 Op. cit., p. 85. 
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cases in which, although the patients have 
beeu taking daily exercise in the open air 
up to the time of undergoing operations, 
and subsequently lay in wards which were 
very free from noxious exhalations, they 
nevertheless sank in a very few days from 
pneumonia and other thoracic affections of 
the most aggravated kind. If this holds 
good for the inhabitants of crowded dwell- 
ings, it does so the more for those accus- 
tomed to active country occupations, who 
are suddenly shut up in the comparatively 
close and ill-ventilated air of hospitals and 
sick-rooms. — The general treatment after 
operations, in cases predisposed to these dis- 
orders, consists in supporting the strength 
and in giving a nutritious diet; in sur- 
rounding the patient with sufficient and 
pure air. Opium is also of great service 
when given in doses sufficient to keep the 
system quiet and free from irritation ; and 
under the continuance of this influence, 
reparative processes appear to progress 
most favorably. Wounds should be kept 
perfectly at rest, care being taken to pro- 
mote their early closure ; for when this is 
attained, exhausting suppuration is avoided 
and the disposition to pyaemia is lessened ; 
they should also be kept clean and free 



from irritation. To this end they should 
be cleansed with tepid water applied 
with new lint ; whilst sponges and soiled 
dressings should be carefully avoided, lest 
they inoculate the wound with discharges 
from other sores. Not only is this a prob- 
able occurrence, but there is some ground 
for believing that surgeons or nurses may 
carry poison from one case to another, so 
that some caution should be exercised in 
the examination of wounds, and in the re- 
employment of instruments, lest the dis- 
order spread amongst patients crowded 
together, as in the wards of a hospital, and 
in whom it is easily excited owing to the 
predisposition induced by the confined air 
and other circumstances already referred 
to. Chloroform has probably a depressing 
influence upon the system, in some cases 
more so than in others; but it may be 
asserted that there .are no cases in which 
the occurrence of these diseases can be 
attributed to the effects of its administra- 
tion. By doing away to a great extent 
with the shock of an operation, chloroform, 
it is true, lessens the reaction ; but there 
is no reason for regarding this as an un- 
favorable influence. [Ether may be used 
without fear in such cases.] 
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This disease is generally described as 
a powerful and painful spasm of the vol- 
untary muscles, which is long-continued and 
uncontrollable. The spasm of the muscles 
is that of rigid contraction, and from its 
constancy and non-intermitting character 
it has been termed tonic. These spasms 
continue without any interval of complete 
and perfect relaxation, except in the last 
stage of the disease previous to death ; and 
although violently increased from time to 
time by sudden and most severe paroxysms, 
yet they are never for an instant discon- 
tinued altogether, so long as the complaint 
can fairly be said to exist. The spasms 



are not to be mistaken for those of convul- 
sions, which consist in alternate spasms 
and relaxations, remitting and intermitting, 
and often receive the appellation of clonic. 
Tetanus has been regarded as consisting 
of several forms and varieties, based upon 
some peculiarity in its mode of develop- 
ment and subsequent course. In former 
years it used to be subdivided into classes, 
according to the predominant affection of 
certain muscles, and thus varieties have been 
described, — Trismus, Opisthotonos, Em- 
prosthotonos, and Pleurosthotonos ; after- 
wards it was considered more advisable to 
arrange it, according to the probable cause, 
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into traumatic, where it arises from injury, 
and idiopathic, where no external or visi- 
ble cause is apparent. Again, tetanus has 
been classed according to its intensity, 
rapidity, and duration, under the denom- 
inations of acute, subacute, and chronic 
tetanus. For practical purposes we may 
regard the disease in two forms, recollect- 
ing at the same time that both are one and 
the same affection, modified in intensity 
and in its effects by some peculiar condi- 
tion : 1st, the acute form, which is gener- 
ally met with after injuries, but may also 
exist, though more rarely, in the idiopathic 
variety, and is for the most part fatal ; 2d, 
the chronic form, the usual type of idiopa- 
thic tetanus, yet occurring in the traumatic 
variety : this is the form which raises the 
hopes of the surgeon and physician, as 
recovery may take place by judicious treat- 
ment. 

"We shall, however, confine ourselves to 
one description of the disease, viz. , the 
acute form, and reserve for separate con- 
sideration such modifications and deviations 
from the typical affection as offer any 
special peculiarities. 

Premonitory Symptoms. — Although 
there can be no doubt that, in many in- 
stances, there may be certain signs which 
usher in this complaint, yet these do not 
differ from the ordinary premonitory symp- 
toms of other diseases, and do not lead us 
to anticipate its onset : thus we may find 
an uneasy sensation in the wound, or an 
additional pain thereof, or the wound may 
become inflamed and irritable : there may 
be febrile symptoms and restlessness, lan- 
guor and debility, loss of appetite, head- 
ache, constipation, etc. ; still not one of 
these symptoms is in any way peculiarly 
and especially associated with the approach 
of this terrible disease. 

The first evidence of tetanus unfortu- 
nately and but too truly portrays the un- 
mistakable nature of the disease ; the con- 
dition of the muscles of the jaw, or the 
aspect of the patient, at once announces 
the victim. 

Mr. Morgan 1 has given a very graphic, al- 
though in parts somewhat exaggerated, de- 
scription of the onset, progress, and termina- 
tion of this disease in its acute form, and as 
it is generally quoted, we have thought it bet- 
ter to transcribe the account given by him, 
instead of adding another description to the 
already overstocked number. He writes : 
' The first decided symptoms will almost in- 
variably be an uneasy sensation and stiffness 
in the muscles of the lower jaw and tongue, 
which does not, however, in the first instance, 
amount to actual pain, unless the parts arc a 
good deal moved about, and generally about 
the same time stiffness is observed in tlie back 
of the neck. Thus the first complaint of your 

1 " A Lecture on Tetanus," 1833 



patient will often be, " that he has taken a 
cold, and is suffering from a sore throat and stiff 
neck ; " and therefore, unless the friends and 
attendants are made acquainted with the im- 
portance of keeping a strict watch for the oc- 
currence of these symptoms, and the necessity 
for an immediate application of remedies, 
they will be attributed to a wrong cause ; and 
thus the disease will be gradually gaining 
ground till the only hope of safety is gone, for 
the sole chance of recovery from the use of 
remedies depends upon their early application. 
Some have complained of a violent pain uuder 
the sternum as a concomitant symptom. 

" As the disease proceeds in its course, the 
patient complains of difficulty and pain in mas- 
ticating and swallowing his food ; the lower jaw 
soon becomes completely fixed and closed, and 
with every effort to open the mouth, the pain, 
which is now continued and severe, is increased 
to agony. In this early stage you will usually 
find that the muscles connecting the head and 
neck with the body are affected, and that the 
concomitant symptoms are languor, debility, 
and either complete or incomplete bending of 
the body backwards. 

" The next symptom will be a convulsive 
cramp in all the affected muscles, brought on 
by any attempt to swallow ; and the very idea 
of being obliged to make such an effort excites 
an expression of horror and distress in the 
countenance. Sometimes in the early, and 
more rarely in the advanced, stage of tetanus, 
the stomach will be sympathetically affected, 
and, in consequence of this, nausea and vom- 
iting will occasionally occur. 

"The next constant symptom will be a 
sudden, violent, and continued pain, increased at 
short intervals by spasm extending from the 
scrobiculus cordis to the spine, in the situation 
of the diaphragm. 

"Shortly after this symptom has shown 
itself, the abdominal muscles will be constricted 
and hardened by tetanic cramp; and the con- 
traction of -these parts is so permanent and vio- 
lent, that, on pressing upon the abdomen, the 
muscular fibres convey to the hand the sensa- 
tion of a hard board beneath the skin, rather 
than that of living animal matter. 

" In the course of time all the voluntary 
muscles partake more or less in the disease. 
The head is thrown back and fixed by a pow- 
erful contraction of the extensor muscles of 
the neck. The extremities likewise become 
fixed and rigid. The shoulders are drawn 
forward by the pectoral and deltoid muscles ; 
and the arms are either stretched out or fixed 
in a parallel line with the trunk, or drawn 
across the abdomen. The lower extremities 
are almost invariably in a straight position, 
and consequently in a line with the body. But 
notwithstanding the continued and powerful 
contraction of muscular fibre in the limbs, it 
will be found that the wrists and fingers are 
but little affected ; the ankles and toes, how- 
ever, suffer occasionally from the effects of the 
disease. 

" At this period of the complaint the coun- 
tenance is pale, anxious, and contracted, 1 and 
is disfigured by the perverted action of the 

1 An aged expression of the face. The dis- 
figurement may remain permanent after re- 
covery from the disease ; in a case under the 
anthor's care, it was still well marked, after a 
lapse of eleven years. 
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muscles, producing what is termed ' the tetanic 
grin ' (Eisns sardonicus). The spasms now 
become more violent and more frequent, and 
during their continuance and immediately 
after them the respiration is hurried and la- 
borious ; but in exceptional cases it may be 
easy and performed by the abdominal muscles. 
While the spasmodic paroxysm lasts the pulse 
is generally quick, small, fluttering, and irreg- 
ular ; but during the intervals both the pulse 
and respiration are comparatively tranquil. 

"In some cases the spasm becomes so violent 
that the assistance of an attendant is necessary, 
during the paroxysm of cramp, to prevent the 
patient from being projected out of his bed. 
In other cases, again, the spasms are less sud- 
den, though equally strong and painful, and 
consequently, instead of that jerking contrac- 
tion of the muscles, the body is more gradually 
raised from the bed, and if the muscles at the 
back of the neck and trunk and those of the 
lower extremities are the parts most powerfully 
affected, then it often happens that the body 
at intervals is drawn into the form of a bow, 
and in the recumbent position the occiput and 
heels rest solely on the bed, whilst the lower 
limbs and trunk curve upwards to form a com- 
plete arch. 

"It will frequently happen that, in conse- 
quence of the continued contraction of the 
sphincter muscles of the bladder, retention of 
urine takes place, and priapism will occasion- 
ally occur as a concomitant symptom. (This 
latter symptom is unusual.) 

" The bowels are in most cases obstinately 
constipated, and the large intestines loaded 
with offensive scybalous matter. 

" The secretion of urine varies, but it is rarely 
very profuse. 

." Towards the termination of the disease, 
the torture of the last attack of spasm, and 
the apprehension of the near approach of 
another paroxysm, produce an expression of 
dreadful mental distress and anguish in the 
countenance. The sufferings are only to be 
soothed by perfect rest and quietude; the 
slightest, attempt at motion immediately brings 
on a new attack of spasm ; the opening of a 
door, or the waving of the bed-curtains, will 
throw the patient into convulsions ; and even 
the sound of that voice which, on other occa- 
sions, might have soothed and smoothed the 
path of anguish and of sorrow to the grave, 
will now only add increased agony to intense 
suffering. Every sound, every moving object 
in the room is fuel added to the fire which is 
consuming the life of the tortured victim. 

" At the close of life the whole face becomes 
distorted and disfigured, and the larynx for- 
cibly drawn upwards ; J the spasm in the 
muscles, depressing the lower jaw. now and 
then alternates for a moment in severity with 
that by which their antagonists are affected, 
and thus for a moment an aperture is left be- 
tween the jaws through which the tongue is 
instant lypushed and as instantly crushed and 
lacerated by the sudden closure of the teeth 
upon it. If a large portion of the organ should 
be thus wounded and strangulated, haemor- 
rhage will immediately follow, and the coun- 
tenance and even the bed-clothes will be 

1 Feebleness of voice often occurs, and is said 
to be due to the spasmodic interference with 
the action of the chest, and to the tight shut- 
ting of the jaws. 



bathed in blood, thus giving additional horror 
to a scene in which the extremes of mental 
agony and intense bodily suffering appeared 
indeed to have done almost their utmost be- 
forehand. (Wound of the cheek or tongue is 
rare.) 

" In some cases the last moments will be 
comparatively tranquil, for exhaustion and 
delirium occasionally render the patient alike 
insensible to pain and to all that mental dis- 
tress which was previously excited by appre- 
hension and despair ; but, in the majority of 
instances, the torture of a paroxysm of spasm 
terminates at once the sufferings and the life 
of a tetanic patient. 

"The intellectual faculties remain unim- 
paired even to the last, and the senses are per- 
fect, but sometimes rendered morbidly acute." 

Febrile excitement is not essential, but 
if present is secondary. Dr. O'Beirne 
states that he witnessed about 200 cases ; 
but he never saw one accompanied by fever. 
Profuse perspiration is often observed, and 
especially during the spasms. 

Sleep rarely occurs in acute traumatic 
tetanus, and then only during a few min- 
utes, or in the intervals between the exac- 
erbations, or when the continued contrac- 
tions in these intervals are not attended by 
much pain. In the subacute cases, how- 
ever, sleep is more frequent, and a more 
complete relaxation of the muscular con- 
tractions takes place ; but upon the patient 
being wakened the full tension of the mus- 
cles returns. 

The following varieties have been noticed 
in the characters of the muscular spasms: 

1. Trmmis, or clenching of the teeth 
from spasm of the muscles of mastication. 
This is so constant an occurrence in tetanus 
that the disease has received the special 
appellation of loclced-jaio. We mast rec- 
ollect, however, that this is not the sole 
symptom of the disease, but only one local 
sign, and may be met with in other affec- 
tions ; this will again be referred to when 
alluding to the diagnosis of the disease. 
Towards the decline of tetanus, and where 
it is attended with extreme exhaustion and 
prostration, the spasm of these muscles 
gives way, and the jaw becomes relaxed 
and drops open. 

2. Opisthotonos, when the body is bent 
backwards. This is the most common va- 
riety, and is generally noticed in the ordi- 
nary descriptions. 

3. Emprosthotonos is when the body is 
bent forwards. This is very rare, and has 
been seldom witnessed. Aretfeus has men- 
tioned it, and Larrey has recorded several 
cases. 1 The muscles on the anterior part 
of the body are said to be so contracted as 

1 Larrey, in his Memoires de Chir. Militaire, 
torn, i., observed that if the wound happened 
to be in the anterior part of the trunk, and 
tetanus followed, it was generally in the shape 
of emprosthotonos. It was actually the most 
common form in the army of Egypt. 
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to bend the head upon the chest, to curve 
the spine anteriorly, and to draw the thighs 
towards the belly. In very severe cases, 
the head is brought into contact with the 
knees, so that the body presents the shape 
of a ball rather than that of a bow, accord- 
ing to the remark of Aretasus. 

4. Pleurosthotonos indicates that the 
body is bent laterally. This is also very 
rare. It has been observed in acute cases, 
bat more frequently in the chronic forms. 
In the case of a female aged twenty-four, 
at Guy's Hospital, it was observed to at- 
tack the right side more especially : it was 
fatal in this instance. Sir G. Blane has 
published two cases. 

Trismus nasccntium, tetanus infantum. 
— New-born infants are subject to tetanus, 
and offer the same symptoms as are ob- 
served in adults. It usually makes its aj>- 
pearance about seven or nine days after 
birth, but may occur up to the fourteenth 
day. The progress is, however, more rapid 
in some, death taking place in ten or thirty 
hours : the disease is then called acute. In 
others, life may be prolonged to eight or 
nine days, and it is then termed subacute. 
It has been attributed to division of the 
umbilical cord, and hence considered trau- 
matic ; and it has been traced to exposure 
to currents of air, bad ventilation, and un- 
wholesome nutriment, and hence denomi- 
nated idiopathic. It is frequent among the 
Negro races, and has been stated to be the 
chief cause of depopulation of the Negro 
infants in the West India isles. At one 
period, the infants born in the Dublin 
Lying-in Hospital died of tetanus, within 
the first fortnight, at a rate of 17 per 
cent. ; but when a better ventilation be- 
came established, the mortality was reduced 
to 5 per cent. 

Puerperal tetanus is generally of the 
acute kind. 1 

There are still some other varieties in the 
symptoms which require to be considered ; 
but these must be regarded as exceptions 
to the general rule. 

Spasms primarily attaching the muscles 
of the part injured instead of the muscles 
of the jaw. — Mr. Morgan relates two cases : 
a sailor, a patient of Guy's Hospital, re- 
ceived a lacerated wound of the fleshy part 
of the thumb, occasioned by a splinter of 
teak-wood, which had transfixed the part. 
This was forcibly extracted at the time, and 
the wound healed perfectly. The first 
symptoms of the disease occurred about 
two months after the accident, and con- 
sisted of a painful neuralgic affection of the 
muscles of the ball of the thumb, without 

l For cases of puerperal tetanus, see Dub. 
Quart. Journ., 1865 ; British Med. Journ., June 
and September, 1865 ; Med. Times and Gaz., 
1865. 



any appearance of inflammation in the 
part. He > died, and on dissection two 
pieces of splintered teak were found imbed- 
ded in the abductor muscle, and resting 
upon a branch of the radial nerve. A 
scholar received a blow of a schoolmaster's 
cane on the hand. In this instance both 
pain and spasm commenced in the injured 
part, and the first true symptom of tetanus 
was a gradual spasmodic contraction of the 
flexor muscles of the hand, by which the 
fingers were drawn into the palm. The 
cramp subsequently extended to the arm 
and other parts, and eventually terminated 
fatally. 

Absence of pain. — Sir G. Blane men- 
tions a curious case in which the spasmodic 
affections were unattended by pain even to 
the last moment of existence. In this in- 
stance, the cramps were accompanied by a 
tingling and agreeable sensation. The ac- 
cesses were attended by feelings of pleas- 
ure, and a strong tendency to laughter. 

Special affections of the muscles of the 
face and eye. — Of seventy-two cases of 
tetanus occurring in Guy's Hospital, three 
are mentioned to have been so attacked, 
and in two of these the spasms involved 
the orbicularis jiialpebrarum, inducing clos- 
ure of the lids, and simulating ptosis. The 
muscles of the eye are sometimes but not 
generally affected; Avhen this occui-s, the 
eyeball is fixed and drawn slightly inwards, 
the patient being unable to dhect it towards 
particular objects. The pupil of the eye 
varies, being sometimes contracted, and at 
other times dilated. 

Cerebral complications are very rare in 
tetanus, but may be met with in isolated 
instances ; thus there occurred six cases 
out of seventy-two admitted into Guy's 
Hospital: in three cases there was delir- 
ium, in two of which it came on towards 
the close of the disease ; but, in the third 
case, was present before the attack super- 
vened, and entirely subsided directly the 
tetanus made its appearance : in one there 
was coma ; but this was considered to be 
owing to the large closes of morphia admin- 
istered. 

Epilepsy may form a complication ; thus 
at Guy's Hospital a female, the subject of 
epilepsy, was attacked with tetanus a few 
days previous to its expected occurrence ; 
there were screaming and convulsions, and 
these partook of the character of the peri- 
odic epileptic seizures. 

Convulsions and screaming were ob- 
served in a young female who died of acute 
tetanus on the sixth day of the attack, fol- 
lowing an incision into an inflamed bursa 
over the knee. 

Loss of poicer over the extremities oc- 
curred, in two of the Guy's Hospital cases. 

31iscellaneous complications. — Tetanus 
has attacked those laboring under bron- 
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ehitis and laryngitis, and a fatal issue has 
resulted ; and it has also been complicated 
with erysipelas, and with fatal effects. In 
the case of a man aged sixty-two, the skin 
of the abdomen was found to be peculiarly 
shrivelled. In one case the symptoms con- 
tinued severe until the ninth day, and on 
the eleventh day a miliary eruption ap- 
peared over the whole body, aeeompanied 
with succession of spasms and intervals of 
repose. On the sixteenth day exhaustion 
and rambling supervened ; but on the 
twenty-second day subsidence of the symp- 
toms took place, and a protracted recovery 
ensued. 

Remission of the symptoms. — This is ex- 
tremely rare, yet it has been notieed in 
several instances. Of sixty cases observed 
in Guy's Hospital, four had this peculiar- 
ity : in two of these there was evident re- 
lief of the symptoms for thirteen days, 
although death ultimately ensued from ex- 
haustion ; in the other two remission only 
took plaee for a very short period, viz. , a 
few days, and was succeeded by more in- 
tense symptoms ending fatally. Dupuy- 
tren mentions a case in whieh the disease 
subsided for twenty-eight days, and then 
returned after an exposure to eold. M. 
Duval mentions some curious eases in whieh 
the disease assumed the form of anomalous 
ague, in one of whieh it was remarked that 
both sides of the body were never affeeted 
by the paroxysm, but regularly alternated 
in successive fits. 

Death may take place in several ways : 

During a paroxysm of spasm and con- 
vulsions of the heart and muscles of the 
larynx. — It is not eorrect, as some affirm, 
that death in tetanus is due to the exten- 
sion of spasms to the heart. Mr. Howship 
thought so, and reeords a case in point 
where the heart was found firmly contracted 
eleven hours after death. In only one out 
of sixteen eases, observed at Guy's Hos- 
pital, was this condition found. In some 
instances sudden death has occurred whilst 
being raised in bed ; in another during the 
administration of an enema ; in another 
whilst drinking ; and again, in another, 
immediately after the extraction of a tooth 
for the purpose of feeding: it has also 
been observed during efforts at stool. In 
these eases the deaths were probably due 
to spasm of the laryngeal muscles. 

During an attack of asphyxia and suffo- 
cation. — This occurs generally from the 
foregoing circumstance, viz., spasms of the 
muscles of respiration. Of forty-six eases 
in Guy's Hospital, in whieh the mode of 
death was noticed, in thirty-two it arose 
from the two foregoing conditions. 

From exhaustion. — This is less frequently 
observed, although it was noticed in twelve 
of the forty-six eases at Guy's Hospital. 

From accidental circumstances, sueh as 



erysipelas, coma from overdose of morphia, 
etc. 

The eauses of tetanus may be arranged 
under two heads : 1 st, the probably imme- 
diate and exciting causes ; and 2dly, the 
remote or predisposing eauses. 
I. The exeiting causes comprise : 
B. Wounds and injuries. Traumatic 
tetanus. — There is scarcely a single lesion 
whieh may be said to be exempt from its 
attack, from the simple blow or contusion 
to the most severe compound fraeture and 
laeeration. It would be a waste of spaee 
to enumerate every form of lesion in which 
it has been found to occur ; we shall, how- 
ever, classify them in the following order : 

1, contusions and strains without wound, 
such as blows by a eane across the nape of 
the neck or on the palm of the hand, ete. ; 

2, wounds of the soft parts, embracing 
simple abrasion of surfaee, ineised, pune- 
tured, laeerated, and gunshot wounds ; 3, 
burns and frostbite ; 4, fractures and dis- 
locations, simple and compound ; 5, minor 
operations, sueh as extraction of teeth, 
eupping, seton, ligature of piles, the acci- 
dental inclusion of a nerve in a ligature, 
incision into an inflamed bursa ; 6, major 
surgieal operations, as amputation, eastra- 
tion, exeision of the mamma ; 7, surgieal 
diseases, such as gangrene, uleers of the 
leg, fistula in ano, presence of guinea- worm 
under the integument, caries of the tibia ; 
8, incidents in obstetric practice, sueh as 
abortion, retained placenta, ete. 

The degree of the local injury bears no 
relation to the severity of the symptoms ; 
thus, a slight eontusion may be followed 
by the most acute tetanus ; and, on the 
other hand, a patient with severe com- 
pound fraeture may be seized with a mild 
attack and recover. 

The following relative proportions, whieh 
the oeeurrence of tetanus bears to the sev- 
eral surgical lesions, are taken from eases 
of admission observed at Guy's Hospital 
during a period of seven years. There 
were of 

Major and minor operations, 1364 cases : tet- 
anus occurred in 1. 

Wounds of all varieties, 594 cases: tetanus 
occurred in 9. 

Injuries and contusions, 856 cases: tetanus oc- 
curred in 1. 

Burns and scalds, 456 cases : tetanus occurred 
in 3. 

Compound fractures, 398 cases : tetanus oc- 
curred in 9. 

Total number of cases, 3668; tetanus occurred 
in 23. 

Among the large number of total admis- 
sions of surgieal disease, independent of 
direct accident, during the above period, 
only one case was attacked with tetanus ; 
thus showing beyond doubt that its occur- 
rence is rare in the several forms of surgi- 
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cal disease, and that it is most frequently 
met with in the more severe varieties of in- 
jury and accident, such as compound frac- 
tures, burns, and injuries to the fingers and 
toes. 

The situation of the injury has been es- 
pecially noticed as a source of frequency 
by some authors. Others, again, declare 
that the locality of the wound must be con- 
sidered as almost a matter of indifference. 
Hennen observed it oftener after wounds 
of the elbow and kneej others, again, 
more frequently from injuries of the thumb 
and great toe. The extremities, however, 
are much more exposed and liable to inju- 
ry ; hence perhaps the frequency of teta- 
nus from injuries in such situations. 

As to the state of the wound at the time 
when tetanus sets in : some observers, 
amongst whom is Larrey, attribute the tet- 
anus to a sudden suppression of the dis- 
charge of a suppurating surface, the wound 
presenting a dry surface, or being covered 
over only with thin serous exudation. 
Others, again, are of opinion that cicatri- 
zation is mostly complete on the accession 
of tetanus ; thus, Travers goes so far as to 
offer an explanation of this circumstance 
in the following terms : ''In flesh-wounds 
the period of commencing cicatrization, 
after the mundifying process is completed, 
seems to be the most liable to the attack 
of spasms. It is difficult to disconnect the 
phenomena of the incipient spasm with 
the altered condition of the nervous and 
muscular structure in the healing or new- 
ly-cicatrized part. Cicatrization is adhe- 
sion and the fastening of parts before free 
and movable on each other, and its effects 
would be equivalent to their strangulation 
or confinement by pressure of any kind, 
the interruption to their function being 
the same." 

Others maintain that it occurs most fre- 
quently in recent wounds ; thus John Hun- 
ter expresses his opinion : "Tetanus arises 
also from slight wounds before cither in- 
flammation or suppuration comes on ; they 
are generally the most frequent. It is from 
irritation." But he further on remarks: 

When I have seen it from considerable 
wounds, it was after the inflammatory 
stage, and when good suppuration was 
come on." 

Tetanus, however, is found to set in at 
any period and in any state of wound, and 
there are no grounds for assuming that any 
one condition is more favorable to the pro- 
duction of tetanus than another. 

The interval between the receipt of the 
injury and the first symptoms of tetanus is 
termed by some the period of accession or 
incubation. This varies from a few hours 
to many days, and must of itself depend, 
in a great measure, upon a variety of con- 
comitant circumstances, which will be more 



appropriately considered under the predis- 
posing causes, such as age, constitution, 
climate, and sex. 

It is asserted and generally maintained 
to be correct, that tetanus, occurring over 
twenty-two days after the injury has been 
inflicted, is more likely to be recovered 
from ; and that the more sudden the onset 
after receipt of the injury, the more surely 
will the result be fatal ; but, at the same 
time, we must bear in mind that some of the 
severest and most rapid cases have occurred 
where an interval of ten days has elapsed. 

Of 277 cases, there were, 

Previous to the 10th day, 130 cases, of whom 

101 died. 
From the 10th to the 22d day, 126 cases, of 

whom 65 died. 
Ahove 22 days, 21 cases, of whom 8 died. 

B. Tetanus arising from causes uncon- 
nected toith any injury or lesion of surface, 
commonly known as idiopathic tetanus. 
This forms the second variety of the excit- 
ing causes, and includes exposure to damp 
and cold, humidity, irritation of worms, 
terror, sudden suppression of natural dis- 
charges, and acute diseases, etc. 

Exposure to damp and cold, however, 
seems to be the main cause of this idiopathic 
variety ; but there cannot be the least doubt 
that in a great many of the traumatic cases 
this cause has played an essential part in 
inducing the disease, and although the ma- 
jority of such cases are enumerated as trau- 
matic, yet they should constitute an inter- 
mediate variety. Among the vicissitudes 
of temperature as a cause, the following are 
worthy of note : plunging into a warm bath 
whilst heated ; falling into a river in a state 
of perspiration, and during the flow, of 
catamenia ; sudden change from the heated 
atmosphere of a ballroom to the external 
air ; in hot countries exposure to the chilly 
night air and dew ; also exposure to the 
cold and moist breezes from the sea ; sleep- 
ing in the open air all night in a. fit of in- 
toxication ; sleeping on the ground after 
fatiguing marches under a broiling sun ; 
sleeping in confined and ill-ventilated apart- 
ments ; breathing a contaminated or rni- 
asmatous atmosphere. Hennen lays, less 
stress on the agency of cold than on that 
of air in motion, for all the cases that fell 
under his own observation had been exposed 
to a stream of air either hot or cold. 

Irritation of worms. — Worms have un- 
doubtedly beeiii discovered in persons dying 
of tetanus ; thus: a case is recorded among 
those occurring at Guy's Hospital. Dr. 
O'Beirne,, in the Dublin Hospital Reports, 
seems to. regard their presence as of con- 
siderable effect in the production of the 
disease.^ but, long before him, Laurent of 
Strasburg went so far as to assert, that 
even. in. wounded, subjects, the r.eal cause; 
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was the presence of worms in some part of 
the alimentary canal. It is probably a very 
remote and exceptional cause of the disease. 

Foreign bodies in the intestines. — Heurte- 
loup relates a case in which the attack was 
apparently brought on by an accumulation 
of cherry-stones in the intestines. 

Terror. — Dr. Hennen is an authority as 
to terror being the immediate antecedent of 
the disease. 

Intense anxiety of mind is quoted by 
Willan as a cause. 

Sudden suppression of the secretions and 
excretions has been mentioned. Fournier 
Pascay relates the case of a woman who, 
while laboring under a gastric fever and 
in a state of perspiration, exposed herself 
at an open casement to the north wind, 
causing sudden suppression of the perspi- 
ration. 

The suppression of the lochia, and the sup- 
pression of acute diseases, such as variola, 
typhus, and gastric inflammation, have also 
been enumerated. 

II. The predisposing causes, although 
remote, must necessarily be taken into con- 
sideration. 

Age. — Tetanus occurs at every period of 
life.' 

The peculiar affection in young infants 
termed trismus nascentiuni has been already 
alluded to. It is principally seen in the 
tropics, but has been occasionally met with 
in Europe. It occurs within the first two 
weeks after birth, and is supposed to depend 
upon irritation of the primae vias by me- 
conium, worms, unnatural secretion, etc., 
or on a morbid condition of the umbilical 
fossa. This has been mentioned before, and 
will not come under the present consider- 
ation. 

Of regular tetanus, the youngest case on 
record is twenty-two months, and the oldest 
seventy-five years of age. Of 449 cases, 
there were 

Under 10 years of age, 29 cases. 

Between JO and 30 years of age, 261, or nearly 

60 per cent. 
Between 30 and 50 years of age, 122. 
Over 50 years of age, 37 cases. 

Sex.-- — The ancients considered females 
to be more frequently affected, but less se- 
verely, than males. This does not accord 
with the experience derived from the re- 
turns at Guy's Hospital : for out of 72 
cases of this disease, 12 occurred in females, 
being 16.66 per cent,, and all were fatal ; 
60 attacked males, bearing an average of 5 
of the latter to one of the former. 

Taking a more extensive general average, 
deduced from 449 collected cases, it appears 
that males are more frequently attacked in 
.a ratio of about 7»} to one female. 



Constitution, habits, previous health, etc. 
— Is there any peculiarity in the state of the 
constitution ? Hunter seemed to think so ; 
he says : ' ' But everything relative to lock- 
jaw does not arise from irritation of the 
wound itself, neither from inflammation nor 
symptomatic fever ; for in such states the 
constitution is not disposed to it. It arises 
from an irritable habit, which may be in- 
creased or produced by irritation, but not 
such as is capable of producing inflamma- 
tion. There must be a disposition for the 
disease ; thus, madness is produced from 
the slightest causes when the mind is pre- 
disposed ; so it is in agues and fevers, the 
constitution being particularly predisposed 
at the time to such diseases. ' ' 

Sufficient attention has not been paid to 
this subject to insure any satisfactory con- 
clusion ; it appears that the very quiet and 
cheerful, the very irritable and excitable, 
the strumous and fair, are alike equally 
liable, and in each is the disease alike 
equally fatal. 

Condition of body. — Tetanus likewise 
attacks the healthy as well as the un- 
healthy, the emaciated as well as the ro- 
bust and well-developed, the spare as well 
as the muscular. This does not correspond 
with John Hunter's remarks, viz., "That 
those most susceptible to the disease are 
of sickly and weak frames, and of suspicious 
minds, and not of strong and robust ones." 

Habits of life. — There is much difficulty 
in arriving at any definite conclusion con- 
cerning this point; it has, however, at- 
tacked the temperate as well as the intem- 
perate, and the dissipated as well as those 
who have lived low. Of sixteen cases 
recorded at G-uy's, seven were temperate, 
and seven intemperate and dissipated, and 
both bore an equal ratio, as in both there 
were two recoveries and five deaths. These 
returns are, however, too meagre for any 
general conclusion. 

Hygien ic causes. — Dr. Dickson * remarks : 
"I trust I am, therefore, justified in infer- 
ring that to the improvements in the med- 
ical and surgical treatment of wounds, in 
cleanliness and ventilation, avoiding at the 
same time exposure to currents of cold air, 
or sudden changes of temperature ; in fine, 
to superior diet and accommodation, but 
particularly to the greater attention paid 
to the state of the bowels, may be attributed 
the great infrequency of tetanus of late in 
the West Indies, when compared with for- 
mer wars. ' ' 

Races and climate. — Europeans are said 
to be peculiarly exempt from the disease, 
whether in their own country or in India, 
There is much greater liability of the Ne- 
gro race to every form of tetanus or trismus 
than of the white race. Mr. Peat, in his 

1 Med.-Chir. Trans., vol. vii., p. 465. 
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essay on tetanus in the East Indies, gives 
the following percentage of its occurrence 
among the various castes, viz. : Hindoos 
1.63 per cent., Mussulmans 1.09 per cent., 
Parsees 1.005 per cent., and Christians 
0.75 per cent. Natives of warm climates 
are greatly susceptible. "Is this," Mr. 
Travers observes, "owing to their being 
of a more relaxed fibre and greater suscep- 
tibility of impression both external and in- 
ternal; or, in other words, that less resist- 
ance is opposed to morbid action, and that 
in them the disease runs its course with 
greater vehemence and rapidity than in 
those of temperate regions?' ' John Hunter 
remarks, "that climate seems the first of 
the predisposing causes, and that which 
can probably produce it without any other 
causes. In warm climates it is most fre- 
quent. The cramp is most frequent in 
warm climates, and also in bed; fits also 
are more frequent in bed, for warmth seems 
to have a peculiar effect in producing a 
particular disposition in the nerves; and 
when there is an immediate slight cause, 
such diseases readily take place ; nay, some 
are disposed to such action without any 
immediate cause, which probably arises 
from climate, joined with a very strong 
natural predisposition." 

Influence of season in the production of 
tetanus. — Respecting the separate months 
of the year in which it occurs, little can be 
gathered : it seems to be as frequent in one 
month as another ; so also in respect to the 
seasons of the year, for it is found to be 
developed in the cold, temperate, and warm 



months in an equal ratio. The same re- 
sults are observed in the cases occurring in 
the East Indies. The influence of the sea- 
sons has no effect on the mortality in 
tetanus. 1 

Occurrence of tetanus after naval and 
military engagements. — Space will not al- 
low us to enter into this question, as it will 
be duly considered under military surgery. 

Diagnosis. — There occurs sometimes a 
peculiar affection about the neighborhood 
of the muscles of the lower jaw, which is 
attended with spasms, and causes contrac- 
tion of those muscles resembling very much 
that of locked-jaw. We must not, however, 
mistake these purely local diseases, induc- 
ing trismus, for the actual disease itself; 
in all the spurious forms the contraction 
of the muscular fibre, although constant, 
is never increased by painful and distress- 
ing paroxysms of spasm ; and generally, if 
the exciting cause be removed at an early 
period, the complaint will disappear. This 
is often observed in diseases of the alveoli 
from carious teeth, in ulceration of the 
gums and mucous membrane of the mouth, 
etc. ; also in children during the period of 
dentition. 

Tetanus may be taken for hydrophobia, 
in consequence of the spasms in tetanus 
now and then affecting the muscles of 
deglutition, inducing a fear of swallowing 
from its exciting spasmodic action, and 
giving rise to a dread of fluids. We will 
offer the leading symptoms of the two 
diseases in contrast with each other in the 
following somewhat artificial table : 2 



Tetanus. 

Spasm of muscles more continued ; less re- 
mitting, and never intermitting. Constant 
rigidity of the muscles of the jaw, becoming 
gradually fixed and closed ; tonic spasm. 

The cause is exposure to cold or wound, 
rarely from the bite of an animal, and it 
generally occurs soon after the injury. 

The bite of a tetanic animal does not pro- 
duce tetanus. 

Countenance, tetanic : drawing up of the 
nose ; wrinkling of the forehead ; angles of the 
mouth drawn towards the cheek-bone, pre- 
senting a frightful risus sardonicus. There is 
an expression of pain, but the eyes are natural. 



1 For an extensive investigation of this 
point, see Guy's Hospital Reports, Ser. iii., 
vol. iii. 

2 In Dr. Ogle's collection of cases of tetanus, 
occurring at St. George's Hospital, he mentions 
" Case 5 as one of combined tetanus and hy- 
drophobia." See British and For. Med. Re- 
view, October, 1868, p. 485. He remarks : 
" This case is one which seems, to a certain 
degree, to link together all the three forms of 
disease — hydrophobia, tetanus, and epilepsy — 
under one common pathological classification. 
Given, excessive irritability of the common 



Hydeophobia. 

Spasm of muscles of brief duration ; if not 
voluntary, at least temporary, and will cease 
to exist during intervals of rest and quietude, 
the jaw being relaxed, and opening and shut- 
ting readily. The spasms are clonic. 

Cause, the bite of a rabid animal, and it 
rarely appears before the thirtieth day. 

The bite of hydrophobic animals must have 
communicated the disease when it exists. 

Countenance, hydrophobic : an expression 
of excitement, fearful distress, and peculiar 
restlessness, never to be forgotten ; occasion- 
ally frightfully convulsed ; eyes bright and 
glistening, but at times suffused. 



spinal centre, arising from agents acting either 
centrally or peripherally through the centrip- 
etal nerves, we have resulting from the ap- 
plication of any suitable exciting stimulus an 
irritation, motor action, or spasm, which may 
either be of the general muscular system as in 
epilepsy ; or of particular regions, as those of 
the jaw, neck, throat or back, as in tetanus; 
or more especially of the throat and pharynx, 
as in the present case of hydrophobia, the 
spinal derangement being attended by cerebral 
disturbance, as in the present instance, with 
mental delusion and even mania." 
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Tetanus. 

No gTeat thirst, and in general no great 
aversion to fluids administered in small quan- 
tities ; rarely any discharge of saliva. 



Vomiting and gastric pains rare. 
Mind generally clear to the last. 



Recovery in idiopathic forms. 



Idiopathic tetanus has been mistaken 
for rheumatism, and treated accordingly. 
Both affections have as their exciting 
cause exposure to cold and moisture upon 
the body of a person previously heated, 
perspiring, and fatigued ; and although the 
symptoms in both, at first, are those of 
stiffness of the muscles of the back of the 
neck and other parts of the body, yet they 
differ in that the one consists of a chronic 
and slow affection of the muscular, tendin- 
ous, and ligamentous structures, while the 
other confines itself to a spasmodic affec- 
tion of the muscular system, influenced 
probably through the medium of the nerv- 
ous system. However, in two of the Guy's 
Hospital cases, previous to admission the 
tetanic symptoms were treated for, and 
supposed to be, rheumatism. 

In a temperate climate, a sudden acces- 
sion of tetanic symptoms of great severity 
and running their course rapidly, in a person 
who has received no local injury, nor been 
exposed to cold and damp, would create a 
strong suspicion of poisoning. Thus there 
are some vegetable poisons which produce 
almost every symptom of tetanus, as ob- 
served either in animals inoculated there- 
with, or in persons who have unfortunately 
swallowed the poisons. Ohetik, a poison 
prepared from the juice of a large twining 
shrub, a species of strychnos, produces 
artificial tetanus. 

Strychnia, however, is the poison^ with 
which we are most familiarly acquainted, 
as bearing the closest analogy in its symp- 
toms and effects with those of tetanus. The 
symptoms produced in animals are general 
uneasiness, convulsions of a tetanic kind, 
muscular rigidity, arching back of the 
head and neck, violent stretching of the 
legs, and spasms brought on by the slight- 
est touch like a galvanic shock. The 
symptoms, as it affects man, are agitation, 
trembling, tetanic convulsions, spine and 
neck bowed, arms stretched out, hands 
clenched; the stiffness when once set in 
never entirely disappearing ; recurrence of 
first paroxysms and reappearance of jerk- 
ing rigidity ; retraction of muscles of 
mouth and face ; the countenance suffused 
and red, and the pupils dilated. The pa- 
tient can open the mouth and swallow ; 
there is no locked-jaw, but spasm of 



Hydrophobia. 

Thirst and aversion to fluids characteristic % 
even the sight or noise of fluids induces par- 
oxysms ; with frequent and viscid discharges 
of saliva ; efforts to disengage it inducing bark- 
ing and vomiting. 

Vomiting and gastric pains general. 

Mind subject to rabid impulses and number- 
less deviations, passing to delirium. 

No authentic case of recovery. 

Intolerant sensibility of surface and organs 
of sense. 

the respiratory muscles ; terror of suffoca- 
tion ; laryngismus early, sudden, and in- 
tense ; consciousness retained to the last ; 
senses unnaturally acute; calmness. The 
time of acting is, in small doses, half an 
hour to an hour ; in large doses, about ten 
minutes. In large doses, death ensues in 
a quarter of an hour ; in small doses, from 
half an hour to an hour. 

In the celebrated trial of Palmer for poi- 
soning a man named Cook by means of 
strychnia, it was argued by the defence 
that the deceased, Cook, died of tetanus 
from natural causes, and not from any 
poisoning by strychnia, and hence arose a 
question as to the diagnosis of the symp- 
toms of tetanus from those of strychnia. 1 

The following are the facts of Cook's 
case: He was comparatively well up to a 
certain night, when about eleven o'clock 
he took some pills, and in three hours he 
was seized with great agony, and shrieked 
dreadfully, calling out "murder." He had 
rigid and cold extremities, the eyes start- 
ing, and the whole body convulsed ; he was 
gasping for breath, but was perfectly con- 
scious. There was a gradual subsidence 
of these S3~mptoms, and he fell into a state 
of repose and sleep, the attack having 
lasted three hours. On the following day 
he was comfortable and conversed ration- 
ally, and was improving, having got up 
and sat in his chair and laughed and joked. 
At eleven o'clock that night he again took 
pills, and in an hour afterwards he com- 
plained of stiffness of the muscles of the 
neck ; the head and neck became unnatu- 
rally bent back, and he screamed and be- 
came dreadfully convulsed, crying out, 
"Raise me up ; I shall be suffocated. " The 
convulsions lasted from five to ten minutes, 
and affected the whole body, so that' it was 
bowed back. It was impossible to raise 
him on account of the extreme rigidity. 
He was quite sensible ; the action of the 
heart slowly weakened and ceased gradu- 
ally. The second attack lasted not more 
than fifteen minutes from its commence- 
ment to the termination in death. 

1 For a full detail of the trial and the diag- 
nosis of poisoning by strychnia, see Dr. Taylor's 
Essay in the Guy's Hospital Eeports for 1856, 
Series iii., vol. ii., p. 2G9 et seq. 
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It was argued that the disease was not 
tetanus, for in the latter affection the 
symptoms commence in a mild form and 
then become stronger ; it is_ gradual, con- 
tinuous, and always progressive, and there 
is never a total subsidence of symptoms. 
Again, tetanus rarely runs its course in less 
than two or three days, oftener longer ; and 
it never lasts for a few minutes and then 
subsides, to come on again in twenty-four 
hours. In tetanus from poisoning there 
are remissions or intervals of relaxation. 
How far these arguments hold good may 
be judged of by the perusal of the forego- 
ing details of the varieties in the symptoms 
of tetanus. 1 

Hysteria, combined with spasm, called 
hysterical tetanus, occurs in females. 
There is no instance of a fatal termination 
of this affection. The representation is 
often so faithful, that many instances of 
reputed examples of successful treatment 
of tetanus have been merely conquest over 
hysterical spasms. 

Dr. Copland remarks: "In females tris- 
mus or subacute tetanus may assume an 
hysterical character, or hysterical symp- 
toms may be associated with the tetanic, 
the disease being really tetanus and occa- 
sioned by an injury. Of this association I 
had a very remarkable instance many years 
ago in a cook in my own family. In hys- 
teria, the spasms and convulsions are sel- 
dom accompanied with unconsciousness, or 
if they be so attended, the loss of sensation 
is incomplete and supervenes gradually; 
again, the spasmodic or muscular contrac- 
tions are subordinate phenomena, and of 
comparatively short duration." 

Epileptic convulsions are attended always 
with entire loss of consciousness, and hence 
are distinct from the convulsions of teta- 
nus. This symptom often precedes the 
spasmodic attack ; the muscles of respira- 
tion are early affected, and cerebral conges- 
tion and imperfect oxygenation of the blood 
result. 

Apoplexy never produces tetanic convul- 
sions. However, Dr. Copland remarks one 
form, "convulsive apoplexy," where the 
membranes have become involved, giving 
rise to tetanic rigidity of the muscles, more 
particularly those of the neck or limbs, with 
various convulsive movements. 

Morphia sometimes produces convul- 
sions ; but these are of an epileptic char- 
acter, and long in their development. 

The advantage to be gained by dividing 



1 An interesting case of poisoning by strych- 
nia is reported in the Guy's Hospital Reports 
for 1868, p. 265. In this case the diagnosis 
was mainly due to the intermittent paroxysms 
of spasm, and the lad crying out before each 
spasmodic convulsion, " It is coming on ! It is 
coming on ! " 



tetanus into acute or traumatic, and chronic 
or idiopathic, has been much dwelt upon 
as assisting in guiding us in our prognosis; 
this may be illustrated from the following 
quotations : Dr. O'Beirne witnessed 200 
cases of traumatic tetanus in the Penin- 
sula, not one of which recovered. Hennen 
confesses that he never saw a case of ' ' acute 
symptomatic tetanus ' ' recover. Dr. Dick- 
son found all curative measures followed 
by unqualified disappointment. Mr. Mor- 
gan says, "I have never seen or heard of 
an instance of recovery from acute tetanus." 

A w r riter in the Edinburgh Journal, vol. 
xv., says, "that the idiopathic disease is a 
far milder and more tractable affection ; 
and this is a fact well known to every 
planter in the West Indies, who never con- 
siders his negroes as safe when the disease 
supervenes on a wound, but is frequently 
successful in alleviating the idiopathic 
species." 

Some author observes, that if within 
forty-eight hours the disease runs a rapid 
course, it will be fatal ; but if it be not fully 
developed until the ninth or tenth day, 
there may be a favorable termination. 

Parry attempted to found a prognosis 
upon the state of the pulse; he says: "If 
in an adult the pulse, by the fourth or fifth 
day, does not reach 100 or perhaps 110 
beats in a minute, I believe the patient 
almost always recovers ; if, on the other 
hand, the pulse on the first day is 120 or 
more in a minute, few instances will, I ap- 
prehend, be found in which he will not 
die." 

Larrey formed an opinion, that perspira- 
tions in certain parts, as the chest and ab- 
domen, were critical, while those beginning 
on the head and extremities were symptom- 
atic only. 

Recorded cases are not to be taken as 
evidence, inasmuch as often only successful 
cases are mentioned, and deaths passed by 
as a matter of course. 

In acute traumatic cases the prognosis 
is most unfavorable, and there is scarcely a 
well-authenticated instance of recovery on 
record. 

In subacute cases of the traumatic variety 
recovery does sometimes take place, and 
especially when there is a long interval be- 
tween the injury and its accession, and 
where the symptoms set in mild and pur- 
sue a slow course, gradually advancing in 
extent and severity. 

In the idiopathic variety, where it does 
not assume an acute and rapid form, the 
prognosis is for the most part favorable, 
and we may always hope for a chance of 
recovery. 

Taking all forms together, in a fair aver- 
age number of cases the proportion seems 
to be 1h deaths to one recovery. 

The duration of the disease will be 
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gathered from the following record of 327 
fatal cases : 



Within 2 days, 
From 2 to 5 days, 
From 5 to 10 days, 
From 10 to 22 days, 
Above 22 days, 



. 79 cases fatal. 

. 104 " 

. 90 " " 

. 43 " 

. 11 " 



Thus the mortality up to the fifth day is 
equal to, or even higher than, all the re- 
maining cases included. The most rapid 
death has been in from four to five hours, 
and the longest duration on record, in a 
fatal case, is thirty-nine days. 

This return will considerably modify the 
statement generally made, viz., that if 
tetanus continue over a period of twenty- 
two days, a favorable issue is to be expected, 
and recovery almost certain. 

The post-mortem appearances are vague 
and unsatisfactory in the extreme, and it 
is difficult to decide whether the actual 
condition observed is virtually a morbid 
lesion essential to the disease, or an altera- 
tion due to other circumstances, such as 
the mode of dying, or a mere cadaveric 
alteration. The late Mr. Wilkinson King, 
of Guy's Hospital, used to remark at the 
post-mortem table, whenever there was an 
examination of a case of death from teta- 
nus : " Gentlemen, we will now proceed to 
give you a demonstration of a case of 
healthy anatomy, for there will be no visible 
morbid appearance, otherwise than con- 
gestion of the organs in various degrees, 
which are owing to accidental circum- 
stances." 

We shall, however, cursorily survey the 
more prominent conditions that are met 
with. 

The body is usually found rigid, and the 
muscles firm and contracted, and occasion- 
ally ruptured, but in some there is no rigid- 
ity at all. 

The nerves at the seat of the wound may 
be found inflamed, injected, irritated, lace- 
rated or punctured ; yet in other cases per- 
fectly healthy and uninjured ; and in one 
case the divided nerve had reunited and 
was not inflamed. 

The brain has been found to be healthy, 
firm, congested, darker than natural, pink- 
ish, etc. 

The medulla oblongata has been likewise 
found in a healthy or congested state ; but 
some observers have noticed a change in 
the density and specific gravitj r of different 
portions of the spinal cord. The specific 
gravity was found increased throughout, 
and generally about the region of the cord 
which was in immediate communication 
with the nerves of the wounded parts. In 
the idiopathic variety this chance was found 
throughout the whole cord. Dr. Copland 
is rather in favor of post-mortem evidences 
of morbid change in the spinal cord, me- 



dulla oblongata, and membranes. He says : 
' ' These changes are rarely altogether absent 
when the inspection is made twenty-four 
hours after death ; and in no inspection 
which I have witnessed have inflammatory 
appearances in one or other of these parts 
been wanting. ' ' 

Lockhart Clarke, in his communication 
"On the Pathology of Tetanus," in vol. 
xlviii. of the Medico-Chir. Trans. , observes 
that " in six cases the spinal cord exhibited 
lesions of structure of different kinds, and 
frequently of surprising extent. It seems 
to consist precisely of disintegration and 
softening of a portion of the gray substance 
of the cord, which appeared in certain 
parts to be in a state of solution. The fluid 
thus formed, however, is at first more or 
less granular, holding in suspension the 
fragments and particles of the disintegrated 
tissue, but in many places it is perfectly 
pellucid." 

He asks whether the structural lesions 
and disintegration of tissue are the effects 
of the functional excitement of the cord 
manifested in the tetanic spasm? or are 
they the cause of the spasms? He nega- 
tives the former question, and as to the lat- 
ter he states that they are not the direct or 
sole cause, since in those cases of paralysis 
in which similar lesions exist they do not 
give rise to tetanic spasms or convulsions. 

He believes that the lesions depend on 
the conjoint operation of injury of the 
peripheral nerves with hypersemia and a 
morbid state of the bloodvessels of the cord, 
and the resulting exudations and disinte- 
grations. 

Dr. Dickinson, in vol. li. of the Med.- 
Chir. Trans., p. 265 et seq., has given a 
very accurate description of the spinal cord 
in a case of traumatic tetanus in a man ast. 
25, who died in I82 hours: "The cord 
presented three remarkable enlargements, 
one in the cervical and two in the lumbar 
region. The morbid changes were: 1. A 
general intense injection of the cord, with 
dilatation of the bloodvessels in the gray 
matter more than in the white, and in the 
left posterior horn more than in the rest 
of the gray matter ; 2. A structureless 
transparent exudation had been poured out 
around the bloodvessels in many situations, 
and by its forcible intrusion into the tissue 
had torn the cord in many situations, and 
had been the chief cause of the extended 
swellings by the displacement it occasioned ; 
3. There were certain circumscribed changes 
in the white columns." 

The figures on the accompanying Plate 
show fully the appearances enumerated in 
the above remarks. 

The sympathetic system has been thor- 
oughly examined ; in some it was found 
healthy, and in others slightly injected. 
Dr. Copland, in 1822, suggested it to be the 
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seat or pathological cause of tetanus ; but, 
as he says, "it must not be overlooked 
that the ganglia are often very vascular 
even in health." 

The blood is generally found uncoagula- 
tecl ; but in other instances the blood in 
the heart has been found firmly coagulated, 
the coagula extending up the arteries and 
decolorized. There has been no satisfac- 
tory examination of the state of the blood, 
either pathologically or chemically. 

Much stress has been laid on the state of 
the heart, as a means of diagnosis of death 
from tetanus ; but it may assume every 
possible condition, and is generally only an 
indication of the mode of death of the 
individual. 

In one case, that of a boy, aet. 11, who 
died of acute tetanus, the voluntary mus- 
cular fibre under the microscope was found 
very granular, resembling that of the heart 
undergoing degeneration ; otherwise, in 
the majority of cases, no change has been 
found in the muscles. 

The lungs, larynx, and alimentary canal 
present no other appearances but what are 
due to accidental causes and the modes of 
dying. 

From the foregoing remarks on the morbid 
anatomy, it must be understood that the pa- 
thology is still involved in great obscurity. 
Some affirm tetanus to be an irritation of a 
peculiar kind, and affecting the excito-motory 
apparatus; that the irritating cause may be 
eccentric at the extremity of, or in the course 
of the afferent spinal nerve, or it may be centric 
within the spinal canal itself. Some consider 
it to be an exaltation of the polarity of the 
cord and medulla. Others, again, maintain it 
to be identical with inflammation of the spinal 
cord and medulla oblongata, and adduce cases 
of inflammation of such structures as induc- 
ing symptoms of tetanus. 

It has been suggested that it is due to a 
morbid condition of the blood, inasmuch as it 
resembles iu some respects those diseases which 
are produced by poisonous agents, as strych- 
nine, hydrophobia, the poison of woorara, etc. 

Dr. B. W. Eichardson, in the Trans, of the 
Epidem Soc. of London, vol. i., p. 28, on the 
theory of zymosis, refers to the question of 
tetanus as belonging to the zymotici. " In 
this disease, the poison, in my opinion, is first 
developed in the wound as a result of decom- 
position. Thence carried into the-circulation, 
the new substance, without any necessary in- 
crease of its own parts, excites a zymosis, end- 
ing in the production of an alkaloidal or alka- 
line body, which has all the power of exciting 
the symptoms of spasm as much as strychnine 
itself." 

The reviewer of the article "Tetanus" in 
Eeynolds's System of Medicine, in the British 
and Foreign Med.-Chir. Review, vol. xlii., p. 297, 
says : " The author does not attempt to trace 
any connection between the acknowledged 
causes, cold and damp and wounds, and the 
production of such a fearful consequence in 
ouly a few cases." " With regard to its rela- 
tions to hydrophobia and analogy of the latter 
to that of snake-bites, may not the connecting 



link between chilled wounds and spasmodic 
paroxysms be an animal poison generated in 
the wound during the process of healing? 
And being an .animal poison, therefore poison- 
ous in extremely minute doses? And being 
an animal poison, therefore latent iu the sys- 
tem for long periods ? And being an animal 
poison, therefore specially fatal to the nervous 
system ? The greater tendency of punctured 
and closed wounds to cause tetanus is very 
suggestive of the needle-like serpent's fang, 
and the frequent triviality of the dog's bite, 
which are the more deadly the less blood 
flows." 

Dr. Copland justly observes: 1 "If the 
difficulty of ascertaining pathological con- 
ditions, upon which all rational indications 
of cure should be based, be so great in this 
malady as not to have hitherto been over- 
come, can it be a matter of surprise that 
the means which have been resorted to, 
both by physicians and by surgeons, in its 
treatment, have been most opposite in their 
effects, the most different in their natures, 
and in every respect most empirical and 
uncertain ? In this state of our knowledge, 
it would be better to leave nature to her 
unaided efforts, to observe closely and ac- 
curately what is the true procession of 
changes and of their manifestations, and 
to ascertain the seats and the extent of 
lesion, as soon after death as may be at- 
tempted with proprietjr. " 

It will be well, however, shortly to 
enumerate the several methods of treat- 
ment that have been adopted and recom- 
mended. Each and all have had their ad- 
vocates, inasmuch as recovery has taken 
place after their use, and the disease has 
been considered to be checked in conse- 
quence. It is questionable in the extreme, 
as to the agency and potency of remedies 
successfully employed in isolated and rare 
instances, when these same are utterly 
powerless in the majority of other cases so 
treated. Of the local treatment which has 
been had recourse to, the following may be 
enumerated : Incising and laying open the 
original wound, and removing all extraneous 
and irritating substances; amputation of 
the limb ; division of the nerves at or about 
the seat of the wound ; the local applica- 
tion of numerous counter-irritants, 2 seda- 
tives, antispasmodics, mercurials, etc. ; the 
application of leeches, cold, aconitina, bel- 
ladonna, etc. , to the spine ; various topical 
remedies to the abdomen and region of the 
diaphragm ; warm, cold, and shower baths; 
electricity and galvanism. 

The constitutional treatment. — Almost 



1 Art. '• Tetanus," Diet. Pract. Med. _ 

2 The application of blisters to excite a re- 
newal of the discharge in the wound. Sub- 
cutaneous injections of atropine and other 
powerful remedies have been tried and found 
useful. 
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every internal remedy has been successively 
tried, and no one individual medicine has 
been singled out as an appropriate means 
of cure: thus antiphlogistics, including 
bloodletting, purgatives, calomel, anti- 
mony, colchicum, etc., have been extensive- 
ly used ; alteratives in the shape of the 
varied preparations of mercury, large doses 
of fixed alkalies, solutions of arsenic, etc. ; 
diuretics, in the form of tincture of can- 
tharides, oil or spirits of turpentine, given 
in frequent and large doses, so as to irritate 
the urinary passages or to occasion bloody 
urine ; sedatives, such as digitalis, tobacco, 
nicotina, hydrocyanic acid, aconitina; 1 ano- 
dynes and narcotics, as opium, morphia, 
belladonna, colchicum, cannabis indica, 
ether and chloroform internally and by in- 
halation ; stimulants and antispasmodics, 
including musk, ammoniacum, camphor, 
turpentine, assafoetida, castor, wine and 
other stimulants ; tonics, such as quinine, 
bark, strychnia, iron, zinc, etc. ; hygienics 
and dietetics, as support, milk-diet, etc. ; 
injections into the veins of solutions of 
opium, stramonium, etc. ; tracheotomy and 
laryngotomy. The Calabar bean in suffi- 
cient doses to paralyze the voluntary mus- 
cles has been attended with great success, 2 
although it has, on the other hand, failed 
very frequently. Although there is no 
specific remedy that can be relied upon, 
yet inasmuch as some remarkable recoveries 
have taken place from the. use of certain 
medicines, we should at once select one of 
these well-recognized agents and fully carry 
out the treatment with energy, whether it 
be the use of chloroform, the administra- 
tion of the tincture of aconite, the Calabar 
bean, quinine, morphia, etc., the hypo- 
dermic injection, or the application of 
curara. 

We do not intend to offer any remarks 
on the foregoing remedies, but merely add 
that we can hardly call the above medi- 
cines administered, even although attend- 
ed with recovery, "remedies;" they ap- 
pear, for the most part, to have little or no 
specific action in the control of the disease. 
Those remedies which have had a more 
direct influence have been such as have 
rendered the paroxysms less severe, and 
more enabled the patient to resist the ex- 
haustion caused by spasmodic action. We 
must recollect that tetanus runs a certain 
course ; it has its period of accession, its 
height and intense activity, and its grad- 
ual decline. It often kills by exhaustion 
during its decline. Nothing seems to 
check its regular course ; there is no con- 



1 See cases of recovery by Fleming's tinc- 
ture of aconite, Brit, and For. Med.-Chir. Ee- 
view, 1859, vol. xxiii., p. 486. 

2 See Eemarks and Cases by Dr. E. Watson, 
Lancet, March 2, 1867. 



trol over its unvarying and too often fatal 
career : it will have its sway. All we can do 
is to enable our patient to weather out the 
storm by giving him as much strength as 
possible, and not adding fuel to the fire by 
all sorts of applications and internal reme- 
dies which have over and over again sig- 
nally failed. If we can help our patient 
on, one day after another, we gain much ; 
constant watching and constant attention 
are required, by night as well as by day ; 
an unflinching perseverance on the part of 
the sufferer in carrying out these views ; 
besides the avoidance of all causes of ex- 
citement, and more especially the cold air 
or winds ; taking care to preserve a uni- 
form temperature as much as possible. 

The following apposite opinions are here 
quoted : 

John Hunter thus sums up his views on 
the treatment of tetanus i 1 " All the anti- 
spasmodics have been given, but without 
apparent success ; opium has kept its 
ground the longest, but with little reason, 
as it only quiets ; but from some patients 
having got well under its use, its name haa 
been raised ; I have tried it, both in large 
and small doses, though always unsuccess- 
fully. I think medicines have no power 
without they produce some visible effect. 
Opium never removes the cause, though 
it will prevent the effects ; it cures spasms 
and removes pain, but it does not remove 
the cause. It often does good, by not al- 
lowing the symptoms to do harm to the 
constitution. The first appearance of a 
cure is a recovery of strength, as weakness 
is a predisposing cause ; and the first indi- 
cation should be to strengthen the system. 
I know of no internal medicine." 

Again he remarks, when treating of con- 
stitutional diseases from local irritation : 2 
"As these diseases which I have brought 
into this class are of such various kinds, 
each must be taken up apart, and treated 
accordingly; but they are such as yield 
very little to medicine, for in some the consti- 
tutional disease is formed, and does not re- 
quire the presence of the local disease to 
keep it up, as in tetanus ; and in others, 
the local disease being still in force, it is 
not to be expected that the constitutional 
affection is to be entirely relieved, although 
in some degree it may. In those which 
form a regular constitutional disease, such 
as an ague, although the local disease may 
still exist in full force, yet some relief may 
be expected ; the bark is to be adminis- 
tered, although not with a view to cure, as 
the immediate cause still exists ; but bark 
will in some lessen that susceptibility in 
the constitution, and may cure, at least for 



1 Hunter's Works, by Palmer, vol. i., p. 588. 

2 Hunter's Works, by Palmer, vol. iii.. p. 437. 
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a time, as I have seen in agues arising 
from fistula in perineo. ' ' 

Travers observes: 1 "Now the treat- 
ment of tetanus admits of the employment 
of two classes of remedies, relaxants and 
tonics. They are in no degree incompati- 
ble, but common sense would lead us to 
endeavor first to calm a wrong action, and 
having succeeded in calming it, then to ap- 
ply our tonic for the restitution and preser- 
vation of the right one. Perhaps the tonic 
may be the calming power we ought to 
employ in a case so rapidly destructive to 
life as the really acute tetanus ; but our 
limited experience does not warrant the 
conclusion. ' 

We cannot finish this article without 
adverting to the recent attempts at cure 
by means of the woorara poison. Mr. Mor- 
gan, in his work on tetanus, offered the 
following suggestion as to a means of cure 
in this disease. He writes: "There is a 
close analogy between tetanus and some oth- 
er spasmodic affections produced by the in- 
oculation of poisons. Almost every symp- 
tom of tetanus may be produced in animals 
by a poisoned wound from chetik, a species 
of strychnos. It occurred to me, that if 
I could obtain an equally active poison 
which produced diametrically opposite ef- 
fects, I might be able to control the effects 
of the one by the operation of the other 
(contraria contrariis). The ticunas or 
wourali [woorara] was found to have this 
effect, and I could readily control the sever- 
ity of the spasms and prolong life by 
the subsequent inoculation therewith. In 
more than one case I have perfectly re- 
stored the animal to health by bringing 
this antidote into operation as soon as the 
first effects of the chetik were observed, 
and regulating its after-consequences by 
partially or altogether cutting off from 
time to time, by means of a ligature, all 
nervous commuication between the wound 
into which it was inserted and the brain. 
In all cases I took care to insert a quantity 
of tetanic poison more than sufficient to 
destroy life, provided-no remedies had been 
used." But it is only within the last two 
years that this plan has been carried into 
effect. An Italian surgeon was the first to 
use woorara : he employed .it in three in- 
stances, applying the poison in solution to 
the wounded part, and, where no wound 
was present, to a raw surface artificially 
produced by blisters. In two of his cases 
the tetanus was acute and traumatic, but 
both died ; in the third case the disease 
was chronic, and recovery ensued. In 
Paris, likewise, three cases have been ex- 
perimented on, and with the same result. 
So also in London, two acute, and one 
chronic or subacute case, have been treated 

1 See Travers on Constitutional Irritation. 



by woorara, and recovery only effected in 
the latter case. Thus, of nine cases in 
which woorara has been employed, six 
were acute, and terminated fatally, and 
three were chronic or siibacute cases, which 
recovered. Now this is not at all satisfac- 
tory ; for chronic or subacute tetanus is a 
recoverable disease ; not so acute tetanus, 
and it is here that a remedy is anxiously 
sought for. Woorara has at present not 
fulfilled its purpose. Curara as a cure has 
been thoroughly investigated, and cases of 
recovery recorded by Deinme. 1 Dr. Harley 
attributes its value to its peculiar pqwer of 
paralyzing the motory much sooner than 
the sensory nerves. Its action in tetanus 
is to allay the spasm ; to keep the spasms 
from killing the patient by their violence, 
until the morbid state calling them into 
play has exhausted itself 

[In the additions to the article on tetanus, 
attention will be directed chiefly to its pa- 
thology and treatment. Some advance 
has been made in late years in the knowl- 
edge of the nature of this formidable 
malady. There can be little doubt, what- 
ever may be its modes of causation, that it 
includes irritative disease of the gray matter 
in certain regions of the spinal cord and 
medulla oblongata, more especially of the 
latter. From these central diseased parts 
excitations are propagated along the motor 
tract, down the medulla and cord, and 
thence along the motor nerves to the affected 
muscles. 

Notwithstanding it has been held that 
the principal seat of disease is in the mus- 
cles, yet there is no evidence worthy of the 
name to support such a view. Again, 
there is no good reason for supposing that 
the motor nerves themselves are the real 
seats of the affection. They are simply the 
conductors of excitations to the muscles 
from the diseased centres in the cord and 
medulla. That these latter are the real 
seats of disease in tetanus, there can be no 
reasonable question. That it is chiefly in 
the gray matter, and partly in the white 
columns, may be regarded as settled by the 
most recent post-mortem investigations, as 
well as by the tout ensemble of the morbid 
phenomena during life. A shidy of the 
morbid appearances of the cord and me- 
dulla show in general the following re- 
sults : There have been found plain evi- 
dences of acute myelitis affecting certain 
tracts in the central nerve axis. In the 
spinal cord, the chief seat of disorder ap- 
pears to be the posterior cornua, and the 
contiguous central gray matter. At times 
the disease invades the related white 
columns. The cervical portion of the cord 



1 Schweiz. Zeitschrift fur Heilk., i., p. 356, 
1863. 
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appears to be the seat of the more pro- 
nounced changes. These parts have been 
found intensely congested ; the nerve-cells 
within the morbid areas, and their pro- 
cesses, have been atrophied, or the latter 
had even disappeared. The cell contents 
have been found clouded with pigment- 
granules. Their nucleoli were obscured or 
had disappeared. Fine granular matter has 
been found in the "ground-substance" of 
the gray matter, and small accumulations 
of myclocysts have been observed in the pos- 
terior and. lateral white columns, and also 
small cavities in the gray substance have 
been found (Michaud). At times fat- 
granules have been observed in or about 
the. diseased nerve-cells, and "hyaline 
masses" and dark granules are found in 
the adventitia of the vessels (Aufrecht). 
But the appearances observed in the cord 
depend much, of course, on the duration 
and other circumstances of the case. Other 
changes, less constant and subordinate in 
importance, have been found elsewhere. 
Those mentioned are the more constant. 
That the myelitis found to exist in some 
cases, is the characteristic and necessary 
morbid anatomical factor, cannot be af- 
firmed. For in some reasonably careful 
post-mortem examinations no such appear- 
ances as have been above described have 
been found. Then it is to be remembered 
that tetanus is not a common result in 
cases of undoubted myelitis, while aboli- 
tion of reflex excitability and paralysis are 
common symptoms of myelitis. 

The myelitis, with destructive morbid 
changes, found in fatal cases of tetanus, is 
to be regarded rather as an incident than 
as the essence of the disease. The conges- 
tion of the cord and of the medulla which 
is found to exist, cannot be very intense, 
otherwise, as in the acute ascending paral- 
ysis of G-andry, and in common conges- 
tions of the cord, which transcend the 
limits of moderate hypersemia, there would 
be lowered rather than exalted excitability 
of the cord and medulla, — the opposite of 
what we see in tetanus. 

Whatever may be said as to the intimate 
nature of the morbid process, there is every 
probability that the effect is to greatly aug- 
ment the reflex excitability of the spinal 
cord and medulla. 

Clinically speaking, this is the capital 
feature of tetanus. In this respect, if in 
no other, tetanus resembles strychnia poi- 
soning. The central mechanism of the 
medulla and cord respond with morbid 
facility and explosive violence to the sensi- 
tive or excitor impressions which reach 
them. But a comprehensive survey of the 
phenomena of tetanus will leave little 
doubt of the existence of an irritative lesion 
of nutrition, localized chiefly in certain not 
very well-defined tracts of the gray matter 



of the cord and medulla, and not involving 
to any great extent either the aesthesoclic 
or sensory, or the pure motor tracts of the 
gray matter, but rather intermediate regions 
through which the transfers in reflex action 
are made from the sensitive to the motor 
apparatus of the central gray. Follow- 
ing in the wake of this (as it must be re- 
garded) "systemic" disease of the gray 
matter of the spinal axis, is a moderate 
hyperasmia. In cases of recovery the 
morbid action probably does not go beyond 
the limits just described. But in fatal 
cases, it passes on to destructive myelitis, 
unless the progress of the case is suddenly 
terminated by an invasion of the respira- 
tory or cardiac centres in the medulla. 

Such seems to be a fair probable outline 
of the seat and nature of morbid action in 
the disease under discussion. 

At this point a question arises, whether 
the enormous increase in reflex excitability, 
characterizing tetanus, is apparent or real. 
After a careful study of the disease it seems 
probable that the exaltation is both real 
and apparent. That it is in some measure 
real, that it is dependent on disease of the 
nerve mechanisms through which the re- 
flexes occur, few would thoughtfully ques- 
tion. But many would hesitate, perhaps, 
before admitting that the exalted reflexes 
depend in part on an embarrassment or 
removal of cerebral inhibitory influence 
from the diseased zones in the cord and 
medulla. It may be assumed as highly 
probable, that distinct bands of motor 
fibres descend from the motor regions of 
the brain, to proceed without interruption 
to enter at various levels the central gray 
tube. One of these bands conveys the 
"orders of the will" down into the vari- 
ous horizons of gray matter in the cord and 
medulla which tend to excite these latter 
to action, while the other band may be as- 
sumed to conduct downwards into the gray 
matter of the spinal axis an inhibitory in- 
fluence from contral centres in the brain. 
Now it seems not impossible that the ex- 
alted reflex excitability of the cord or me- 
dulla or both depends partly on a removal 
of inhibitory influence. This supposition 
not only necessitates the hypothesis of 
separate inhibitory mechanisms in the gray 
matter of the brain and cord, and connect- 
ing bands of fibres, but that in tetanus the 
spinal apparatus for inhibition shall be 
specially affected. Both seem probable. 
But whether we account for the augmented 
reflex excitability in these or in other ways, 
no doubt can exist as to the fact of its 
augmentation ; granting then the exist- 
ence of central disease of the kind de- 
scribed, the question arises as to its causa- 
tion. 

Various suppositions have been enter- 
tained on this point. The more important 



TREATMENT. 



577 



hypotheses as to the causation of the cen- 
tral disease are the following : 

1. It has been attributed to a poison cir- 
culating in the blood, either sui generis or 
rheumatic. The materies morbi in some 
unknown manner attacks the cord and 
medulla and perhaps other parts. In this 
manner the disease is caused. (Martin de 
Pedro. Heiberg.) 

2. Again, it has been conceived to depend 
essentially on "individual predisposition." 
The same accidental or exciting causes act- 
ing on a healthy organism, it has been 
thought, will not produce the disease, as 
when the predisposition is present. (Pier- 
atorie and others. ) 

3. It has been attributed to exposure to 
sudden cold, as during the cold nights in 
hot climates, or to other conditions and 
peculiarities of climate. 

4. It has been finally attributed to nerve- 
wound, and to an ascending neuritis, which 
begins at the wound and invades the cord. 
Those who hold to this view differ among 
themselves as to what are the peculiarities 
of nerve-wound iipon which the production 
of tetanus depends. In the opinion of 
some a nerve-wound is sufficient, followed 
by simple irritation or an ascending neu- 
ritis, while others hold that a ragged 
wound with partial division of a nerve, 
followed by a putrid condition of the wound, 
are necessary as causal factors. 

Such are the principal modes of account- 
ing for the central disease. 

As regards their relative value, it maybe 
said that the hypothesis of "individual 
predisposition " is neither capable of proof 
nor disproof. It may or may not be present. 
As regards the toxic theory, there is but 
little evidence in its favor, and it is, in many 
cases at least, wholly without probability. 
As to the hypothesis of local irritation from 
nerve-wound and central neuritis, as a final 
result, it mavbe declared as the most prob- 
able of all. But in many eases no such state 
can be shown certainly to have existed. 

On the whole, it seems most probable 
that the central disease can be caused in a 
variety of ways, but that most commonly 
the cause is traumatic, and involves a nerve- 
wound. So much, then, in the way of an 
outline of the nature and pathology of 
tetanus. To enter fully into a discussion 
of this subject would exceed the limits of 
this article. As to symptomatology and 
diagnosis, nothing need be said in this 
place. They are fully discussed in the 
original article to which this is appended. 

But when the central disease is once 
established, it is worth while to inquire in 
what manner the convulsions are produced. 
The diseased central mechanisms cannot 
act of their own accord. They must be 
excited from without. Here it is impor- 
tant to note that almost any excitation, 
VOL. i.— 37 



however slight, whether by way of the 
peripheral sensory nerves, as from the 
skin, or from the mucous surfaces, espe- 
cially from those of the laryngeal zone of 
the respiratory tract, or from the alimen- 
tary canal, or by way of any of the nerves 
of the special senses, or whether from the 
brain above, as a result of emotional ex- 
citement even moderate in degree, no mat- 
ter from what source or how slight the 
excitation, an attack of spasms is likely to 
arise in the simple reflex way. 

We now pass to the question of treat- 
ment. If we consider the pathology of the 
disease as just set forth, with a view of 
learning indications for treatment, we find 
at once a necessity for securing the action 
of such agents as will diminish reflex ex- 
citability of the nervous centres, and for 
cutting off rigidly every possible source of 
excitation which might rouse the centres 
and lead to an attack of convulsions. Upon 
looking over the therapeutical experiences 
on record, we shall find that any measures 
for relief which have proved useful have 
fulfilled these indications. 

It would be easy to give a long list of 
remedies which have been proposed and 
tried, generally with little or no success. 

It is understood, of course, that it is 
necessary to give every possible attention 
to a wound known or suspected as affect- 
ing a nerve-trunk, especially if it involves 
trunks of the sacral or brachial plexuses. 
These points, however, are so manifest and 
imperative as to hardly require mention in 
this place. Operative procedures, unless 
for the division of a lacerated nerve, or for 
some similar purpose, are generally inap- 
plicable. 

As regards the medical treatment of 
tetanus, the drug which has acquired the 
most reputation is chloral hydrate. To be 
useful, however, it must be given early and 
in large doses. As much as 1120 grains 
have been given in twenty-four hours, in a 
case cited by Dr. Kane, in a recent paper 
on " Chloral in Tetanus." The drug' acts, 
at least, by diminishing reflex excitability 
in the nerve centres, and thus preventing, 
or tending to prevent, the spasms. It has 
been used in various ways, out should be 
given as a rule by the mouth or by the 
rectum. 

Next to chloral, chloroform has been of 
the greatest service. But its action is 
similar to that of the chloral, and is not so 
enduring. It is probable it could seldom 
be substituted for the latter with advantage. 

In view of what has been said as to the 
pathology of tetanus, and of what we know 
about the action of the bromides, it might 
be surmised a priori that they would be 
useful in the treatment of the disease. 
Such, in point of fact, is the teaching of 
experience. But as in the case of the 
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chloral, so with the bromides, to be useful 
the closes must be large and frequent. 
These remedies, indeed, may be t combined 
with advantage. Everything will depend 
on promptness and boldness in the use of 
the articles chosen. 

Often other remedies have acquired some 
reputation in the treatment of tetanus. 
But none now known are worthy to supplant 
the agents just mentioned. Calabar bean 
may be of some advantage in combination 
with other drugs, but in most cases would 
complicate treatment without increasing 
the chances of success. Curara has been 
used, but from what is known of its action, it 
is difficult to see how it could be useful. It 
acts, probably, chiefly on the terminations 
of the motor nerves (end-platten), and, 
therefore, not in the locus morbi. 

It would hardly be useful to the reader 
to burden our pages with farther discussion 
on the therapeutic management of tetanus. 

One of the most important consider- 
ations lies in prevention as far as possible 
of every form of excitation. Not a sound 
should be permitted possible to prevent. 
All strong and sudden illumination of the 
patient's chamber should be sedulously 
avoided. No physical shocks, or hand- 
lings, or voluntary movements, should be 



permitted, unless the most necessary. All 
emotional excitement must be avoided as 
far as possible. 

It is highly probable that but few sur- 
geons are as fully impressed as they should 
be with the importance of the recom- 
mendations just made. It is highly in- 
jurious to give active purgatives during 
the progress of the disease, unless in the 
presence of a most urgent necessity. After 
the bowels have been once moved, early in 
the history of the disease, they should be 
permitted to rest. 

If the treatment is to be successful it 
must be promptly instituted, and followed 
with the utmost vigilance during the first 
few days, or the chances of success are 
small. 

In this article very few authorities have 
been referred to. It has been the aim of 
the writer, as in the other notes on surgi- 
cal nervous affections in these volumes, to 
give brief suggestive discussions on their 
pathology and treatment, rather than ac- 
counts of the conflicting opinions of vari- 
ous authors, or practically useless details in 
symptomatology. 



DELIRIUM TREMENS. 

By A. W. Barclay, M.D. 
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The name "Delirium Tremens," which, 
like so many others used in medicine, has 
been objected to on account of its want of 
scientific accuracy, is, perhaps, on this very 
account, the best that can be adopted to 
characterize a disease with the real pathol- 
ogy of which we are as yet so little ac- 
quainted. Like many other affections of 
the nervous system, it is marked by symp- 
toms so well defined as to leave us in no 
doubt as to its reality, while they also serve 
to distinguish it from other forms of dis- 
ease with which at first sight it might be 



supposed to be closely allied. Half a cen- 
tury has scarcely elapsed since it was first 
discriminated from the delirium caused by 
inflammation of the brain ; and since that 
time, though much has been written on 
the subject, so little light has been thrown 
on its true causation, that the most oppo- 
site modes of treatment have been recom- 
mended for its cure. 

The first distinct notice of the complaint 
is contained in a pamphlet published by 
Dr. Pearson of Newcastle in 1801, reprinted 
in the Edinburgh Medical and Surgical 
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Journal in 1813, a soon after the appear- 
ance in that periodical of papers on the 
same subject from the pen of Dr. Arm- 
strong. 2 In the same year the attention 
of the profession was more generally at- 
tracted by the publication of Dr. Sutton's 
treatise, 3 who strongly advocates the same 
views as those enunciated by Dr. Pearson, 
[and to whom we are indebted for the term 

delirium tremens. ' ' There are, however, 
well-founded distinctions between acute 
alcoholic delirium ; delirium tremens, an 
acute exacerbation occurring during the 
course of chronic, alcoholism ; and a de- 
lirium tremens accompanying some inter- 
current malady in the subject of chronic 
alcoholism. 4 ] 

The practice then commenced has been 
more or less followed by the majority ever 
since, and the successful issue of cases 
treated on a wholly different plan, serves 
only as an illustration of the principle 
which ought never to be lost sight of in 
weighing the merits of opposing views, 
viz., that in a large number of instances 
disease has a tendency to run a natural 
course and to terminate in recovery ; and 
that consequently the so-called "cure" 
takes place, not because of the treatment 
adopted, but either quite independently of 
it, or even in spite of its being unsuited to 
the particular case to which it has been 
applied. Another source of error in draw- 
ing conclusions from the result of particu- 
lar cases, which is too often overlooked in 
the eager desire to establish a favorite or 
original mode of treatment, is to be found 
in the different degrees of intensity and se- 
verity exhibited by a succession of cases ; 
among some a fatal issue is no uncommon 
occurrence, while others have scarcely pre- 
sented an unfavorable sj'mptom. This 
may be verified by the very great difference 
in the mortality at any of our public hos- 
pitals at different periods, although -the 
treatment may remain practically the same. 

Pathology. — The real nature of the affec- 
tion has by no means been made out by 
morbid anatomy. The post-mortem ap- 
pearances only reveal to us the mode in 
which the fatal termination arrived ; they 
throw no light on the origin of the disease, 
or the morbid conditions on which it is de- 
pendent. We know not in what way the 
nerve-structure is altered by continued 
habits of dissipation ; or how the blood, 

1 " Observations on Brain-fever," by Samuel 
Burton Pearson, M.D. ; "Ed. Med. and Surg. 
Journal," vol. ix, p. 326. 

2 Ibid., pp. 58, 140. 

3 Tracts on "Delirium Tremens," on "Peri- 
tonitis," and on the " Gout," by Thomas Sut- 
ton, M.D. 

4 ["On Alcoholism," by Dr. V. Magnan. 
Translated from the French by Dr. W. S. 
Greenfield, London, 1870. H. K. Lewis & Co.] 



contaminated by the frequent introduction 
of alcohol into its current, serves to excite 
in the deteriorated brain that peculiar de- 
lirium, tremor, and insomnia, which so dis- 
tinctly mark the disease at the bedside of 
the patient. The condition is one to which 
we are almost disposed to apply the term 
of " disordered function," because the evi- 
dence of the disturbed action of the organ 
is so much more distinct than that of the 
change of structure which no doubt goes 
along with it. This is more or less the case 
at present with all diseases of the nervous 
system, in the minute investigation of 
which so little progress has been made. 

Still, the information derived from ana- 
tomical research is worthy of study, be- 
cause, as it tells how death is actually 
brought about, it offers suggestions as to 
how the fatal event may be prevented or 
warded off. _ The striking appearance is 
that of excessive serosity, whether contained 
in the ventricles, or under the arachnoid, 
or pervading the whole tissue of the brain, 
so as to give rise to the term so commonly 
in use of " wet brain. " Occasionally tur- 
gidity of vessels is observed ; but this is 
much more rare as a pathological fact in 
cases of simple delirium tremens, and may, 
not without reason, be alleged to have been 
produced by injudicious treatment. Con- 
gestion of the brain is the invariable result 
of opium-poisoning, and here too we occa- 
sionally meet with serous effusion. This 
circumstance it is which gives importance 
to the objections raised against its admin- 
istration in delirium tremens ; but it may 
be remarked that the turgidity of vessels 
and the effusion of scrum stand to each 
other in an inverse ratio in the two cases ; 
in the one congestion often occurs withoiit 
effusion, in the other effusion withoiit con- 
gestion, even when opium has been given 
freely. 

Another cause of congestion sometimes 
comes into Operation, viz. , the employment 
of means of restraint. The struggles of the 
patient to be free from an impediment 
which he cannot understand, hurry the 
heart's action and interrupt his respiration, 
and thus very materially promote venous 
congestion. It is therefore the duty of the 
practitioner to watch very closely the effects 
of such measures where he is under the 
necessity of having recourse to them. The 
livid hue which sometimes pervades the 
face and neck and ears of the body after 
death, due in some degree no doubt to 
altered blood, betokens a condition closely 
akin to strangulation, and is only seen in 
those cases in which great violence on the 
part of the patient has been met by undue 
restraint. 

[Alcohol is a very influential factor in the 
production of many forms of disease. 
Without developing the complexus of 
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symptoms known as chronic alcoholismus, 
it may slowly induce the peculiar lesions of 
sclerosis of the liver, Bright's disease of 
the kidneys, dementia paralytica, etc. We 
are here properly concerned with those 
alterations of structure, out of which delir- 
ium tremens may proceed, for this malady 
may be defined as an acute exacerbation 
arising in the course of chronic alcohol- 
ismus. These changes may be compre- 
hended in the two words, sclerosis and 
steatosis — the former consisting in an over- 
growth of the connective tissue structures ; 
the latter in fatty degeneration of the 
anatomical elements. Without entering 
too minutely into the subject, it will suffice 
to say that the lesions of the digestive tube 
consist in hypertrophic thickening of the 
mucous membrane, atrophy of the gland 
elements, abnormal pigmentation, the 
catarrhal process, etc. The liver presents 
typical examples of connective tissue over- 
growth in cirrhosis ; of steatosis, in fatty 
degeneration. Not unfrequently the two 
processes are conjoined — sclerosis in Glis- 
son's capsule, and steatosis in the hepatic 
cells. The kidneys likewise present ex- 
amples of both forms of degeneration, the 
connective tissue undergoing hypertrophy, 
the cells of the tubules becoming fatty. 
The muscular tissue of the heart, like the 
muscular tissue in general, becomes gran- 
ular, the arteries atheromatous, and the 
veins hypertrophic. For our present pur- 
pose, more important are the structural 
alterations occurring in the brain. The 
cells of the gray matter, the neuroglia, the 
perivascular lymph-spaces, and the walls 
of the vessels, are affected in varying de- 
grees with the processes of sclerosis and 
steatosis. In the examination of fatal cases 
of delirium tremens, minute haemorrhagic 
extravasations are not unfrequently found, 
and these may be the prelude to the 
pachymeningitis hemorrhagica, which is 
'so important an element in the morbid 
complexus of chronic alcoholism. Such is 
the groundwork on which is constructed 
febrile delirium tremens. The changes 
may be in their infancy, but some altera- 
tion of the structures enumerated is neces- 
sary to the development of this affection, 
and without them it becomes impossible. 
The morbid anatomy of delirium tremens 
is notpe?' se of a pronounced character.] 

Clinical study alone furnishes us with 
data on which we can rely in forming any 
notion of the true nature of the disease ; 
and there seems no reason why, with cau- 
tion, correct inferences may not be drawn 
from this source when anatomy fails as a 
guide. First, it is to be remembered that 
the disorder is not brought about by a first 
debauch ; that a necessary element in its 
causation is the habit of dissipation. This 
habit is not to be measured by the actual 



quantity of stimulants taken : a patient in 
whom the nervous centres are easily acted 
on becomes excited and tremulous, "ner- 
vous" as it is often called, by very small 
quantities taken daily at unsuitable times ; 
while in some remarkable cases two or three 
bottles of ardent spirits have been consumed 
every day for months, or even years, before 
the disease has been developed. Occasion- 
ally cases are seen in which the habit hav- 
ing been for a time restrained by circum- 
stances, delirium supervenes immediately 
on excessive intoxication ; and while these 
present many analogies to true delirium 
tremens, they differ from it not only in the 
more marked features of the attack, but 
also in this important fact, that the delirium 
is excited by the intoxication. Most writers 
have pointed out the necessity of such a 
distinction with reference to treatment, and 
this form of delirium has been not inaptly 
called the delirium ebriosorum. This class 
of cases is that to which alone the view is 
applicable that alcohol acts as a direct 
poison, like belladonna or stramonium ; and 
that the delirium is in the one case, just as 
in the other, clue to the presence of a ma- 
terial poison introduced into the circulation 
from without. But even in such instances 
the antecedent is still essential ; the habit, 
though restrained by circumstances, must 
have existed ; in the first instance the abuse 
of -alcoholic stimulants may produce a con- 
dition of nearly complete stupor, but it 
never gives rise to delirium. Delirium is 
unmistakable evidence of a prior change in 
the nerves or the blood, or more probably 
in both together. 

Secondly, we have to take into account 
the exciting cause of the attack. Some- 
times it commences in a person habitually 
intemperate, after a recent debauch during 
which little solid food has been taken, the 
appetite being lost, and the stomach in a 
state scarcely capable of performing the 
function of digestion ; and we are led to 
the conclusion that the want of healthy 
nourishment is the main cause of the dis- 
order. But it is very usual to find in such 
cases that there has been also some great 
mental anxiety, which has very probably 
led to the excess in the vain hope of ' ' drown- 
ing care;" and this mental condition is not 
without its influence in producing the result, 
even without any very unusual amount of 
dissipation ; the sleeplessness produced by 
mental anxiety, and the exaggeration of 
that nervous depression under which drunk- 
ards in their sober moments so constantly 
labor, are of themselves sufficient to hurry 
on an attack of delirium when the patient 
is already prepared for it. Next in fre- 
quency are those cases in which _ delirium 
tremens follows on an accident or injury at- 
tended with nervous shock, or supervenes 
durins; the continuance of low forms of 
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erysipelatous fever, and that unhealthy 
character which the reparative process in 
wounds so constantly assumes in persons 
of intemperate habits. In other instances, 
again, the disease arises under circum- 
stances in which the usual amount of stimu- 
lus has not been obtained ; and it has been 
too hastily concluded that its sudden with- 
drawal had brought on the attack ; an opin- 
ion which seemed to be supported by the 
apparent benefit obtained from free stimu- 
lation during its continuance. The records 
of our various prisons, in which so many 
committals occur among habitual drunk- 
ards, would seem to negative such an idea; 
and we are constrained to look rather to 
the circumstances to which the forced ab- 
stinence is due, such as privation or illness, 
with their accompanying mental depression 
and want of food, as more probable causes, 
than to any diminution in the quantity of 
stimulants taken by the individual. 

Thirdly, the clinical investigation of the 
disease has clearly led to the conclusion 
that it is one of depressed, and not exalted, 
vitality. The softness of the pulse, the 
muscular tremor, and the copious perspira- 
tions, are all so many proof's that there is 
no inflammatory action going on. In former 
clays, when the presence of delirium led to 
its being classed among inflammations of the 
brain, and antiphlogistic treatment was con- 
sequently adopted, the mortality was fright- 
ful ; and many of the older writers have 
spoken both of sweating and tremor as 
being of the worst omen in phrenitis, wholly 
unaware that these were symptoms of a 
different disease. For them they were 
only indications that antiphlogistic remedies 
would be ill-borne, and that, if already 
adopted, they must be abandoned. With 
the knowledge obtained by post-mortem 
examinations in more modern times, any 
idea of an inflammatory origin has been 
wholly abandoned ; the wet brain of the 
drunkard is no longer regarded as a " very 
dangerous modification of meningitis," 
which exhibits none "of the actual results 
of inflammation." 1 

We are warranted by these observations 
in assuming — 1; That the disease is one of 
exhaustion, in which, whatever be the 
change which has actually passed on the 
nervous system, the first indication for the 
practitioner is to guard against the approach 
of death by sinking, or by coma in conse- 
quence of passive effusion into the brain. 
2. That it is not a direct form of poisoning, 
in which after a few hours of waiting and 
watching the poison will be eliminated by 
some secreting organ or other, and the pa- 
tient will be res ored to health, as happens 
in opium-poisoning or in intoxication (alco- 

1 Abercrombie, " Diseases of the Brain," Part 
I., sect, iv., # 8. 



hol-poisoning) ; but that some obscure 
structural change has been wrought, and 
whether alcohol be present in the blood or 
not, there must have been some additional 
cause which has produced the delirium, 
and this generally of a depressing kind. 
3. That, so far as the nervous system is 
concerned, the condition is such as we 
might expect to be generated by depressing 
causes, and treatment ought therefore to 
correspond rather to those forms of insanity 
accompanied by depression than to those 
which are characterized by excitement. 

Diagnosis. — With reference to diagnosis, 
it is to be remembered that the history of 
the case is very often defective in the most 
material point — the indulgence of evil habit. 
Neither the patient nor his friends are quite 
willing to confess to that of which their 
better feelings make them ashamed ; but 
while the knowledge of habitual excess 
gives certainty to the diagnosis, the disease 
may no less be developed in persons who 
may be thought by their friends to be very 
moderate in the use of fermented liquors, 
and yet who have taken more than their 
nervous system could tolerate. Very often 
the trade or occupation of the patient sup- 
plies this link in the chain of evidence by 
showing that he has been placed in circum- 
stances of temptation; and if loss of appe- 
tite be at the same time complained of, the 
inference will generally be correct that the 
temptation has not been successfully re- 
sisted. It has been alleged that delirium 
tremens may be brought on by the habitual 
use of opium ; and Sir Thomas Watson, in 
his admirable lectures, speaks of a medical 
gentleman of temperate habits who was 
on the verge of delirium tremens from men- 
tal excitement and anxiety. It has also been 
asserted that the opium-eater is liable^ to 
attacks of delirium tremens. Of the action 
of opium on the nervous system, in its 
habitual abuse, we fortunately know little 
in this country, and whether the one habit 
can produce the very same condition of the 
nervous system as the other, it would be idle 
to speculate ; certainly the change in the 
character of the blood which we know to 
result from the abuse of alcohol cannot be 
excited by opium. It does seem unwise to 
employ this name to designate any form of 
delirium accompanied by muscular tremor, 
occurring in persons of known temperance. 
Such a condition may be seen in cases of 
severe typhus; indeed, in rare examples, so 
close is the resemblance that a superficial 
observer may be readily deceived before the 
patient is put to bed and the mulberry rash 
discovered. Not unfrequently the delirium 
of erysipelas or of rheumatic fever pre- 
sents features closely resembling delirium 
tremens ; but it is only in the intemperate 
that the genuine disease is developed. This 
view may be regarded as an over-refine- 
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ment, but in our ignorance of its real mode 
of causation, we cannot class under the very 
same category cases which are dissimilar in 
this important antecedent; and it is safer 
to speak of them as analogous than as 
identical, especially when a closer scrutiny 
very generally discovers also some dissimi- 
larity in the symptoms present. We would 
therefore restrict the term absolutely to 
those cases in which habits of excess have 
existed. 

Nest in order of events comes the excit- 
ing cause, which may act either primarily 
on the mind or on the nervous system, _ as 
the organized structure through which mind 
reveals itself; just as in the analogy of other 
forms of diseases we see acute mania brought 
on by mental excitement, and delirium in 
phrenitis or in fever produced by actual 
change in the brain or in the blood with 
which it is supplied. The character of the 
exciting cause has but little importance in 
the diagnosis of the disease ; it is always 
one of a depressing kind, and consequently 
has an important bearing on treatment. 
[The term febrile delirium tremens is ap- 
plied by Magnan to the malady which arises 
in the course of chronic alcoholism, usually 
in consequence of increased excess, or of 
habitual excess with new anxieties of mind 
or other causes of moral depression, or, of 
failure in digestion and assimilation. Again 
delirium tremens is developed in the sub- 
ject of chronic alcoholism, in consequence 
of the access of some serious malady, not- 
ably of pneumonia, or as a result of trau- 
matism. Alcoholic pneumonia is very in- 
sidious. Objectively the disease appears 
to be delirium tremens, and is so diagnosti- 
cated, and the pneumonia, if discovered, 
is said to be a complication, but it is really 
the substantive disease, and the delirium 
tremens is an accident of the disease proper 
occurring in the subject of chronic alcohol- 
ism. So frequently is an error of diagnosis 
committed on this point, that in every case 
of delirium tremens should the lungs be care- 
fully explored. In the absence of ch aracter- 
istic symptoms of pulmonary inflammation, 
the patient's delusions may suggest a course 
of investigation, as they are, under these 
circumstances, connected with the breath- 
ing organs sometimes. Thus the patient 
declares that the airisstuifed, that his nose 
is obstructed, that demons are sitting on 
his chest, etc.] 

The actual attack is usually ushered in 
bv sleepless nights and restless days, and 
there is almost always more or less of febrile 
d'sturbance. Exceptions to this rule more 
especially occur in surgical practice; and 
sometimes when everything seems to be 
going on favorably, delirium suddenly com- 
mences almost without warning. In all 
cases of severe injury in persons of intem- 
perate habits, the surgeon must be prepared 



for such an event, and must guard against 
its invasion by husbanding the powers of 
his patient, and sustaining his strength from 
the first by suitable nourishment and the 
judicious employment of stimulants when 
necessary. 

The features of the disorder are so strik- 
ing, that very little experience is 'sufficient 
to render its discrimination by no means 
difficult. The chief points to be observed, 
in addition to those derived from the history 
of the case, are the following : 

1. The character of the delirium itself — 
This is especially marked by the presence 
of one dominant idea, which has generally 
something of unpleasantness mixed up with 
it, and excites the individual to constant 
activity. It is, as denominated by Sir T. 
Watson,_ especially a ' ' busy delirium. ' ' The 
patient is either harassed by some worry 
connected with business, or he is alarmed by 
the presence of some loathsome or horrible 
object, and he is in constant agitation to have 
a business-matter arranged, or to rid him- 
self of the object of his alarm. He is per- 
petually jabbering on this one subject, and 
getting out of bed, or pulling his bed-clothes 
about, under the influence of the same pre- 
dominant idea, which from time to time 
changes from one thing to another. But 
there is no violence or maniacal excitement ; 
he has no tendency to injure himself or 
others, and his only risk is that of getting 
out of the window by mistake, or rushing 
out of doors in his night-shirt in the pur- 
suance of the idea which rules him for the 
time being. Still he- is generally managed 
with comparative ease by any one who com- 
bines firmness with gentleness, ar d only frets 
and rebels against unnecessary restraint or 
harshness. During the earlier periods of 
the attack he will generally put out his 
tongue, answer questions put to him, and 
do as he is directed, and there is none of 
the incoherent rambling and muttering of 
words without meaning and connection seen 
in other forms of delirium ; it is only when 
the brain begins to be oppressed by serious 
exudation that such symptoms are seen. 

2. The existence of tremor along toiih the 
delirmm. — This feature is so marked that 
it has given its name to the disease. It is 
not quite like that seen in the weakness 
and utter prostration of fever when there 
is delirium and subsultus ; it is more allied 
to the nervous trembling of a very excitable 
person under the influence of some mental 
impression, which for want of a better 
name we call "nervousness," strangely 
modified, however, by the peculiar restless- 
ness of the delirium which it accompanies. 
The patient is constantly on the move, and 
every movement is made in the same tremu- 
lous, unsteady manner. Even before the 
delirium has actually commenced, or during 
cjnvaleseence, there is a peculiar hurry 
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and agitation about his actions ; he puts 
out his tongue, or thrusts forward his arm 
for his pulse to be felt with a jerk, or he 
rises up in bed with a bound : there is a 
want of steadiness and deliberation in 
everything that he does. This combina- 
tion of hurry and unsteadiness is one of the 
most decided evidences of the approach of 
the disorder, before anything like delirium 
is seen. 

3. Restlessn ess an dwant of sleep. — Th ese, 
though not peculiar to this form of delirium, 
are its invariable concomitants. The pre- 
dominant idea keeps the patient in a con- 
stant state of imaginary employment; he 
is no sooner persuaded to lie down than he 
is up again, or, if he remain in bed, he is 
perpetually pulling about or arranging his 
bed-clothes with the same object. Sleep 
under such circumstances is wholly impos- 
sible ; but no doubt there is more than this, 
for sleeplessness generally precedes the 
delirium ; and it is only in exceptional 
cases that this indication is wanting. In 
other forms of delirium, insomnia gener- 
ally follows the existence of delusion, 
whereas in delirium tremens it very often 
precedes it for several days. 

4. A condition of general depression of 
the vital powers. — This is perhaps the most 
important point in the consideration of the 
disease, because, while it gives certainty to 
the diagnosis, it also indicates the true 
line of treatment. Its importance, as one 
of the sources of our knowledge of the 
pathology of delirium tremens, has been 
already pointed out, and this knowledge 
becomes in its turn the only basis of sound 
and rational treatment. It is not enough 
to determine that an habitual drunkard is 
suffering from delirium with some amount 
of tremor, and go on to adopt a certain 
routine, practice; for his condition may be 
the direct effect of a recent debauch, while 
the blood is still poisoned by a large 
quantity of alcohol, which is producing 
irritation of the brain and congestion of 
the liver ; it may, in short, be the delirium 
ebriosorum, and not true delirium tremens, 
and the treatment suited for the one may 
be useless or injurious to the other. We 
must go a step further, and inquire into 
the condition of the pulse, skin, and 
tongue ; whether they indicate febrile ac- 
tion of an inflammatory or, at least, con- 
gestive kind, or whether they prove that 
the condition is one to which these names 
are wholly inapplicable. The pulse prob- 
ably will be, as in most conditions of debil- 
ity, more frequent than in health, but the 
skin is not dry or burning ; it is usually 
covered with moisture, and the perspira- 
tion occasionally becomes very profuse. 
The tongue at the same time is seldom 
dry or brown ; sometimes it is tolerably 
clean, more commonly coated with a moist 



whitish or creamy fur, and having a flabby 
or oedematous aspect. Dryness of the 
tongue or redness at its tip and edges, with 
a roughish fur on its dorsum, may be 
regarded as pointing rather to the delirium 
of over-stimulation than to the genuine 
type of the disease. The absence of heat 
of head, the freedom from local pain and 
uneasiness, and the dilatation of the pupil, 
also serve as so many distinct indications 
that the disorder is nowise related to 
phrenitis, with which there is now hardly 
any excuse for its being confounded. The 
conjunctivae are very often suffused, just as 
they are in typhus, a disease, like it, of a 
depressing kind, the analogy to which has 
been already referred to, and did not 
escape the observation of Dr. Pearson. 1 

Treatment. — The opposite views of the 
treatment of delirium tremens taken by 
various writers are at first sight very unac- 
countable. The ' explanation, however, is 
to be found in the absence of any patho- 
logical data as to the exact nature of the 
disease, and in the empirical nature of our 
]n*actice. It may indeed be to a certain 
extent called a rational empiricism, inas- 
much as we know both the usual causes of 
a fatal result, and the invariable mode of re- 
covery by sleep. To avoid the one, and to 
aid in the production of the other, is the 
rational aim of the medical practitioner, 
and the discrepancy of opinion has in great 
measure arisen from too exclusive regard 
being paid to one or other of these parts of 
treatment. 

Some years ago a patient under the care 
of Mr. Jones, of Jersey, 2 having by mis- 
take swallowed one ounce of tincture of 
digitalis when almost in articido mortis, 
made such a rapid recovery without any 
unfavorable symptoms that Mr. Jones was 
induced to employ it extensively in the 
treatment of the disease. His conclusion 
was that it very generally succeeded in pro- 
ducing sleep when administered in large 
doses. [The use of digitalis has been re- 
vived again, notably by Dr. Fothergill. 
The indications for its employment are a 
weak heart and low tension of the arterial 
system. The merely weak heart should 
not be confounded with the fatty liecii% in 
which digitalis is hardly proper. It is in a 
high degree probable that the cases of de- 
lirium tremens, in which the best results 
are obtained from digitalis, are examples 
of alcoholic pneumonia.] In other hands 
the result has not been quite so satisfactory, 
and most practitioners shrink from the re- 
sponsibility of giving the remedy in such 
poisonous doses as we are assured can alone 
prove successful. Various other remedies 
have been tried with the somewhat mis- 

1 Op. cit. 

2 Med. Times and Gazette, September, 1860. 
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taken view that sleep will not be procured 
except by powerful agents employed in 
heroic closes. Such a doctrine cannot be 
too strongly reprobated. 

The evidence of the older writers is clear 
and distinct on one point, viz., that when 
delirium tremens was mistaken for phreni- 
tis, and treated by depletion and antiphlo- 
gistic remedies, the mortality was very 
much greater than when the distinction had 
been made and the treatment by opium 
introduced. It is not possible to trace the 
causes which led to this change in treat- 
ment. Dr. Sutton attributes the discovery 
to accident ; he offers no theory to account 
for its success, but claims for it the same 
confidence among the profession generally 
with which its success had inspired himself. 
The reaction which, to a certain extent, has 
taken place, may be ascribed to the indis- 
criminate manner in which the drug has 
been subsequently administered, as com- 
pared with the caution used by its earlier 
advocates. The cases furnished by the 
opponents of the treatment by opium prove 
clearly that in many instances simple atten- 
tion to the functions of digestion and elimi- 
nation, with good management, is sufficient 
to insure recovery, and that opium may 
sometimes at least be dispensed with. 1 

In the earlier stages of the affection, when 
the case is only marked by anorexia, dis- 
order of stomach and troubled sleep, its 
further progress may very generally be ar- 
rested by remedies calculated to restore the 
functions of the stomach and liver, and to 
evacuate the morbid matters which we 
know must have accumulated in the blood 
by long habits of dissipation. At the same 
time the strength of the patient must be 
sustained hy proper nutriment, and power- 
ful cathartics must be avoided. A patient 
threatened with delirium tremens cannot 
bear any decidedly lowering treatment ; for, 
as has been already shown, the exciting 
cause of the attack is most frequently of a 
depressing kind, and abstinence from food 
generally plays a very prominent part in its 
development. 

These indications are perhaps best ful- 
filled by the administration of small doses 
of blue pill, followed by a wami and mild 
aperient ; nitric acid in combination with 
bitter infusion, with the adjunct of some 
stimulant diuretic, is often highly beneficial ; 
sometimes even more powerful tonics may 
be usefully administered, such as quinine and 

1 See especially, Clinical Illustrations of the 
Pathology and Treatment of Delirium Tre- 
mens, by Prof. Laycock, Ed. Med. Journal, vol. 
iv., p. 2S9, 185S-9. But it may be remarked 
that the instances there recorded present such 
a degree of severity as very often marks the 
disease in this metropolis. Perhaps something 
is due to the different stimulant in common 
use in Edinburgh. 



sulphuric acid. When the red edge of the 
tongue and tendency to vomit indicate a 
more irritable state of the stomach, such 
as is likely to be produced by the direct ac- 
tion of the stimulant on its mucous mem- 
brane, effervescing draughts with an excess 
of ammonia are to be preferred to remedies 
more decidedly tonic ; while the irritability 
is soothed by the application of a sinapism 
to the epigastrium [or a simple saline laxa- 
tive. A seidlitz powder will, at the same 
time, allay the irritability of the stomach, 
and remove the unhealthy contents of the 
intestines. This may be followed by tinc- 
ture of mix vomica, which acts as a tonic 
to the stomach, heart, and brain. If vomit- 
ing is persistent, and much glairy mucus 
and bilious matter, which may or may not 
be streaked with blood, comes up, a mix- 
ture of bismuth and carbolic acid suspended 
in glycerin, is highly effective. If, on the 
other hand the vomiting is chiefly cerebral, 
there is much gagging without result, and 
the vertigo is pronounced, bromide of potas- 
sium is most serviceable. The best aliment 
when the stomach is so irritable is milk and 
lime-water, one-fourth to one-half of the 
latter.] The great object of treatment is to 
enable the patient to take and to assimilate 
a sufficient quantity of proper nourishment ; 
without this the disorder will get worse. 
And here perhaps lies the greatest diffi- 
culty. Solid food is absolutely refused ; 
even soup or beef-tea may cause such a 
loathing that the patient cannot be per- 
suaded to take them, or they may be re- 
jected by the stomach. In such circum- 
stances, the feeling of prostration causes 
him to have recourse to some stimulant as 
the "only thing which will stay down," 
and this again increases the anorexia. 
Sometimes, indeed, the medical attendant 
feels the same necessity ; and then good 
ale or porter, or even wine, are to be pre- 
ferred to spirits, as containing some amount 
of nutriment ; and it should be made a 
sine qua non, in granting the indulgence, 
that solid food even in the smallest quan- 
tity is taken with the beer, which should 
be given only at stated intervals, and not 
taken as fancy directs. [If the case be one 
of acute alcoholic delirium due to the im- 
mediate poisonous effect of the alcohol, 
there can be no question as to the propriety 
of its complete withdrawal. If, however, 
the case is one of chronic alcoholism, and 
the delirium is due to recent excess, the 
spirit being readily retained, there can 
be no injury from suddenly stopping it, 
although it may be questionable whether 
the withdrawal is the best course to pursue. 
In old drunkards, however, it sometimes 
happens that no form of aliment can be 
retained and digested without the presence 
of some alcohol, and the reason is that the 
organs of digestion — of the primary assimi- 
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lation — are so habituated to the goading of 
the stimulant as to be unable to work with- 
out it. Of a large number, it is incontesta- 
ble true, that a moderate amount of spirit 
enables the stomach to take and digest food, 
and if the alimentation is carefully con- 
ducted, and the other conditions are favor- 
able, sleep comes in the natural order, 
without the intervention of medicine. It 
is wise, as above stated, to administer the 
stimulant with or after food.] Along with 
these measures, the nervous agitation is 
decidedly calmed and the exhaustion of 
want of sleep may be avoided, by giving a 
morphia draught at bedtime, [and very 
often the less questionable remedy, bromide 
of potassium will suffice.] 

When delirium has fairly set in, we 
ought to ascertain, if possible, how long it 
has lasted, because it is almost vain to hope 
for the immediate occurrence of sleep, 
however large the dose of opium may be. 
The same quantity of opium which has 
failed the first day may be completely suc- 
cessful the second. If no treatment has 
been previously adopted, it is wise to com- 
mence with a dose of calomel, which should 
be accompanied by a grain and a half or 
two grains of opium, followed after some 
hours by a purgative. Congestion of the 
liver is so common with drunkards that the 
function of this organ demands our first 
attention ; but caution must be exercised 
that the patient is not too much depressed 
by the remedies. An effervescing saline 
with excess of ammonia, and a few drops 
of laudanum, may be given every second 
or third hour, with a view to calm nervous 
excitement and moderate the restlessness 
of the patient. Whatever food can be 
taken is to be allowed ; and according to 
the state of the pulse, more or less of some 
stimulant may be given from time to time. 
In these matters the attendant must be very 
much guided by the whim of the patient, 
the object being to sustain his strength ; 
this must be done in the best way that the 
circumstances of the case will admit of, but 
over-stimulation must be carefully avoided. 
The idea that stimulants can cure the dis- 
ease has no warrant in experience ; and 
theoretically we may assume that if they 
do not prevent its occurrence in a man 
whose habits are those of constant indul- 
gence, and who has been but lately under 
no restraint, they cannot cure the com- 
plaint when the same person is brought 
into the wards of the hospital. Still I 
think one cannot fail to be struck with the 
remarkable manner in which a tongue cov- 
ered at first with a thick creamy fur be- 
comes perfectly clean while stimulants are 
being given in such quantity as the exigen- 
cies of the case seem to require. No more 
complete justification can be offered for 
their administration, and when this effect 



does not follow, the practitioner is bound 
to reconsider his judgment and reflect 
whether they are really called for, and to 
what extent the needs of the system de- 
mand their continuance. 

An opiate [or hypnotic] of some sort 
should be administered at bedtime and re- 
peated once or twice, even when we do not 
expect to induce sleep, for the purpose of 
calming the delirium, which is always ag- 
gravated at night. The dose should be 
full, but in the first instance not unreason- 
ably large until the idosyncrasy of the pa- 
tient is known. It may be repeated at in- 
tervals during the night, and should be en- 
tirely suspended during the day. 
, If it be the great aim of the practitioner 
to procure sleep, he must not be tempted 
to give more opium than his patient will 
bear, and so complicate the ease by super- 
adding narcotic poisoning to the state of 
delirium tremens. It is always wise to in- 
terpose an interval of complete rest in the 
course of each twenty-four hours, and de- 
fer the administration of the opiate until 
night, when other circumstances tend to 
favor its operation. Caution is especially 
called for if there be contraction of the 
pupils, which, as it is not a usual condition 
in delirium tremens, points either to an ex- 
cess of narcotic action or to already com- 
mencing effusion on the brain ; and in nei- 
ther ease can large doses of opium be 
beneficial. Not unfrequently death occurs 
under circumstances very similar to the ef- 
fects of narcotic poisoning, and it is not al- 
ways easy to satisfy the friends that the 
medicine had nothing to do with the devel- 
opment of the symptoms. In a scientific 
point of view, it can never be regarded as 
judicious treatment to push the action of 
a remedy which, in its operation on the 
brain, gives rise to a somewhat analogous 
train of phenomena. The real function of 
the medical attendant is to obviate the ten- 
dency to death, in whatever mode it is most 
likely to occur, and by those who oppose 
the use of opium it is alleged that want 
of sleep is not to be reckoned among the 
causes of a fatal issue. It is no doubt true 
that in health a man cannot die from want 
of sleep as he may from want of food ; 
but delirium tremens is not, surely, the 
only disease in which prolonged wakeful- 
ness may terminate in exhaustion of brain 
and coma, and in which the artificial in- 
duction of sleep may restore its normal 
functions, and arrest the morbid action 
which might lead to such a result. [Since 
the discovery of chloral, it has largely 
taken the place of opium or morphia to 
procure sleep in delirium tremens. It has 
these distinct advantages: it is not apt to 
disorder the stomach, to arrest the secre- 
tions, to constipate, or produce after nau- 
sea and depression. Chloral should be 
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given in moderate doses, and its adminis- 
tration should be entirely secondary to the 
calmative influences of food and quiet. It 
is rarely necessary to give more than fifteen 
grains, and this quantity may be repeated 
at the interval of two hours. Chloral has 
unquestionably caused deaths by paralyzing 
the drunkard's weak heart. The danger 
of its administration in cases of fatty heart 
is increased by combination with bromide 
of potassium. The latter may be sufficient 
of itself to quiet the " horrors," in a mild 
case. If there is reason to suspect the 
existence of a fatty heart, morphia is 
preferable to chloral, and the hypodermic 
method to the stomach administration. 
The combination of morphia and atropiais 
more effective as a hypnotic than morphia 
alone. Large doses are unnecessary, for it 
is not desirable to bring on morphia narco- 
sis, or to excite coma vigil, from which the 
patient passes into insensibility. From 
one-sixth to one-fourth of a grain of mor- 
phia, and one hundred and twentieth grain 
of atropia, are suitable proportions for this 
method. Habit, idiosyncrasy, and the state 
of the circulation, must enter into the ques- 
tion of close and mode of administration, 
and the repetition of the dose depends on 
the effect of the first, the condition of the 
stomach, tongue and brain. If the delir- 
ium lessens, the temperature declines, the 
tongue remains moist, the trembling dimin- 
ishes, the remedy is doing good and can be 
repeated in a few hours, if need be, to pro- 
cure sleep. If, on the other hand, the de- 
lirium increases, the body-heat is higher, 
the tongue dry, and food is not taken, the 
injections are doing harm and ought to be 
discontinued.] 

But unquestionably the moral manage- 
ment of the patient is the point of most 
importance in practice. Coercive measures 
are always prejudicial, and are only justi- 
fiable under the most unavoidable ne-. 
cessity. The patient may almost always be 
controlled by firmness combined with a 
soothing and gentle manner, if his fancies 
be humored and not contradicted. Much 
stress is justly laid by the older writers on 
this part of the treatment, and it has been 
unfortunately too much lost s'ght of in 
modern practice. Opium and the strait- 
waistcoat have been sanctioned, from the 
difficulty of treating such cases in hospital 
with a limited staff of nurses. It is to be 
feared that sometimes a fatal termination 
might, not without reason, be charged 
against such treatment, and the opium has 
borne the blame when the forcible restraint 
was really more in fault. Dr. Pearson's notes 
on this subject are quaint and instructive, al- 
though few would be disposed to follow out 
to the letter the various injunctions laid 
down. Perhaps the arguments against the 
treatment by opium would have found 



fewer supporters but for the neglect of 
such an important element of success. 

Whatever doubt may have been enter- 
tained in regard to the rules of practice 
now laid down as applied to the more ordi- 
nary forms of delirium tremens, all are 
agreed that when it supervenes on an ac- 
cident or injury, or in the course of an 
attack of erysipelas, the safety of the pa- 
tient depends upon free stimulation and 
the exhibition of opium. In very many 
cases it is vain to talk of what may be the 
most scientific mode of treatment, because 
the patient cannot be persuaded to submit 
to it ; but he may be induced to take some 
form of stimulant, such for example as a 
draught of porter, in which we may dis- 
guise a dose of laudanum to calm his wild 
excitement ; and if it do no more, it at least 
helps to ward off fatal syncope, and gives 
nature time to do her own work in her own 
way. 

Recently, attention has been called to 
the possibility of introducing narcotic sub- 
stances into the cellular tissue, by what is 
called the " hypodermic method," in cases 
in which they have seemed to fail in pro- 
ducing their effect when taken into the 
stomach. In delirium tremens it is well to 
bear in mind that the assimilating powers 
of the stomach are always much interfered 
with, and that consequently, while the 
remedy itself is very likely to escape ab- 
sorption, its presence in the stomach is apt 
to increase the anorexia and inability to 
assimilate proper nutriment, which stands 
so much in the way of successful treat- 
ment. Sometimes, too, the resistance of the 
patient prevents the administration of an 
opiate in the ordinary way ; and in either case 
the injection of a few drops of solution of 
morphia under the skin may be practiced 
with perfect safety, if due caution be exer- 
cised. In this mode of treatment more 
than any other is there a danger of pushing 
the narcotism too far. The immediate 
risk attending the repetition of an opiate 
before we can be certain that it has oeen 
absorbed is obviated ; and if sufficient time 
be allowed to pass before a second or any 
subsequent injection is practiced, and sleep 
is still not induced, there is a great ten- 
dency to go on with the treatment, forget- 
ting that in such cases the brain may be 
ultimately poisoned by opium, and yet 
sleep be as far off as ever. Sleep, not 
narcotism, is nature's method of cure in 
delirium tremens. 

When there is extreme prostration and 
the skin is bathed in perspiration, it is not 
unreasonable to expect benefit from the ex- 
hibition of tonics and astringents ; personal 
experience, perhaps rather limited, has 
seemed to confirm this view. Quinine and 
acid in full doses, during the intervals of 
the opium treatment, have certainly been 
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well borne and apparently have done good 
in such cases. 

To sum up : the natural mode of re- 
covery is by sleep, which occurs in the 
milder cases spontaneously; the_ object of 
treatment in the severer cases is to bring 
about this result by the judicious adminis- 
tration of opiates. Full closes are to be re- 
peated at short intervals for a limited time, 
and to be again resorted to after the lapse 
of some hours, if at first unsuccessful. The 
functions of the stomach and liver at the 
same time claim special attention, because 
they are almost always disordered in 
drunkards, and the consequent non-assimi- 



lation of food is one of the essential ele- 
ments in the causation of the disease ; the 
strength must therefore be supported by 
such nourishment as the stomach can bear, 
and, when necessary, by the administration 
of stimulants, while all needless coercion 
is to be carefully avoided. The great error 
in the treatment of the present day seems 
to be the regarding opium and stimulants 
almost in the light of specifics, while ne- 
glecting other important measures ;' it con- 
sists in the endeavor to " cure " by heroic 
means, in place of resting satisfied with 
aiding in bringing about the ' ' recovery ' ' 
of the patient. 
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Hysteria would be much less interest- 
ing and important if its phenomena were 
confined to its occasional paroxysms, and 
its other characteristic and distinctive 
symptoms. An hysterical fit seldom pre- 
sents any difficulty of diagnosis, for its 
nature is usually sufficiently apparent ; and 
the same statement will prove true, al- 
though, perhaps, a little further inquiry 
will be sometimes needed, for many other 
of its less striking but not less decisive 
manifestations, such as the globus hyster- 
icus, and other milder forms of the attack. 

But hysteria does not always assume this 
regular and characteristic form ; on the 
contrary, it frequently occurs strangely dis- 
guised, and its essential features concealed 
in the garb of some other disease whose 
characters it assumes and whose symptoms 
it mimics. This it is which especially gives 
interest and importance to hysteria ; which 
so often renders it a stumbling-block in 
the way of correct diagnosis, sometimes 
masking by its prominent symptoms the 
existence of a graver malady, but far more 
frequently by the similarity of its symp- 
toms leading to the opposite error of mis- 
taking a simulated for a real disease. And 



this form of hysteria has been aptly termed 
protean ; for there are few diseases, the 
symptoms of which are not at times more 
or less mimicked by this singidar affection. 
The hysterical fit in its common forms 
is not likely to be mistaken. However 
much it may vary in duration and severity, 
its general characters are sufficiently obvious 
and well known, whether it consist merely 
in a violent and uncontrolled display of 
emotion, or appear fully developed. The 
deep and hurried inspirations at the com- 
mencement, followed by occasional sighs 
or sobs or screams ; the sense of choking, 
leading to agitated movements of the hands 
about the neck, as if to remove some op- 
pression there ; the irregular muscular 
movements generally, such as struggling 
like a person contending, beating the breast, 
or tearing the hair ; the withdrawal, more 
or less complete, of the power to balance 
and sustain the body ; and with all this, 
seldom loss of consciousness, although 
sometimes sensorial disturbance ; the 
flushed, but calm and not distorted, coun- 
tenance ; the closed and perhaps trembling 
lid, with the eye bright and natural be- 
neath ; the hot skin, excited circulation, 
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vehement action of the heart, which, how- 
ever, subsides as the lit declines, the whole 
terminating either in violent laughter, with 
a copious secretion of pale urine, or in 
tears, or in a combination of the two, or in 
sleep more or less profound, — these symp- 
toms are not to be misinterpreted. By the 
consciousness not being wholly lost, espe- 
cially at the commencement ; by the ab- 
sence of well-marked and decided convul- 
sions, limited to one side or to some portion 
of the body, the muscular movements be- 
ing rather struggling and capricious; by 
the absence of all lividity, particularly of 
the face, and distortion of the countenance ; 
in a word, by the absence of all signs of 
impeded respiration, which on the contrary 
is deep and sighing ; and finally, by the 
subjects of the attack being almost always 
women at that period of their lives when 
the uterine functions are active, the hyster- 
ical fit is distinguished from every other. 
The duration of the fit may vary from a 
few minutes to several hours. Occasionally 
such paroxysms succeed each other at fre- 
quent intervals, the person remaining in the 
meanwhile in a drowsy state. In this way 
the attack may be extended over some days. 
In its slight and transient forms many of 
these symptoms do not appear. A very 
common variety is limited to what is termed 
the globus hystericus. A sense of uneasi- 
ness or discomfort is felt in some portion 
of the abdomen, usually in one of the iliac 
regions — and it is said to occur more fre- 
quently in the left — as of a ball or some 
solid body. This is described as rolling 
about, and then rising upward until it 
reaches the throat, when a sudden and 
alarming sensation of choking is experi- 
enced, but often attended with frequent at- 
tempts to swallow. This usually ends in a 
similar manner to the more fully developed 
attack. 

Ah hough the characters previously enu- 
merated, when fairly developed, are pe- 
culiar, and sufficiently distinguish the hys- 
terical from all other fits — for instance, 
from epilepsy, both by positive and nega- 
tive symptoms — yet it occasionally happens 
that cases occur presenting features which 
may almost be said to be intermediate be- 
tween these for the most part widely sep- 
arated affections. Many of the symptoms 
of hysteria may be united with others 
which are ominous of epilepsy. This is 
what might be naturally expected. It is 
only one instance out of so many in which 
diseases distinct enough in their typical 
forms are prone to blend with others which 
trespass on their confines. 

Perhaps the principal cause of neglect 
of the study of hysteria is the generally 
accepted fact that its attacks are hardly 
ever of a dangerous character. This, how- 
ever, requires some qualification. Certainly 



death, either as a direct or indirect result, 
is exceedingly rare, although it appears 
that even this fatal effect has been induced 
in some instances by exhaustion. But an 
evil worse than death occasionally waits 
upon hysteria. It is not difficult to under- 
stand that the mind rather than the body 
may at length succumb to violent and oft- 
repeated attacks. The mental faculties 
being thus weakened and disordered, hys- 
teria sometimes leads to insanity. 

To enumerate all the diseases which are 
liable to be simulated by hysteria would be 
to furnish an almost complete nosological 
table. "This disease," Sydenham wrote, 
" is not more remarkable for its frequency 
than for the numerous forms under which 
it appears, resembling most of the distem- 
pers wherewith mankind are afflicted. For 
in whatever part of the body it be seated, 
it immediately produces such symptoms as 
are peculiar thereto. ' ' Leaving out of con- 
sideration here those which fall to the lot 
of the physician, such as peritonitis and 
paralysis, Ave may glance at the more 
prominent ones, the care of which devolves 
upon the surgeon. These will sufficiently 
illustrate others. 

Disease of the spine. — A young woman 
will complain of pain in the back, with 
weakness of, and perhaps pain in, the lower 
extremities. Often there is a sense of con- 
striction in some portion of the trunk, with 
occasional spasms. There may be even 
paralysis, accompanied with a difficulty of 
voiding the urine. When the spine is ex- 
amined, it will be found to be acutely ten- 
der. A more careful examination, however, 
will probably discover that the pain is not 
confined to one portion of the spine, but 
extends to different regions, and is inclined 
to vary in position. Moreover, the tender- 
ness is excessive and superficial, so that the 
patient flinches and complains more when 
the skin is pinched than when the verte- 
bras are pressed. And it should be borne 
in mind that most persons, more espe- 
cially women and children, will start or 
shrink when sudden, although compara- 
tively slight, pressure is made for the first 
time in the lumbar region of the spine ; 
and this flinching, as Skey points out, is 
much more considerable if at the time of 
the examination the body be unsupported 
in front. Then, although the disease may 
have existed some time, there is no corre- 
sponding constitutional disturbance. The 
normal condition of the body is maintained. 
There is no wasting; no defect of nutrition. 
All this occurring in a young woman, in 
whom probably the circulation is weak, 
with some disorder of the uterine or other 
functions, stamps the disease as hysterical. 

Disease of the joints. — A girl will com- 
plain of severe pain and tenderness in the 
knee. The joint is fixed and immovable, 
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and any attempt to move it elicits loud 
cries. But the tenderness, as in the last 
ease, is excessive and superficial, so that 
she complains more when the skin is 
touched than when the heel is pressed up- 
wards. There is frequently, too, a tendency 
to spasm ; but this is different from the 
painful and involuntary startings of the 
limb at night in the real disease. Often 
also the leg is fixed in the extended posi- 
tion, whereas in real disease of the joint it 
is usually bent. However, to this rule 
there are abundant exceptions. The joint 
does not undergo any material alteration 
in size and shape, although there is often 
some degree of fulness — a puffy swelling. 
In some cases the enlargement may be con- 
siderable ; but when this occurs, it is due 
to some local applications which have been 
previously employed. The joint, and in- 
deed the whole limb, is very subject to 
frequent variations of temperature. ' ' Thus, 
in the morning the limb may be cold, and 
of a pale or purple color, as if there were 
scarcely any circulation of blood in it ; while 
towards the afternoon it becomes warm, 
and in the evening is actually hot to the 
touch, with the vessels turgid and the skin 
shining." Moreover, there is always a 
sense of weakness in the limb, which, after 
a while, is partially due to the condition 
of the muscles consequent on their inaction. 
Then there is the absence of constitutional 
symptoms. Although the sleep may be 
disturbed, and the patient watchful, there 
is not that almost entire absence of it which 
is so serious a feature in destructive disease 
of the joint. There is here a sufficient 
proportion of sleep for the necessities of 
the system. All this having existed with- 
out any material alteration for some time, 
with perhaps evidence of general debility 
or some local disturbance, proves the affec- 
tion to be hysterical. 

Or the hip-joint may be affected. There 
is pain in the hip and knee, aggravated by 
pressure and motion, and the patient lies 
fixed in one position. But here again the 
pain is diffused and superficial. Then time 
effects no real alteration in the condition 
of the limb. The investing muscles do not 
waste. There is no flattening of the nates. 
There may be unusual fulness about the 
joint, leading for a time to a suspicion of 
abscess. Sir B. Brodie observes that it is 
not uncommon to find much alteration in 
the figure of the parts. The pelvis may 
project posteriorly at the same time that it 
is elevated towards the affected side, so as 
to make an acute angle with the column 
of the vertebras. Under these circumstances 
the limb is apparently shortened, so that 
when the patient stands erect the heel does 
not touch the ground. This strange dis- , 
tortion, due to the predominant action of 
certain muscles, assisted by the long-con- 



tinued unnatural position, must not be 
confounded with dislocation. These affec- 
tions of the joints sometimes terminate in 
remarkably sudden recovery. 

Disease of the mammary gland. — The 
breast of a young woman is very painful 
and tender, and there is probably an un- 
natural fulness and tension of the entire 
gland, obvious when contrasted with the 
opposite one. The skin may have a glossy 
aspect, but the surface is very pale ; or per- 
haps here and there ill-defined portions of 
the gland appear somewhat more indurated 
than the rest These symptoms, especially 
the last mentioned, are very much aggra- 
vated by repeated handling, to which, un- 
fortunately in these cases, the breast is con- 
tinually subjected, so that often the suspi- 
cion of some tumor is excited, by which 
matters are made infinitely worse, inasmuch 
as it leads to repeated and prolonged ex- 
amination. In these cases the true diag- 
nosis is usually confirmed by the condition 
and history of the patient. There is com- 
monly clear evidence of a feeble circulation 
and general debility, very frequently asso- 
ciated with some irregularity or other dis- 
order of the uterine functions. Often, too, 
there have been previously some decided 
symptoms of hysteria. 

Retention of urine. — A patient declares 
that she is unable to void her urine ; that 
she has no power over her bladder. The 
bladder may be distended even to an ab- 
normal extent, and yet the urine is re- 
tained. The absence of all local causes, 
the healthy condition of the urine, and the 
character and history of the patient, gen- 
erally remove all doubt of the nature of the 
case. If the bladder be artificially relieved, 
the evil may be indefinitely prolonged. On 
the other hand, continued retention may 
lead to chronic inflammation or paralysis. 
These untoward results are, however, com- 
paratively very rare. The patient, if left 
to her own resources, usually discovers 
before very long that the power has re- 
turned. 

Local pain. — Pains of every kind and 
degree of severity, affecting any and, in suc- 
cession, every part of the body, are common 
enough in hysteria. One of the most fre- 
quent and familiarly recognized has been 
called clavus hystericus. This is a pain in 
some one point of the head, which has been 
likened to the supposed effect of driving a 
nail into the part ; hence the name. Its 
usual seat is immediately above one eye- 
brow. It is frequently more or less inter- 
mittent, and sometimes, when the parox- 
ysms occur at regular intervals, it closely 
imitates the affection called brow-ague. 
Another very common seat of pain is the 
side below the mamma, usually the left. It 
is .generally accompanied with acute tender- 
ness, so that the person is unable to iia 
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upon it. It is sometimes described as a 
stitch in the side. It is often remarkably 
persistent. Complaint of pain in the hypo- 
gastric region is very common. In fact, 
"the processes of ordinary life, which in 
health are unfelt, are sensible and some- 
times painfully so, to the hysterical pa- 
tient." The character of the patient and 
her history generally declare the nature of 
the case. These and various other pains, 
more especially those in the head, are com- 
monly described as amounting to excessive 
agony, and the subjects of them are very 
seldom at any loss in their description. 
Their imagination usually furnishes abun- 
dant similes and illustrations. It is not 
uncommon after a time to perceive in the 
part complained of a full and puffy condi- 
tion of the integuments, accompanied with 
increased heat and perhaps some trifling 
vascularity. This immediately leads to the 
suspicion of abscess, and that after all the 
diagnosis was wrong. In truth, many of 
these cases are for awhile exceedingly per- 
plexing, and sometimes it is impossible to 
establish at once a clear and satisfactory 
diagnosis. Chronic abscesses are often very 
insidious in their progress, and, at their 
commencement especially, most obscure. 
On the other hand, these local hysterical 
affections sometimes occur in those in 
whom they would be least expected to arise; 
in whom, perhaps, no other evidence of 
hysteria is, for the time, apparent. The 
diagnosis of these pains is sometimes still 
further complicated bj r the fact that they 
may have supervened upon some injury, 
which perhaps was trivial, but which may 
be described as severe. 

But, instead of being thus unduly ex- 
alted, the natural sensibility of a part may 
be variously perverted or completely lost. 
And these disorders are not limited to ordi- 
nary sensation, but affect the special senses 
also. 

Inequality and local variation in temper- 
ature are not uncommon. 

And the same remark may be extended 
to the affections of voluntary motion. 
Every variety occurs, from violent convul- 
sion or spasmodic contraction of a limb or 
muscle to complete paralysis. And often 
two or even more of these disorders co- 
exist, so that it is easier to imagine than 
to describe the innumerable forms and 
varieties of local hysterical affections. 

It may be well to review for a moment 
the chief points which should be borne in 
mind in the diagnosis of hysterical affec- 
tions. 

In the first place, the subject is generally 
a young woman, in whom, perhaps, the 
functions of the uterus or of some other 
organ have been for some time and are dis- 
ordered, and in whom hysteria may have 
been already manifested in some of its 



more regular forms. Yet it would be a 
grave error to suppose that local hysterical 
affections do not occur in subjects who 
present none of these conditions. They 
are incidental to women even in advanced 
periods of life, and in whom no error of 
function can be elsewhere discovered. Nay, 
they are sometimes witnessed in the oppo- 
site sex, and I venture to think more 
frequently than is commonly imagined. 
Young men, the subjects of excessive 
mental or bodily fatigue and prostration, 
not unfrequently exhibit local affections 
which cannot in any way be distinguished 
pathologically from those which are called 
hysterical. Every form of disease and 
infirmity is, in turn, supposed to exist, and 
abundant evidence is furnished of the 
accuracy of Aristotle's observation, that 
melancholy persons are most ingenious. 
Such cases are often termed hypochondri- 
acal ; but when hypochondriasis is em- 
ployed in this sense, it appears to me to 
become synonymous with hysteria. In- 
deed, Sydenham and others have con- 
sidered hypochondriasis as a modification 
only of hysteria, the difference depending 
merely upon sex. Certainly they are con- 
nected by all their main features, and it is 
more than difficult to say in what essential 
points they differ. Nor are local hysteri- 
cal affections always preceded by hysterical 
paroxysms. To assume this would be as 
grave an error as to suppose that these 
local forms are always cases of voluntary 
deception. No doubt, in the majority of 
cases, careful inquiry and examination will 
elicit some other evidence of hysteria either 
past or present. But to this rule there 
are many exceptions, and the surgeon who 
relied upon it in his diagnosis would be led 
too often seriously astray. 

Then, although the affection may have 
existed — and it usually will last — for a con- 
siderable time, there is no commensurate 
impairment of the general health and 
strength, such as is produced by organic 
disease. The contrast between the local 
symptoms and the general mischief always 
furnishes most important evidence. 

A careful cross-examination of the local 
symptoms will generally elicit some contra- 
diction or inconsistency. For instance : 
the pain and other symptoms are often 
remittent or intermittent, not steady and 
abiding. The pain is often superficial ; in 
fact, integumental, and very prone to be 
widely diffused beyond the supposed seat 
of mischief. Moreover, although after a 
time there may be some slight alteration 
in the size and shape of the part, there is 
never that decided and peculiar change 
which is, sooner or later, the inevitable 
result of certain local diseases. 

Chloroform [or ether] is often of invalu- 
able assistance in the diagnosis of hysterical 
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affections ; for instance, in a case of con- 
traction of a limb. When the patient is 
fairly under its influence, she can neither 
complain nor resist ; and the ease with 
which the limb can be then extended, 
its perfect mobility and natural condition, 
proves the affection to be simply a fault of 
volition. 

But the difficulty of diagnosis is incalcu- 
lably increased when hysteria supervenes 
upon some real disease. Ordinary symp- 
toms then become exaggerated, and the 
cause of their origin is apt to be overlooked 
in their obvious association with hysteria. 
Close and continued observation will at 
length resolve the doubt. In some of 
these cases chloroform [or ether] will re- 
move the difficulty. But such a combina- 
tion is comparatively rare. Hysteria gener- 
ally disappears before real disease. 

Finally, hysteria is far more frequently 
mistaken for real disease than real disease 
for hysteria, not only because it appears so 
curiously disguised and is so prone to 
simulate other diseases, but also because 
it so commonly occurs. 

Sydenham affirmed that hysterica] dis- 
orders "constitute one moiety of chronic 
distempers ; ' ' and this statement is indorsed 
by Connolly. Brodie says: "I do not 
hesitate to declare that among the higher 
classes of society, at least four-fifths of 
the female patients, who are commonly 
supposed to labor under diseases of the 
joints, labor under hysteria, and nothing 
else." 

So variable in aspect, so inconsistent in 
character, hysteria mocks all attempts to 
define it, and seems to defy every endeavor 
to explain its pathology. Yet thus much 
appears clear and certain, — it is essentially 
an affection of the nervous system. 

It is well known that the common office 
of the nerve-centres is that of variously dis- 
posing of the several impressions that reach 
them through their afferent nerve-fibres. 
Thus if communicated to motor fibres, re- 
flex movements are produced ; and the re- 
flection may be confined to a single nerve, 
or it may radiate amongst several. In the 
one case, the result may be the contraction 
of a single muscle ; in the other, the whole 
body may be agitated. 

Or an impression conveyed to a certain 
portion of a nerve-centre may be transferred 
to other parts. Thus what have been 
called sympathetic pains arise. For ex- 
amples : pain in the knee in disease of the 
hip ; pain in the shoulder in affections of 
the liver. But, like reflection, this trans- 
ference may be limited or diffused. In the 
latter case a local irritation may produce 
widely extended effects. A familiar ex- 
ample is presented in toothache ; the pain 
sometimes spreads over both jaws and the 
face. 



On the other hand, impressions pro luc- 
ing like results may be transmitted from 
the brain to the other nerve-centres. 

As the rule, in health, the effect pro- 
duced varies : 

1. As the intensity of the impression. 
This is commonly obvious, and it is strik- 
ingly illustrated in the ganglia of the sym- 
pathetic. For instance, the ordinary stimu- 
lus of food in the intestines conveyed to the 
ganglia is simply reflected and produces 
contraction of the canal. But if from the 
character of the food or otherwise, the 
stimulus be increased, the stronger im- 
pression is conducted from the nearer to 
the more distant ganglia, and more widely 
diffused and vigorous contractions result. 
Or the irritation being yet greater, the im- 
pression may reach the cerebro-spinal cen- 
tres, and radiating thence, produce various 
pains and contractions, such as cramp. 

2. According to the condition of the 
nerve-centres. Thus the same impressions 
will produce very different effects in differ- 
ent persons. Irrespective of the power of 
endurance, one person feels pain more 
acutely than another, and even in the same 
person the susceptibility varies at different 
periods of life. This is shown by the com- 
parative facility with which convulsions are 
excited in children. An amount of irrita- 
tion which in the adult would fail to pro- 
duce any visible effect, will often in the 
very young, in this way, prove fatal. A 
familiar example is seen in the effects of 
"teething." 

If, then, from any cause the irritability 
— that is the susceptibility to impressions — 
of the nerve-centres be in any way affected, 
it follows that the effect of any impression 
conveyed to them will vary proportionately. 
So, according to the condition of the nerve- 
centres, the effect of any impression . may 
be exalted or diminished, or otherwise per- 
verted. This, it may be reasonably as- 
sumed, is the key to the interpretation of 
the pathology of many affections of the 
nervous system, and amongst them of hys- 
teria. 

The particular form which the morbid 
action will acquire depends, doubtless, upon 
the seat and nature of the change. No 
wonder that this change is generally too 
subtle for our scrutiny, seeing that it may 
be due simply to the quantity or quality of 
the blood in the part or to the rapidity of 
its circulation. 

Nothing is positively known of the exact 
condition of the nerve-centres which pre- 
disposes to the production of hysteria. It 
may be sometimes due to a defect in their 
original construction, but probably they are 
far more frequently enfeebled subsequently. 
It is, almost as a rule, associated with some 
form of debility of the system, or defect in 
the general health ; and this, connected 
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with its variable manifestations ; its sudden 
access and disappearance, often as the re- 
sult of some forcible impression on the 
nervous system ; its cure by means which 
improve the health and strength ; and the 
absence of any discoverable lesion or defect 
after death, dissection affording only nega- 
tive evidence — seem to connect the affection 
with the quantity and quality of the blood 
supplied to the nerve-centres, in a word, 
with their nutrition. That a defective con- 
dition of the blood or its circulation should 
be primarily manifested in these organs, is 
the result of the fact that no other organs 
are so immediately dependent on a healthy 
supply. 

The nerve-centres being thus predisposed, 
a very trivial impression will be sufficient 
to excite the local or general phenomena 
of hysteria. The exciting cause may be 
either some abnormal state of any organ 
producing irritation, or the disease may 
have its origin in a nerve-centre. In this 
way the emotions may be supposed to act. 

Thus the exciting cause of hysteria may 
be either of centric or eccentric origin. In 
the latter case there may be, as in epilepsy, 
an nxtra hysterica. 

Brodie relates the following cases : 

" An unmarried lady, thirty-two years of 
aa - e, consulted me on account of her being 
liable to some very distressing paroxysms, 
in which she experienced a difficulty of 
respiration, attended with a sense of con- 
striction of the chest, and great general 
excitement and agitation. These parox- 
ysms often continued for ten or fifteen min- 
utes, recurring at irregular intervals ; some- 
times without any evident cause ; while at 
other times they might be traced to some 
sudden emotion of the mind. So far the 
case did not differ from many other cases 
of hysteria ; but the peculiarity of it, and 
the circumstances which led to my being 
consulted, was as follows : There was a 
particular spot near the ensiform cartilage, 
which she believed to be in some way or 
another connected with her complaint. 
Nothing could be discovered in this part 
different from what is usual, by the most 
strict examination ; but the pressure of the 
finger on it never failed to induce one of 
the paroxysms which I have just described. 
When these paroxysms were most severe, 
they were always attended with an abun- 
dant flow of limpid urine. These symp- 
toms had existed in a greater or less degree 
for ten or twelve years, and had super- 
vened on a state of exhaustion occasioned 
by an attack of typhus fever. 

"A young married lady, who was liable 
to ordinary attacks of hysteria, complained 
of a tender spot on the anterior part of the 
abdomen, a little below the ensiform carti- 
lage. The slightest pressure of the finger 
on it caused excessive pain, and was Ll- 



I lowed by violent agitation of the whole 
person, bearing a more near resemblance 
to the convulsive motions of chorea than to 
anything else and continuing for several 
minutes." 

Viewing hysteria in this light, it is easy 
to understand its common association with 
disorders of the uterine functions ; an as- 
sociation so frequent, that by many it has 
been, and is still believed to be, constant, 
as the derivation of the word implies. 
That the local irritation should be so fre- 
quently connected with the generative or- 
gans is what would be naturally expected 
from a consideration of the nature of their 
relation to other organs through the 
nervous system — their extensive "sympa- 
thies;" the powerful and active causes of 
excitement, and numerous disturbances to 
which they are subjected. But there is 
ample evidence to show that the exciting 
cause may be elsewhere, as for instance, in 
the intestinal canal, and act quite indepen- 
dently of the generative organs. 

For the same reason it can be under- 
stood why hysteria so commonly occurs in 
women, seeing that the organs of genera- 
tion, from their nature and influence, are 
so liable to prove an exciting cause, and 
that the system generally of women is, as 
a rule, so much more impressible than that 
of men. 

But, as would be expected in this view 
of it, hysteria does sometimes, though 
comparatively seldom, occur in men ; al- 
though in them the general symptoms of 
hysteria rarely become paroxysmal. They 
usually assume the features of hypochon- 
driasis, which, if not identical with hyste- 
ria, is yet so closely allied to it, that the 
one passes by insensible degrees into the 
other. 

Nor is it difficult to understand how 
hysteria may supervene upon some local 
disease which may act as its exciting cause. 
Thus hysteria may be set up by a wound 
or tumor. 1 On the other hand, but more 
rarely and obscurely, a local hysterical af- 
fection may lay the foundation of organic 
disease. 

The influence of the mind upon the body 
is a subject well worthy of the most atten- 
tive consideration. If every one were fa- 
miliar with the striking effects which may 
be produced by a steady and continued con- 
centration of the attention upon a part of 
the body, we should hear less of the frauds 
and follies attributed to "animal magnet- 
ism," and of some other deceptions. Hys- 
teria remarkably illustrates the powerful 
influence of emotions upon both body and 
mind ; and more especially when it occurs, 
as it sometimes does, in imitation as it 

1 On this " Reflex Hysteria," see the essay on 
Diseases of Nebves. 
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were of a paroxysm witnessed in another. 
It has been often remarked that one hys- 
terical patient in a ward will sometimes pro- 
duce many more. 

It is worthy of note, that in hysteria, 
more especially in its local forms, the effect 
produced, leading at length to some change 
or disturbance in the part, may react upon 
the susceptible nerve-centres, and thus ag- 

fravate materially the existing mischief, 
t is said that the liability to the hysteric 
paroxysm bears an exact ratio to its past 
frequency. 

It is sometimes very difficult, if not im- 
possible, to diagnose between hysterical 
and neuralgic affections on the one hand, 
and hysterical and feigned diseases on the 
other. And although in its tyjncal and 
more common forms hysteria is sufficiently 
distinct from either neuralgia or voluntary 
simulation of disease, yet extreme cases 
are met with by which it appears to merge 
into one or the other. As a distinctive 
character between hysteria and neuralgia, 
it may be said that in the latter the cause 
of the mischief is always somewhere in the 
nerve or nerves between the seat of pain 
and the centre inclusive. Although con- 
trary to the opinion of some, I venture to 
think that cases of voluntary deception 
should be separated from hysteria. In 
practice this may not be always possible, 
but pathologically the distinction appears 
to be clear ; and to include them under a 
common term can lead only to confusion. 

Still more difficult is oftentimes the di- 
agnosis between hysterical and what are 
called sympathetic pains ; for in either case 
the cause is perhaps some local irritation 
acting through a nerve-centre. After all, 
the chief means of distinction here must 
lie in the proportion between local cause 
and effect. Can it be assumed that the 
local mischief or disturbance, whatever it 
may be, is in itself adequate to account for 
the result? If not, is there then, so far as 
can be ascertained, any additional evidence 
of undue irritability or increased suscepti- 
bility of the nerve-centres which will ex- 
plain the exaggerated effects? 

The management of a person in a fit of 
hysteria is a very simple matter. Beyond 
placing her out of the way of mischief, on 
a bed or couch, perhaps the less that is 
done the better. Many of the plans of 
treatment which have been recommended 
are certainly injurious. It is doubtful if 
any of them are beneficial. Above all, no 
restraint should be imposed upon the pa- 
tient, excepting such as appears to be ab- 
solutely necessary for her safety. It sel- 
dom happens that she seriously injures 
herself Of this there is much less real 
than apparent danger. The subsequent 
exhaustion is generally very trifling ; there 
is apparently a curious disproportion be- 

vol. I. — 38 



tween this and the violence of the par- 
oxysm. 

In the treatment of hysteria, besides 
those general measures which are calculated 
to correct the morbid disposition of the 
system, special remedies are usually needed 
to remove the exciting cause. This, in a 
cursory inquiry, is very likely to be over- 
looked, as it is often subtle and obscure. 
It is especially liable to escape notice be- 
cause commonly connected with some dis- 
order of those functions which, being in 
more immediate relation with the ganglia 
of the sympathetic system, are frequently 
not revealed by direct and obvious symp- 
toms. Yet it is always very important, 
and often essential, that the exciting cause 
be detected, and this a close and careful 
investigation will usually disclose. Then, 
beyond regarding the condition of the sys- 
tem generally, the state of every function 
should be particularly examined, more es- 
pecially those of the uterus, the disorders 
of which prove to be so frequently the im- 
mediate exciting cause ; and whatever is 
discovered to be wrong, either there or 
elsewhere, must be treated accordingly. 

In investigating the nature of any local 
affection, with the view of determining its 
relation to hysteria, the condition of the 
part affected should be carefully examined 
in the first place — and this, if necessary, 
with the aid of chloroform [or ether] — in 
order to discover if there exist any equiva- 
lent cause for the evil complained of. Fail- 
ing in this, the investigation should be car- 
ried along the course of its nerves to their 
centre ; and no evidence being obtained of 
anything unnatural, the state of all the 
organs should be successively examined. 
Then the condition of the system generally 
in regard to the health and strength, not of 
the body alone, but of the mind also. And 
lastly, the previous history and present 
habits of the patient. 

Certain applications are often beneficial 
in temporarily relieving local pain, such as 
lotions or ointments of aconite, belladonna, 
or opium, or injections of morphia. But 
there is one grand objection to all of them. 
They become the means of continually di- 
recting attention to the part, and of mag- 
nifying the importance of its symptoms. 
The temporary relief of pain frequently 
fails to counterbalance these evil effects. 
This objection, however, does not apply so 
forcibly to the application of plasters ; and 
it is often an excellent plan to cover com- 
pletely the part with some plaster spread 
on leather or moleskin, and not to allow it 
to be exposed or touched so long as the 
plaster will adhere. Thus the great evil 
of repeated examination is prevented. In 
hysterical affections of the breast, for in- 
stance, this kind of local treatment is emi- 
nently serviceable. 



594 



HYSTEEIA. 



In the case of muscular rigidity or con- 
traction — as, for example, when the leg is 
drawn up towards the thigh — when with 
the aid of chloroform [or ether] relaxation 
has been effected, and the part has been 
restored to its usual position, it sometimes 
proves useful to retain it so by means of a 
splint or otherwise, so that when the patient 
recovers we are able to appeal to the fact as 
an unanswerable confirmation of the truth 
of our conviction respecting the nature of 
the case. If this plan be not adopted, it is 
curious to witness the gradual return of the 
part to its previous condition so soon as the 
effects of chloroform begin to subside. And 
even after the artificial restraint has been 
continued for several days, as a rule the same 
relapse immediately follows its removal. 

But these obstinate and enduring local 
affections can be satisfactorily treated only 
by general measures. The difficulty of ef- 
fecting a cure sometimes appears to be al- 
most insuperable ; and this not so much 
from failure of the means employed, as 
from the extreme difficulty in many cases 
of enforcing their application. And this 
difficulty is complicated when the exciting 
cause has its origin in centric disturbances, 
as mental emotions. For in this case it is 
too often placed beyond our control. Nev- 
ertheless, this we must endeavor to reach 
if possible ; but failing, the attempt should 
be made to direct the discharge or expen- 
diture of emotion through another and 
more natural channel ; as, for example, in 
active exercise. This is more practicable 
than attempting in the first instance to 
suppress its effects, for in a mind unaccus- 
tomed to discipline this is not easily accom- 
plished. The worst fits are those which 
supervene upon intense efforts to suppress 
strong emotions. Carter says, " It may be 
taken as an invariable rule, that the parox- 
ysm will be violent in exact proportion to 
the length of time during which the feel- 
ings giving rise to it have been concealed." 
In these cases, certain of the nerve-centres 
may be fairly described as in a state of ex- 
treme tension, and the discharge of nerve 
force through one or other of the various 
channels by which reflex actions are ordi- 
narily manifested, seems in numerous in- 
stances to afford natural and safe relief. 
As previously stated, when the affection is 
voluntary on the part of the patient, when 
it is a case of wilful simulation, then it 
passes beyond hysteria. But there are 
some cases — and these are the most per- 
plexing — in which, from long-continued 
disuse and want of effort, the will has lost 
its due control over the emotional influ- 
ences. The most common eases are "those 
in which the occurrence of the fit, although 
not volitional, is yet a matter of surrender, 
and might be prevented under the pressure 
of an adequate motive." 



Beside the adoption of all those hygienic 
measures which are adapted to improve 
health and increase strength — and it must 
not be forgotten that debility diminishes 
resistance to emotional as well as to other 
influences — 'a vigorous and persevering at- 
tempt must be made to erase all vicious 
habits and to remove all baneful influences. 
In order to succeed, the surgeon will need 
the aid of those whose consistent co-opera- 
tion it is often most difficult to secure. 
Friends frequently fail to perceive the ne- 
cessity of a plan of treatment which other- 
wise appears to be harsh and cruel. Mat- 
ters are very often made worse by yielding 
to that desire for sympathy which is so 
urgent and universal. 

As the rule, hysteria will be found to be 
engrafted upon some form of debility, and 
this, in many cases, is the result of the 
kind of life these patients have led. Hys- 
teria is one of the many penalties imposed 
upon idleness. It will be too often found 
upon inquiry, that while the functions of 
neither the mind nor the body are ever ex- 
erted or even fairly exercised, the emotions 
uncontrolled are continually subjected to 
unwholesome excitement. 

[In the following note it is the purpose of 
the writer briefly to consider the pathology, 
diagnosis, and treatment of hysteria more 
especially in reference to the requirements 
of the surgeon. 

It is highly important to study the 
pathology of hysteria to such extent as to 
learn the nature of the disorder, rather than 
to enter upon any elaborate account of its 
symptoms. 

These latter may appear in almost any 
modification of the action of the sense- 
organs, whether of the skin or of the organs 
of special sense, whether sensibility is ab- 
normally augmented or is abnormally 
blunted, or is simply changed in quality. 
It may appear in almost any possible modi- 
fication of function of the muscles, or in 
modifications of the action of most, if not 
all, of the secretory organs of the genito- 
urinary apparatus ; in the spheres of the 
appetites, propensities, emotions, or in any 
part of the entire field of mental opera- 
tions. The particular symptoms, therefore, 
or groups of symptoms, that have been or 
may be observed in cases of hj T steria, it 
would be practically alike impossible and 
useless to enumerate. 

After study of the whole subject, the 
following views in regard to the nature of 
lrysteria appear to be clearly justified. 

1. Hysteria does not include necessarily 
local disease, though frequently in com- 
plicated cases such disease is present. 

2. It always includes, in general terms, 
a degree of nervous excitability above the 
average of health. The nervous system is 
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more easily impressed, either in part or as 
a whole, than it should be when healthy. 

3. The hysterical individual has an un- 
healthy degree of emotional excitability. 

4. Reflex excitability of the nervous 
system is, as a rule, exalted above a normal 
degree. This extends into the spheres of 
the musculo-motor, the vaso-motor, the 
secreto-motor and other divisions of the 
nervous system. 

5. Finally, there is a lack of power in, or 
an exhaustion of, control centres, in the 
brain. Inhibitory and co-ordinating power 
in the brain is weakened or practically lost. 

6. Certain of these conditions may be 
congenital or acquired. 

In short, the principal and essential fac- 
tors of hysteria are a morbidly sensitive 
condition of the nervous system, both sen- 
sorial and emotional, exalted reflex excita- 
bility, especially as regards the vaso-motor 
nervous system, so as to provide in this 
way for a tricky or explosive blood circula- 
tion in the brain and cord, and other parts, 
and finally a loss of inhibitory power by 
certain parts of the brain over spinal and, 
most marked of all, certain cerebral reflexes, 
as they are stimulated either by way of 
the peripheral nerves, or from the sensitive 
or exciting or excitable zones of the brain 
above. 

There are no phenomena of hysteria pure 
and simple, which may not be subordinated 
to one or more of these categories or con- 
ditions. There are complicated cases, of 
course, in which a careful analysis would 
bring out other morbid conditions, not 
characteristic of or belonging to hysteria, 
that could not be subordinated to the com- 
prehensive heads laid down in the above 
scheme. The disorders with which the 
surgeon meets, in which hysteria plays a 

Erominent part, are hysterical paralysis, 
ysterical contractures, hysterical affections 
of the joints, and a variety of other less 
common disorders, such as simulated affec- 
tions of the genito-urinary apparatus, etc. 

It may be truly said, however, that hys- 
terical affections of the muscular system 
and the articulations comprise nearly all 
the cases of especial interest to the surgeon. 

In hysterical paralysis there are certain 
points, which, if remembered, will enable 
the surgeon as a rule to make a practically 
accurate diagnosis. 

In the first place, this form of paralysis 
occurs in the female subject, as a rule, or 
in persons having a highly neurotic tem- 
perament. In every instance a careful 
inquiry into the history of the case will re- 
veal an undoubted hysterical element, as 
evidenced by other symptoms than those 
involved in the paralysis. A close exam- 
ination will show usually that the paralysis 
is variable, sometimes apparently complete, 
at other times manifestly not so. 



Electro-muscular excitability, whether 
to the galvanic or the induced currents, is 
not diminished, but on the contrary, may 
appear to be increased ; but it never 
rises to the height or presents the peculi- 
arities exhibited at some stage in their 
course in paralyses dependent upon disease 
of the nerve-trunks, or of the anterior horns 
of gray matter in the spinal cord, as hap- 
pens in the "degeneration reaction" of 
Erb. 

Then, again, hysterical paralyses are 
almost invariably accompanied from the 
first by muscular contraction, or, at least, 
by more or less rigidity, especially of the 
flexors. This may be said never to make 
its appearance early in paralyses which de- 
pend upon disease of the nerve-trunks or 
of the anterior horns of gray matter in the 
spinal cord. Contractures do appear, how- 
ever, in the later histories of paralyses of 
cerebral origin, or even in those depending 
on lesions of the motor nerves, or in cases 
of disease of the lateral columns of the 
spinal cord, but usually not until after a 
variable period of time has passed, that is, 
some weeks or months from the beginning 
of the paralysis. 

In paralysis depending upon haemorrhage 
into or lesion of certain parts of the brain, 
there are frequently associate movements, 
as in sneezing or yawning, or in vigorous 
use of the corresponding, non-paralyzed 
member. These do not occur, or if at all, 
rarely, in hysterical paralysis. 

Again, it is exceedingly rare for notable 
changes to occur in the sensibility, as, for 
example, for anesthesia to appear in the 
skin of the paralyzed member, depending 
upon serious organic affection of the nerves 
and central nervous system. It is the rule, 
however, for disorders of sensibility to ap- 
pear in hysterical paralysis. 

Furthermore, there is, for instance, in 
hysterical hemiplegias, an apparent dimi- 
nution in reflex excitability of the par- 
alyzed leg or arm, that may be said never 
to exist in paralysis depending upon active 
organic disease of the brain. 

In connection with such points of dis- 
tinction between hysterical and other pa- 
ralyses, the whole history of the case must 
be taken into account. Under such cir- 
cumstances, it is hardly possible for a wary 
surgeon to be finally in doubt. 

Next, as regards hysterical contractures. 
These disorders, perhaps, are _ more fre- 
quently brought to the attention of the 
surgeon than any others. He is consulted 
with the view of restoring to use a con- 
tracted member by dividing the tendons of 
its contracted muscles. 

The means for making a diagnosis are, 
in part, the same as those already referred 
to in the discussion in connection with hys- 
terical paralysis. 
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There are three forms of disorder with 
which it is possible to confound that now 
under discussion : 

In the first place, it may be confounded 
with the contractures that arise in the 
course of amyotrophic, lateral sclerosis 
(Charcot, Spastic parah/sis of Erb) ; or it 
may be confounded with the apparent but 
not real contractures, met with when the 
extensors are paralyzed, and when, in con- 
sequence, a limb is given up to the unre- 
strained action of its flexors ; and, in the 
third place, it may be confounded with 
what may be called essential contractures 
(Straus), which result from acute myositis, 
and in which the muscles undergo ex- 
tensive changes, and finally recover with 
more or less destruction of true muscular 
tissue, interpenetrated throughout by con- 
nective or cicatricial tissue. 

The means for distinguishing hysterical 
contractures from other forms just alluded 
to, are happily clear. In the first place, 
the history of spastic paralysis or amyo- 
trophic lateral sclerosis, followed by con- 
tracture, seldom occurs in the hysterical 
person. In the second place, there is 
almost never an involvement of the sensi- 
bility of the contracted member, in spastic 
paralysis. There almost alwa.ys is, on the 
contrary, in hysterical contracture. Reflex 
excitability of the contracted member as a 
rule is greatly augmented in spastic pa- 
ralysis. In hysterical contracture, such is 
not the case, but rather the opposite, and 
finally, under the influence of anaesthetics, 
hysterical contractures usually give way 
entirely; not to the same extent those 
which belong to spastic paralysis. 

As regards the contractures which de- 
pend upon paralysis of the extensors, there 
is, as a rule, no involvment of sensibility. 
There is diminished electro-muscular ex- 
citability in this class of contractures in the 
extensor muscles. Not so in hysterical 
paralysis. 

As regards essential contractures, it is to 
be said that the histories of the cases are 
found usually to be clearly different, espe- 
cially in the following particulars, that is, 
essential contractures occur usually in the 
male sex, hysterical contractures generally 
in the female. Essential contracture usu- 
ally arises in the course of serious local in- 
juries or local disease, as in the wake of bur- 
rowing abscesses, or extended local inflam- 
mations of various kinds involving a mus- 
cle or group of muscles, and these become 
the seat of acute disease, and, as a sequel, 
the structure of the muscles is spoiled or 
destroyed, and a cicatricial shortening is 
one of the results. Such, it is needless to 
say, is not the course of hysterical con- 
tracture. In essential contractures the 
muscles often \itterly lose their susceptibil- 
ity to both the galvanic and induced cur- 



rents, and essential contractures are not 
relaxed, for manifest reasons, under the 
influence of an anaesthetic ' or during 
sleep. 

It is hence possible to distinguish hys- 
terical contractures from those arising from, 
other causes, by well-defined diagnostic 
symptoms. 

As regards hysterical joint affections, the 
cases are frequently not so easy to classify. 
There are at least two classes of joint affec- 
tions, clinically speaking, in which the hys- 
terical element plays a conspicuous part. 

In the first place there is the pure hys- 
terical joint affection, in which there is 
found no swelling, no abnormal heat, no 
discoloration, no change in the sweating 
or other conditions of the affected part. 
There is, however, excessive complaint on 
the part of the patient of pain, of inability 
to permit the tender joint to be handled or 
used. 

There is, next in order, the mixed case, 
in which the hysterical element, as in the 
first-mentioned case, is present, but in 
which, at the same time, there is actual 
disease of the joint, rheumatic, gouty, a 
spinal arthropathy, etc. The joint is 
swollen, its temperature" i- s raised beyond 
the normal. But the hysterical element is 
present, simultaneously with the actual 
local disease, to exaggerate and apparently 
to_prolong it. Long after the real local 
disease has subsided, the individual has 
pain upon the slightest movement, is 
unable to permit the member to be used 
or handled, and thus becomes a distressing 
invalid. 

If a case of alleged joint disease should 
appear in a nervous female with decided 
hysterical tendency ; if the joint complained 
of should be either not swollen, or if so, 
the complaint should be entirely dispropor- 
tioned to the character of the disease, there 
would be reason to suspect at least a hys- 
terical complication, and plain warrant for 
taking somewhat summary measures for 
its relief. 

Such are the principal affections, partly 
or completely hysterical, with which the 
surgeon is likely to meet. 

There are other affections which the sur- 
geon is called upon to treat in which hys- 
teria plays an important part, but these 
have been considered perhaps with suffi- 
cient fulness in the article to which this 
note is appended. 

As regards the treatment of hysteria it 
is difficult to speak in a definite manner, 
except in so far as curative means are dic- 
tated a priori by its true pathological con- 
ditions. As already said, hysteria pure and 
simple does not depend necessarily upon 
any serious local disease of the nervous 
system. It refers rather to an improperly 
developed nervous system in which its 
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higher parts or those for domination or 
control are relatively weak, especially when 
the nervous system is exhausted. It im- 
plies side by side with these first conditions 
exalted reflex excitability. There is there- 
fore a loss of equilibrium between the ten- 
dency or capacity toward reflex action and 
the power of inhibition, or of control, and 
with this a highly fluctuating blood cir- 
culation. The nervous system is to a 
morbid degree given over to reflex activi- 
ties. In spite of a disposition to the con- 
trary, acts are performed, and mental states 
arise, which the will of the individual is 
powerless to control, except under the 
stimulus of unusually powerful motives. 
Under these circumstances it is necessary 
for the wary and careful surgeon to deter- 
mine as nearly as possible what under the 
circumstances he ought to do, and to see 
that it is done. The whims, or even the 
solemn convictions of the patient as to 
what can be done or endured should be ig- 
nored in the presence of conclusions reached 
as the results of conscientious study of the 
conditions and needs of the patient. It is 
generally necessary to remove such patients 
first of all from the influence of relatives 
and personal acquaintances. They should 
be placed rather under the skilled manage- 
ment of those whose actions can be guided 
by the decisions of the surgeon, and not at 
all by the complaints or requests of the pa- 
tient, unless these happen to be in a mani- 
festly proper direction. Such patients must 
be taught, if need be by an outwardly rough 
and relentless discipline, that they can do 
or they can endure what they firmly be- 
lieve cannot be done or endured. Unfortu- 
nate habits and mistaken notions must be 
broken up, or dissipated, if need be, with- 
out hesitation. 

Such cases, it is well known, do not really 
require surgical treatment. As soon as 
their true nature is made known they cease 
to be, in appearance as well as in fact, sur- 
gical patients. 

As regards the medical as well as ' the 
moral treatment necessary in such cases no 
fixed rules can be given. The course to 
be taken must depend entirely upon the 
good sense of the surgeon himself, because 
the morbid conditions which accompany 
hysteria differ almost as widely as possi- 
ble. 

In all cases, to some extent and at some 
period in their progress, tonics are required, 
especially those calculated to give a vigor- 
ous impulse to nerve-nutrition. Means to 
diminish reflex excitability of the nervous 
system in general are usually required. 
One of the most important general means 
for the improvement of such cases is that 
of massage practised in a thorough man- 
ner. In this article it is alike impossible 
and unnecessary to enter into this import- 



ant phase of the treatment of surgical af- 
fections simulated in hysteria. 

But by removal from the influence of 
friends sympathizing too deeply ; by provid- 
ing a skilled nurse ; by firmly, yet kindly 
teachingthe patient lessons of endurance ; 
by breaking up settled habits of invalidism ; 
by improving nutrition by due attention to 
the condition of the alimentary canal ; by 
simple, though good feeding ; by careful 
massage ; by securing an abundance of 
sleep ; by the use of light sedatives, and if 
needed, of anodynes and the cautious use 
of tonics ; by daily exposure to fresh air 
and sunlight ; by keeping the patient from 
exciting company ; by due attention to 
local disorders that may happen to compli- 
cate cases ; by such means are cases of the 
kind now under consideration to be slowly, 
but, as a rule, certainly benefited. 

The principal recent works which may 
be consulted in the study of hysteria are : 

Briquet, Traite clinique et therapeutique 
de l'hysterie, Paris, 1859. Axenfeld, Des 
Nevroses, Paris, 1863. Brachet, Traite de 
l'hysterie, Paris, 1847. Landouzy, Traite 
complet de l'hysterie, Paris, 1848. Besan- 
con, Considerations sur l'hysterie et en par- 
ticulier sur son^diagnostic, These de Paris, 
1849. Mesuet, Etudes des paralysies hys- 
t4riques. These de Paris, 1852. Valen- 
tiner, Die Hysterie und ihre Heilung, Er- 
langen, 1852. Carter, On the Pathology 
and Treatment of Hysteria, London, 1853. 
Dunant, Becherches et observations sur 
l'hysterie, These de Paris, 1863. Charcot, 
Lecons sur la paralysie et la contracture 
hysterique, 1872 ; Lecons sur les maladies 
du systemenerveux: hvsterie, hystero-epi- 
lepsie, t. 1", p. 243, Paris, 1873. # G-utt- 
man, Ein seltener Fall von Hysterie, Ber- 
liner Klin. Wochens., 1866. Althaus, 
"Lecture on Pathology and Treatment of 
Hysteria," Brit. Med. Jour., 1866. Des- 
veaux, Siege et nature de l'hysterie, These 
de Paris, 1867. Amann, Uber den Ein- 
fluss der weiblichen Geschlechts4irank- 
heiten auf . das N erven-systems mit beson- 
derer Beriicksichtigung des Wesens und 
den Erscheinungen der Hysterie, Erlangen, 
1868. Boddaert, Observation d'une forme 
de contract, hysterique, Ann. Soc. Med. de 
Grand, 1869. Skey, On Hysteria, Lon- 
don, 1870. De Berdt Hovell, An Inquiry 
into the Real Nature of Hysteria, Brit, and 
For. Med.-Chir. Review, 1870. Bourneville 
et Voulet, De la contract, hyster. perma- 
nente, Paris, 1872. Duchenne (de Bou- 
logne), Electrisation localisee. Affections 
musculaires hysteriques, p. Ill, etsuiv.,3 e 
edition, Paris, 1872. Hammond, Traite" 
des maladies nerveuses, trad, par Labadie- 
Lagrave, Paris, 1874. Nouveau Diction- 
naire de Medecine et de Chirurgie Pra- 
tiques (tome dix-huitieme, Hyd — Infl), 
Paris, 1874. Heurot,Del'anesthesieetde 
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l'hyperesthesiehj'st., These de Paris, 1847. 
Macario, De la paralysie hyster., Annal. 
nied. psych., 1844. Szokalsky, Von der 
Anasthesie u. hyper'asthesie u. s. w. , Prag. 
Vierteljahrschr., 1851, 4 Bd. Lebreton, 
Des differentes varietes de la paralysie hys- 
terique, These de Paris, 1868. Brodie, 
Lectures Illustrative of Certain Local Nerv- 
ous Affections, London, 1837. Stromeyer, 
Erfahr. uber Localneurosen, Hanover, 



1873. Berger, ZurLehre von. d. Gel- 
enk-neuralgien, Berliner Klin. Wochens., 
1873. Hirscb, Beitrage z. Erkenntniss 
u. Heilung der Spinalneurosen, Konigs- 
berg, 1843. Tiirck, Abbancll. lib. Spinal- 
irritation, Wien, 1843. Eulenberg, Lehr- 
bucb der Nervenkrankheiten, p. 697, Ber- 
lin, 1878. The reader may also consult 
the various monographs on nervous dis- 
eases. 
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PART V. 
INJURIES OF THE HEAD. 



By Peescott Hewett, Esq., 
Revised by John A. Lidell, A.M., M.D. 



It has been thought advisable, for prac- 
tical purposes, to treat of these injuries to- 
gether, as they are often combined in civil 
life; and what appeared a simple wound 
of the scalp is ultimately not unfrequently 
found to have been complicated by much 
more serious mischief, — contusion of the 
bone. 

[Contusions of the scalp present some 
peculiarities which require notice. (1 ) How- 
ever severe the bruise may be it seldom 
sloughs. This circumstance is obviously 
due to the wonderful vascularity and con- 
sequent vitality of the cranial integuments. 
(2) Bruises of the scalp, owing to nearness 
of the underlying bone, are specially liable 
to be attended with rupture of bloodvessels, 
having considerable size and with corre- 
spondingly copious snbtegumentary extrav- 
asation of blood. A slight blow suffices 
to produce an ecchymosis — a strong one a 
large swelling. (3) When the extrava- 
sation is very copious and rapid it some- 
times becomes widely diffused. For exam- 
ple, in a case reported by the Writer (Am. 
Jour. Med. Sciences, April, 1879, .pp. 
308-310), where, from a violent blow on 
the left temple, some large branch of the 
temporal artery was ruptured, the san- 
guineous effusion was not limited to the 
temporal fossa, but it burrowed behind the 
zygoma down to the insertion of the tem- 
poral muscle, thence followed the ramus of 
the lower jaw down to its base, and accumu- 
lating in the connective tissue beneath the 
angle and base, caused a great swelling to 
form in the left side of the throat, which 
interfered much with the act of swallowing 
for several days. This extravasated blood, 
however, was readily removed by absorp- 
tion. (4) Scalp bruises involving the tem- 
poral muscle may be followed by atrophy 
of the bruised part of the muscle, as hap- 
pened in the case just mentioned, whereby 



a cavity in the muscle itself was formed, 
which long after the accident might readily 
be mistaken for depressed fracture of the 
bone [ibid., p. 312). (5) Scalp bruises in 
girls and young women have been known 
to be followed by severe neuralgia. In the 
case just mentioned, the patient, a robust 
man, aged 43, became the victim of such 
neuralgia as the bruised parts regained their 
normal condition. Treatment afforded but 
little relief. The pains, however, after 
continuing three months in full blast, 
gradually wore away and ultimately disap- 
peared. Generally this form of traumatic 
neuralgia proves extremely rebellious to 
treatment ; but incisions down to the bone 
are said to have sometimes proved benefi- 
cial. 

(6) Scalp-bruises when produced by gun- 
shot projectiles, and especially when pro- 
duced by cylindro-conoidal bullets, . are 
usually injuries of xery serious import. 
Dr. Otis thus sums up the experience on 
this point of our army surgeons during the 
late war: "Gunshot contusions of the 
head without breach of surface, of suffi- 
cient severity to cause ecchymosis, were 
invariably attended by commotion, con- 
cussion, or intracranial extravasation" 
(Med. and Surg. Hist, of the War of the 
Kebellion, Pt. I., vol. ii., p. 93), and this 
statement fully accords with my own ob- 
servations. 

There is a deceptive condition of the 
scalp, the result of fresh contusion, which 
requires mention. It is not accompanied 
by much swelling, nor by the extravasa- 
tion of much blood. In it the deep 1am- 
ince of the scalp are disintegrated and cut 
through, as it were, by the violence of the 
contusing force, while the external laminae 
remain entire. The place of injury is soft 
in the middle, but its edges are hard and 
sharply defined, and a superficial exaniina- 
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tion is liable to impart to the sense of 
touch, the impression that the skull is frac- 
tured, and that a portion of it is depressed. 
Ou thorough examination, however, the 
surgeon can generally satisfy himself that 
the bone is not broken, and that it occupies 
a normal position. Mr. Erichsen states 
that he has occasionally seen this condition 
of bruised scalp in children whose cranial 
integuments are naturally soft and spongy ; 
but the writer has met with it in adults, as 
well as in children. 

When the sanguinolent swellings of the 
scalp, which are produced by contusion, 
suppurate, or their contents putrefy, they 
should be opened by the surgeon, and treat- 
ed with antiseptic poultices, such as char- 
coal, etc. ; but under no other circumstances 
as a rule should these bloody tumors be 
incised, since unhealthy, tedious, and trou- 
blesome suppuration is almost sure to fol- 
low. In exceptional instances, however, 
when these swellings have become very 
chronic and ceased to subside, they may be 
treated by puncturing under conditions 
which will be presented farther on. 

Of the various forms of scalp wounds oc- 
curring in daily life, wounds produced by 
heavy Moavs, or those in which flaps have 
been more or less extensively detached, are 
the most common. Such wounds are, for 
most part, accompanied by bruising of the 
soft parts ; but it not unfrequently happens 
that these bruised wounds of the scalp 

{)resent the appearance of a clean cut, and 
ook exactly as if they had been produced 
by some sharp instrument. These flap 
wounds are more common about the scalp 
than in any other part of the body, and it 
is in this region, too, that the most exten- 
sive wounds of this kind are generally met 
with, the greater part of the skull being at 
times uncovered, and even the ears torn 
away. 

Bruised wounds of the scalp are to be 
treated like common incised wounds, and 
in many instances they heal just as readily. 
Neither is there, in the present day, any 
question as to what is to be done with flap 
wounds of the scalp. After careful cleans- 
ing of both surfaces of the wound, the flap, 
however extensive, is to be replaced, and 
maintained in position by strips of plaster, 
compresses, and a bandage. Sometimes a 
suture, here and there, may be necessary ; 
but sutures must be sparingly used about 
the scalp, and great care must be taken not 
to include any part of the occipito-frontalis. 
[Neudorfer, the celebrated Austrian sur- 
geon, remarks, that when wounds of the 
scalp are approximated by adhesive strips, 
the lips are inverted, and the healing of 
the wound is long delayed by the ingrowing 
of the hair. On this account he greatly 
prefers to unite such wounds by points 
of suture. Hennen, Guthrie, and Liston 



sanction the employment of sutures in 
scalp wounds where there is much retrac- 
tion of the edges. _ S. W. Gross, in a case 
where a large semilunar flap raised from 
the vertex and side of head presented a 
wound thirteen inches in length, approx- 
imated the edges by nine points of silver 
suture ; on the fourth day union was per- 
fect. "There can be no doubt that exag- 
gerated apprehensions have been enter- 
tained with respect to the employment of 
sutures in wounds of this class." (Med. 
and Surg. Hist, of the War of the Kebel- 
lion, Pt. I., vol. ii., p. 15.) I am satisfied 
from much experience that sutures in scalp 
wounds are harmless, provided they are 
not left in long. When, then, a large flap 
of integument is detached from the head, 
it should be replaced and retained as nearly 
as possible in its natural situation by su- 
tures, by strips of adhesive plaster, and by 
a supporting bandage. In many cases the 
interrupted suture can be employed with 
striking benefit ; in some cases it is indis- 
pensable. Whenever the hair-clad edges 
of the wound incurve a good deal, which 
not unfrequently happens, much better re- 
sults are obtained by holding the lips of 
the wound together with sutures put in at 
a sufficient number of points. When there 
is a long, flap-shaped cut, sutures are also 
very advantageous. Incised wounds of the 
scalp, especially when they are long and 
penetrate through it to the skull, are apt 
to gape widely on some parts of the head, 
from the elasticity of the injured structures 
and the looseness of the underlying con- 
nective tissue. In some cases of this sort 
the employment of interrupted sutures is 
indispensable. I have seen more than one 
example. At an early period in the after- 
treatment, i. e. , on the third or fourth day, 
or as soon as the lips of the wound are se- 
curely glued together, the sutures and liga- 
tures should all be taken out, because their 
presence tends to prevent the occurrence 
of union by the first intention. The best 
materials for scalp-sutures are carbolized 
silk and silver wire; antiseptic dressings 
should be applied.] 

Flap wounds of the scalp, of the largest 
size, are not unfrequently healed within a 
few days. Occurring, as most of these 
flap wounds do, by the rending of the 
loose cellular tissue under the occipito-fron- 
talis, they carry with them a rich supply of 
bloodvessels; and hence the reason why 
these flaps so seldom slough, and why they 
so readily heal. 

The bone of the skull being exposed 
makes no difference as to the plan of treat- 
ment ; for flap wounds, with extensive ex- 
posure of the bone, often heal without a 
single drawback, and that in cases where 
such a result appeared almost hopeless. 

The wound may, however, not heal by 
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first intention ; and, under such circum- 
stances, either granulations spring up from 
the surface of the exposed bone, or thin, 
almost imperceptible, scales of bone are 
thrown oif, and union by second intention 
follows. 

Haemorrhage in scalp wounds is seldom 
very troublesome. Both ends of the divid- 
ed vessel can, for the most part, be readily 
secured, or pressure may be established on 
the main trunk, at some distance from the 
wound. In a wound of the lower part of 
the temporal fossa, haemorrhage from the 
deeper vessels may, however, be very diffi- 
cult to deal with ; and in such a case, should 
the bleeding recur and become dangerous, 
notwithstanding all our local means, the 
question of applying a ligature to the ex- 
ternal or to the common carotid artery may 
arise. 

[Among 331 cases of miscellaneous inju- 
ries of the scalp (not gunshot), that oc- 
curred during our civil war, "several in- 
stances of troublesome bleeding from the 
posterior auricular, occipital or temporal 
arteries, or their branches, are reported ; 
but in every case the haemorrhage was 
controlled by compression, either by the 
clamp tourniquet, or the common tourni- 
quet, or by a circular bandage and compress, 
or a compress consisting of a metallic disk. 
In one case, a profuse secondary bleeding 
from the temporal was arrested by dividing 
the vessel transversely, and allowing it to 
retract. Persulphate of iron, iu powder or 
solution, was employed as a styptic in 
several cases ; but not with advantage. In 
a case in which it appeared that ligation 
must be resorted to, acupressure was sug- 
gested as peculiarly appropriate ; and prep- 
arations to use this resource were made, 
when, the bleeding being controlled by 
pressure, ceased, and did not recur. ' ' (Op. 
cit., p. 64.)] 

Wounds of the scalp, even of the most 
trifling nature, are not unfrequeutly fol- 
lowed oy inflammation of an erysipelatous 
character, affecting sometimes the skin 
only, but much more commonly the loose 
cellular tissue under the occipito-frontalis 
muscle. 

If erysipelas alone exist, the local treat- 
ment is to De of the simplest kind. The fre- 
quent lancet-puncturings, so strongly advo- 
cated some few years back, are not neces- 
sary; they are exceedingly painful, and 
they certainly do not lessen the duration 
of the disease. 

Diffuse cellular inflammation of the scalp 
first shows itself by slight puffiness, without 
any redness of the skin, in the neighbor- 
hood of the wound ; and this local indica- 
tion, if not ushered in, is soon followed by 
general symptoms — feverishness and rigors. 
An outpouring of lymph subsequently 



takes place into the meshes of the loose cel- 
lular tissue, and then more or less indura- 
tion and great thickening of the scalp, 
which, when cut into, presents a brawnlike 
appearance. Unchecked, this form of in- 
flammation soon leads to extensive slough- 
ing, and large portions of the cellular tissue 
are rapidly destroyed. 

On the first appearance of puffiness 
around a scalp wound, a free exit should 
be given to the effused fluid, and for this 
purpose the adherent lips of the wound 
ought at once to be separated. In large 
flap wounds, however, it is seldom neces- 
sary to destroy all the adhesions ; a free 
separation of the lips of the wound at dif- 
ferent points is, in most cases, all that is 
necessary, and then a wami poultice or 
fomentations should be applied. Should 
the effusion spread notwithstanding, the 
system of free puncturing may be adopted 
with great advantage, and in the more 
threatening cases incisions will be absolute- 
ly necessary. In such cases, the essential 
point is that the knife should be carried 
freely clown to the bone ; and as to the 
length of the incision, it is better that it 
should not be extensive. Limited incis- 
ions answer every purpose ; and they lessen 
the danger of haemorrhage, which, in per- 
sons of broken-down constitution, may be- 
come a matter of vital importance. 

Such incisions, provided the general 
condition of the patient be good, will, in 
the great majority of cases, prevent any 
very extensive sloughing of the cellular 
tissue of the scalp. In some cases, how- 
ever, extensive sloughing of the cellular tis- 
sue does take place, and the tendon of the 
occipito-frontalis muscle and the pericra- 
nium may become involved ; but the scalp 
itself very rarely perishes. This is easily 
accounted for by the peculiar distribution 
of the arteries in this region, the trunks 
and main branches of which here all lie 
immediately under the skin. And occa- 
sionally, to add to the difficulties, a large 
arterial trunk is laid open by ulceration, 
and haemorrhage ensues", the source of 
which, owing to the blood accumulating 
under the detached scalp, it may at first 
be difficult to make out. 

With proper management, it is surpris- 
ing, notwithstanding all this, to see how 
well a case of this kind may do. The 
sloughs separate, but the extensively de- 
tached scalp, loose and bag-like, being kept 
alive by its vessels, soon re-adapts itself to 
whatever structures may be left, and ulti- 
mately becomes firmly adherent to them. 

[Among the miscellaneous injuries of the 
scalp (not gunshot), that occurred during 
the war of the Kebellion,_ "Erysipelas 
was not a very frequent complication, being 
reported in but thirteen of the four hun- 
dred and three cases unattended by frac- 
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ture. Nearly all of the cases in which it 
supervened were attended by symptoms of 
affection of the membranes of the brain, or 
of the brain itself; yet, with one exception, 
they terminated favorably, under the sup- 
porting and stimulating treatment uni- 
formly adopted. There were numerous 
instances of abscesses under the scalp, clue 
apparently, in most cases, to negligence in 
keeping the detached scalp in apposition 
with tlie subjacent parts by gentle ban- 
daging, or to the retention of clots of 
blood under the flaps. Incisions, followed 
by fomentations and poultices, and the 
washing out of the cavity of the abscess 
by warm detergent solutions, appears to 
have been the ordinary treatment. In 
many of the contused and lacerated 
wounds, there was slight loss of tissue 
from gangrene, and in two cases, very 
large portions of the scalp sloughed away, 
yet the exposed surface was soon covered 
with florid granulations, and rapidly cica- 
trized. Detergent or stimulating lotions 
were employed in these cases, and solutions 
of the salts of zinc or permanganate of po- 
tassa were the applications commonly se- 
lected." (Op. cit., pp. 64-657.)] 

The general treatment, both in erysipe- 
las and in diffuse cellular inflammation of 
the scalp, must be of the most generous 
kind. Tonics and diffusible stimulants 
must be resorted to at a very early period ; 
and it will be advisable also freely to ad- 
minister such stimulants — brandy, wine, 
etc. — as the patient may have been accus- 
tomed to. 

Contusions of the Cranial Bones. 

A simple blow on the head, with or with- 
out a scalp wound, may sooner or later 
lead to mischief about the bones of the 
calvaria. Sometimes the diseased action 
thus set up ends in hypertrophy of the 
bones ; this may go on for years, and the 
calvaria thus become enormously thick- 
ened. Of this there is a well-marked ex- 
ample in the Museum of the Royal College 
of Surgeons. In the vault of this skull 
the bones are, in some parts, no less than 
eleven lines in thickness. 

Again, the diseased action thus set up 
may lead to caries or necrosis of the calva- 
ria. And here the disease may be limited 
to the original seat of the injury, or it may 
spread far and wide, affecting either one 
or both tables of the bones. In some cases 
even the mischief has spread over the 
whole vault of the skull. Specimens of 
extensive disease, limited to the outer parts 
of the calvaria, and caused by a simple 
blow, exist in the Museums of the Royal 
College of Surgeons and of St. George's 
Hospital. Dr. Abercrombie 1 mentions a 

1 Diseases of the Brain, 2d edit., p. 189. 



case in which the inner table alone of the 
calvaria was thus extensively destroyed. 
In N orris's 1 , case the disease attacked both 
tables of the whole of the calvaria, and ex- 
tended even as far as the foramen magnum. 
The skull is now in the Museum of the 
Royal College of Surgeons. 2 Mr. Drum- 
mond's case 3 affords another example of 
extensive destruction of the vault of the 
skull, originating in a blow on the head. 
But of cases of this kind, SaviardV is the 
most extraordinary. In this case, two 
years after a blow on the head, the whole 
skull-cap came bodily away. 

[Contusions of the cranial hones present 
some important phenomena which require 
additional notice. 1. Not unfrequentlythe 
bruised portion of bone is suddenly de- 
prived of vitality at the moment of injury, 
i. e., it is killed outright by the blow, and 
then circumscribed necrosis of a primary 
character is produced. Quesnay (Mem. 
de l'Acad. Royale de Chir., T. I., pp. 209, 
220, Paris, 1761) relates two such cases. 
In the American Journal of the Medical 
Sciences, Oct., 1879 (pp. 402-408), the 
writer published twelve analogous cases. 
Moreover, the Medical and Surgical His- 
toiy of the War of the Rebellion, contains 
brief accounts of many cases belonging to 
the same category (Part I., vol. ii., pp. 
95-128). 

In cases of osteal contusion it is probable 
that interstitial extravasation of blood al- 
ways occurs, but ecchymosis is not discern- 
ible by the unaided eye unless the structure 
is such that the medullary spaces possess 
some considerable size, as for example, in 
the diploe of the skull, in the spongy tissue 
of the short bones, and in the epiphyses 
of the long bones. The compact osseous 
structures may be severely bruised without 
presenting an ecchymosed appearance. In 
the cancellous structure of bone, however, 
the writer has several times seen well- 
marked ecchymoses the result of contusion ; 
and he published two examples thereof in 
the July number of the American Journal 
of the Medical Sciences, for 1865 (pp. 20- 
23). 

Contusions sometimes kill the external 
table only and generally the external table is 
much more extensively destroyed than the 
internal. 

Examples of primary necrosis, represented 
in the accompanying woodcut (Fig. 100), 
are taken, together with the history of the 
case, from the Med. and Surg. Hist, of the 
War of the Rebellion, Part X, vol. ii., p. 

1 Trans, of the Med. Soc. of London, vol. i., 
p. 168. 

2 Pathol. Cat., 1847, vol. ii., p. 115. It is 
entered as a specimen of tuberculated syphil- 
itic disease ; but this is an error. 

3 Med. -Chir. Trans., vol. xxxiv., p. 103. 

4 Eec. d'Obs. Chir., 1762, p. 386. 
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123. The necrosed fragments do not ex- 
hibit any inflammatory change. 




Fig. 100. Fragments froin the left parietal thathad 
been necrosed by the stroke of a bullet. Spec. 4178, 
Sect. I., A. M. M. 

The natural size of the specimens is 
shown in the woodcuts (Figs. 101, 102), 

Fig. 101. 




Fig. 101. Exfoliations resulting from gunshot con- 
tusion of the cranium. Spec. 4943, Sect. I., A. M. M. 
They do not exhibit any evidence of having under- 
gone inflammatory changes in structure. They 
consist of two distinct fragments. 

which were also taken from the same work 
as Fig. 100. 

Fig. 102. 




Fig. 102. Internal view of the last two specimens. 
One of them embraces the whole thickness of the 
bone ; the other, the outer table and diploe only, 
and the diploe is shown in the figure. Neither of 
them exhibit any appearance of inflammatory 
change in structure. 

2. Inflammation of a formative character 
is sometimes excited in the cranial bones 
by contusion. This pathological process 
bears a strong resemblance to certain phys- 
iological processes that occur in bone, and 
leads to increase of density, or induration 
{osteosclerosis, ebumatio) of the affected 
part, on the one hand, and to increase 
of thickness, or hypertrophy [hyperostosis, 



periostosis, exostosis) of the affected part, 
on the other. The first results from inflam- 
matory irritation of the cranial medullary 
tissue ; the other from inflammatory irrita- 
tion of the pericranium. 

A case of inflammatory induration of the 
skull {ebumatio), the result of contusion, 
is related by Quesnay (op. cit., p. 225). 

Of three hundred and twenty-eight ex- 
amples of gunshot contusions of the cranial 
bones that are mentioned in the Medical 
and Surgical History of the War of the 
Rebellion, "there were ten cases in which 
persistence of pain, either in the cicatrices 
or in distinct spots of the cranium, consti- 
tuted the prominent symptoms. Three of 
them belong to the class of cases described 
by Quesnay. All of these patients were 
spared the incisions of the scalp or the ap- 
plication of the rugina or trephine ; five 
recovered and went to duty, while five were 
discharged for disability, two of whom were 
subsequently pensioned " (op. cit., p. 127). 
Concerning sclerosis of the skull, Dr. Otis, 
the distinguished surgical historiographer 
of the war, further remarks: "The indu- 
ration and eburnation of the outer table 
mentioned by Rokitanskyas a consequence 
of contusion, was observed in six or seven 
of the fatal cases. It is very well illus- 
trated in specimens 1568, 2523, and 3406 
of the Surgical Section of the Army Medi- 
cal Museum" (op. cit, p. 127). 

Thus it appears that induration or ebur- 
nation of the skull not unfrequently results 
from contusion, and that the inflammatory 
process by which the osteal sclerosis is con- 
summated is sometimes a very painful pro- 
cess. It is not improbable that many, per- 
haps a large majority, of the cases of cra- 
nial contusion wherein the patients have 
suffered great pain in the injured part of 
the skull, for long periods of time, without 
the coincidence of local suppuration, or ex- 
foliation, or cerebral abscess, belong in 
reality to this category. In the Mecl. and 
Surg. Hist, of the War, under the head of 
"Miscellaneous Injuries" (not gunshot), is 
an example in point (Part I., vol. ii., p. 
42). 

Hypertrophy of the skull is produced by 
contusion in the following manner: The 
bruise excites non-suppurative inflamma- 
tion of the pericranium, which manifests 
itself by augmenting the physiological ac- 
tivity of this membrane. According _ to 
the law of periosteal growth, successive 
layers of new bone are deposited under- 
neath this membrane. Thus we get in- 
flammatory liyperostoses, periostoses, and 
exostoses. But hypertrophy of the crapial 
bones, in consequence of gunshot contusion, 
does not often occur, according to Dr. Otis. 
The Army Medical Museum, however, con- 
tains three specimens which ' ' are good ex- 
amples of chronic thickening of the skull " 
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from bruises produced by blows or falls. 
They are specimens 5135 and 5481, sec- 
tion i., and specimen 55, section iv. (op. 
cit., p. 127, footnote). Mr. Stanley says: 
"I have known instances where a blow 
upon the head was followed by thick- 
ening with induration in the bones of 
the cranium. But these conditions of 
bone are mostly the effect of rheuma- 
tism." (Diseases of the Bones, p. 40, 
Am. ed.) 

3. Destructive inflammation is often 
excited in the cranial bones by contusion, 
and inflammatory necrosis, caries, and 
osteo-porosis are produced thereby, with 
corresponding exfoliations of dead bone. 
Oilier says: "Inflammation does not 
affect the bone-cells proper, except sec- 
ondarily ; its first effects are produced on 
the marrow-canals, the osteogenetic layer 
of the periosteum, and the contents of 
the Haversian canals " (Am. Jour. Med. 
Sciences, January, 1868, p. 152). An 
instructive example of inflammatory ne- 
crosis of the skull caused by contusion 
is rocorded by Professor Stephen Smith. 

Professor Smith also quotes "a case 
reported in a Canadian medical journal 
several years ago, in which a large por- 
tion of the top of the cranium separated 
without any serious ill effects follow- 
ing." 

Of 328 patients with gunshot contusions 
of the cranial bones that are reported in 

Fie. 103. 



fusions of the cranial bones, the experience 
of our civil war shows that it but seldom 



Fisy. 104. 
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Pig. 103. A segment of the os frontis, showing 
inflammatory necrosis following a gunshot contu- 
sion, which terminated fatally about three months 
after the casualty.— Spec. 2964, Sec. I., A. M. M. 

the Medical and Surgical History of the 
War of the Kebellion, 37 had cranial ex- 
foliations, and 5 of them died. 

With regard to caries as a result of con- 



Fig. 104. Internal view of the same specimen, show- 
ing the diseased dura mater and the ulceration of the 
inner table. 

These woodcuts are taken from the Med. and Surg. 
Hist, of the War of the Kebellion, Part I., vol. ii., p. 
106. 



occurs, inasmuch as it was met with in but 
four of the reported cases, one of them 
being classified under the head of " Miscel- 
laneous Injuries. " Dr. Otis says: "Gun- 
shot contusions of the cranial bones were 
succeeded, in three instances, by caries. 
This complication, common enough in 
tertiary syphilis, mercurio-syphilis, and 
scrofula, rarely occurs as a result of injury, 
unless there is some constitutional taint. 
There is no evidence, however, that any 
such vice of system existed in the cases of 
which abstracts are subjoined. The ener- 
getic treatment advised by authors, such as 
applications of the rugine or trepan, the 
actual cautery, or chloride of zinc, red 
oxide of mercury, and other powerful 
escharotics, were not employed in any of 
these cases" (p. 106). 

The experience of our army surgeons 
also shows that cranial periostitis is but 
seldom excited by cranial contusion, for it 
was observed in only a few instances from 
the beginning to the end of the war. 
Among 328 patients having gunshot con- 
tusions of' the cranial bones, only 4 cases 
of pericranial inflammation are reported. 

Osteo-porosis, or medullization, is a fre- 
quent consequence of cranial contusions, 
and sometimes is so well marked that the 
compact structures present a worm-eaten 
or honeycombed appearance, when exam- 
ined after maceration.] 

The treatment of such cases differs in no 
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wise from that of caries and necrosis of the 
skull arising from other causes. Matter 
pent up under the scalp must be let out, 
and the loose pieces of bone removed ; and 
occasionally, but very rarely, the applica- 
tion of the trephine may become necessary. 
But in this we cannot be too cautious, not- 
withstanding the brilliant results obtained 
in former times by the extensive applica- 
tion of this instrument. 

In the above cases, the mischief in the 
bone was chronic ; but a blow on the 
head, with or without a scalp wound 
denuding the bone, may be followed by 
inflammation of an acute character, the 
starting-point of which is in the diploe, 
where the blow is followed by an ex- 
travasation of blood, or a breaking-down 
of the cancellous tissue ; the compact 
tables suffering but little from the 
injury. 

Suppuration of the Diploe fb,om 
Contusion. 

Inflammation of the diploe, in connec- 
tion with such a contusion, is fraught 
with danger. The inflammation may at 
any moment spread to the internal table of 
the bone, and from thence to the mem- 
branes of the brain ; and, involving some 
of the veins of the diploe, it may also lead 
to purulent infection, and to secondary 
deposits in variousparts of the body. 

The patient having recovered from the 
immediate effects of the injury, may for a 
time appear to be in perfect health ; and 
thus matters generally go on for a fortnight 
or three weeks, when a change, slight at 
first, takes place. When there is a wound, 
it loses its healthy aspect, and this is ac- 
companied by feverishness and pain in the 
head ; then follows a spontaneous secession 
of the periosteum ; and the bone, if de- 
nuded, becomes dry and discolored. Such 
are the first indications of mischief; and 
now, should the inflammation spread from 
the internal table of the bone to the dura 
mater, this membrane secedes from the af- 
fected bone, and its outer surface is covered 
with lymph or pus. Thus far the mischief 
is circumscribed; but when the inflam- 
mation reaches the parietal arachnoid, it 
spreads more or less over the free surface of 
this membrane, and soon involves the vis- 
ceral layer of the arachnoid, the pia mater, 
and the corresponding surface of the brain. 
Meanwhile the symptoms become more and 
more marked — increased feverishness, re- 
peated rigors, intense pain in the head, 
sickness, drowsiness, occasional wandering, 
coma, and sometimes paralysis. 

[Illustrative cases, of more value than 
many pages of abstract descri ption, may be 
found in the Med. and Surg. Hist, of the 



"War of the Rebellion, Part I., vol. ii., p. 
125; Am. Journ. of Med. Sciences, Oct., 
1879, p. 415; Edinb. Med. Journ., Aug 
1873, p. 124; M. and S. Hist, of War of 
Rebellion, Part I., vol. ii., pp. 123, 124 
(Fig. 5i). See also Abernethy's Surgical 
Observations, vol. ii., pp. 68, 69, Am. 
ed., 1811. 

The osteological specimen represented by 
Fig. 105, is preserved in the Army Medical 
Museum. It shows the vault of the crani- 




Fig. 105. Calvaria trephined in the left frontal region 
for gunshot contusion.— Spec. 1199, Sect. I., A. JI. M. 

um with the disk in place. The inner table is 
described as cribriform. The outer table ex- 
hibits osteoporosis, and is slightly dissolved. 

When contusions of the cranial bones 
prove fatal, the proximate cause of death 
is, in most instances, inflammation of the 
membranes or substance of the brain. Out 
of 328 cases of this form of injury, which 
were reported during the war of the Rebel- 
lion, 55 patients died ; and in 46, or some- 
thing over four-fifths of the fatal cases, com- 
pression of the brain from intracranial ab- 
scess, or from various secondary lesions of 
the encephalon, inflammatory in their na- 
ture, produced the fatal result (op. cit., p. 
126). 

Concerning the "puffy tumor" of Pott, 
upon which much stress has been laid by 
some writers, the surgical history of the 
war shows that this form of pericranial ab- 
scess is by no means of frequent occur- 
rence, since it presented itself in but few of 
the 328 cases of cranial contusion above- 
mentioned. 

The presence of Pott's "puffy tumor" 
of the scalp renders the operative prognosis 
more favorable than its absence, since it 
points rather to a limited inflammation, 
or circumscribed collection of pus beneath 
the bone or in the arachnoid sac ; while its 
absence is indicative of diffused inflamma- 
tion or sub-arachnoid effusion, due, prob- 
ably, to primary lesion — contusion or lacera- 
tion of the cortex of the brain. ] 

In all this, it is held that the affection of 
the bone is the essential element ; and such 
no doubt is the rule. It was, however, 
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taught by Pott.Hhat the affection of thebone 
was only secondary to that of its membranes. 

In the treatment of these cases, the first 
question is, whether the inflammation likely 
to arise from a contusion of the skull-bone 
can be prevented. Free bloodletting at 
the onset of the symptoms would, it was at 
one time thought, prevent further mischief; 
and by Pott, 2 especially, great success was 
attributed to this plan of treatment. But, 
as I shall hereafter explain, these success- 
ful cases were, I believe, instances of in- 
flammation beginning, not in the dura ma- 
ter, but in the visceral layers of the mem- 
branes of the brain, and dependent upon 
what is commonly called concussion. It is 
no doubt right, as soon as inflammatory 
symptoms make their appearance after a 
blow on the head, to have recourse at once 
to antiphlogistic remedies; but the prospect 
of the benefit likely to be derived from our 
treatment must depend upon the cause of 
the inflammation. In inflammation de- 
pendent upon concussion of the brain, anti- 
phlogistic remedies will, in the great ma- 
jority of cases, be of very great use ; but in 
inflammation beginning in the diploe and 
spreading to the dura mater, they will be 
of little or no avail ; hence the reason why 
we so commonly find these cases running 
their course, notwithstanding bloodletting, 
mercury, etc. 

The increase of symptoms leads to the 
question of trephining in such cases. 

Trephining for matter between the bone 
and the dura mater appears.,in Pott's hands, 
to have been a most successful operation. 
Blow on the head — subsequent secession of 
the pericranium — pain in the head — fever 
• — rigors — application of the trephine — evac- 
uation of matter — cured. Such is the his- 
tory of the majority — five out of eight — of 
the cases in which Pott applied the tre- 
phine. 3 But no such success has attended 
the practice of other surgeons. On the 
one hand, the dura mater has been found, 
over and over again, perfectly sound in cases 
where the trephine has been applied for 
precisely similar symptoms; and, on the 
other hand, although matter may have been 
found between the bone and the dura mater, 
the patient has nevertheless died. I have 
repeatedly seen the trephine applied under 
such circumstances, and matter evacuated, 
but without any permanent benefit. In- 
deed, the successful issue of a case of tre- 
phining for matter between the bone and 
the dura mater is, I believe, all but un- 
known to surgeons of our own time. 4 

[The statement just made by Mr. Hewett 
makes it all the more important in cases 

1 Injuries of the Head, 1768, p. 39. 

2 Op. cit., p. 55. 3 Op. cit., pp. 63-107. 

1 [However, sixteen cases of successful tre- 
phining for matter between the bone and the 



of cranial contusion to discern the occur- 
rence of abscess of the diploe, and to 
evacuate it by trephining the external 
table as recommended by Abernethy. 
Hence, when in cases of contusions of the 
cranial bones, a "puffy tumor" forms, 
or there is spontaneous secession of the 
pericranium, or the bone, if denuded, be- 
comes dry and discolored, the surgeon 
should take into consideration the propriety 
of trephining the external table with a view 
to release the imprisoned matter ; for, by 
the timely performance of this operation, 
he can with certainty every now and then 
save a patient who otherwise must perish. 
He should remember, too, that generally 
the chances of recovery diminish as the 
operation is postponed. In such cases, he 
should not hesitate to make an exploratory 
incision through the scalp down to the 
bone, when necessary, in order to expose 
it to view ; and if purulent matter is seen 
oozing from the external table, or from any 
signs whatever he becomes satisfied that 
the diploe" is suppurating, he should pierce 
the external table at once with a trephine, 
discharge the matter, and apply antiseptic 
dressings. 

At the outset, whenever there is reason 
to believe that the skull is bruised, whether 
it be from the stroke of bullets, or from blows 
or kicks or falls on the head, or from any 
other cause, corporeal and mental rest, as 
nearly absolute as possible under the cir- 
cumstances surrounding the patient, should 
be procured. He should be confined to 
bed, and all loud sounds, and other cerebral 
excitants of every kind, should be carefully 
excluded ; in short, everything that is pos- 
sible should be done to secure quietude of 
the body as a whole, and quietude of the 
brain, since rest is Nature's almost uni- 
versal remedy. The ice-bag also should be 
applied to the bruised part, for the purpose 
of keeping down the inflammatory process 
therein ; i. e. , in order to prevent its be- 
coming suppurative and necrotic, on the 
one hand, and to protect the membranes 
and substance of the brain from its inva- 
sion, on the other, for cold used in this way 
has a wonderful ability to retard and even 
completely prevent the occurrence of 
traumatic suppuration. The ice-bag should 
be constantly kept on the injured part, 
both day and nignt, until all danger has 
been passed ; and dry compresses should 
be interposed between the ice-bag and the 
scalp, of sufricientthickness to prevent dis- 
comfort. The regimen should be antiphlo- 
gistic ; and any special symptoms should 
be treated according to their nature. The 
operative treatment should be that which 

dura mater willbe referred toin connection with 
the account of traumatic meningitis further on, 
all but two of which are quite modern or recent.] 
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is recommended above ; and the operation 
should never he delayed after the diagnosis 
is clear or even highly probable. ] 

Pott was successful because the inflam- 
mation in the majority of his cases hap- 
pened to be strictly limited to the outer 
surface of the dura mater ; and this, Pott 
thought, was frequently the case ; but fur- 
ther experience has proved that this strict 
limitation of the inflammation is quite ex- 
ceptional. In every case of contused bone 
in which I have found inflammation on the 
outer surface of the dura mater, I have also 
found inflammation on the free surface of 
the arachnoid. 

With this all but constant diffuse sup- 
puration of the arachnoid which accompa- 
nies inflammation of the dura mater in 
connection with contused bone, there is, 
then, but very little hope of doing airy good 
by trephining ; but as the operation is the 
only chance left, we must not lay the tre- 
phine aside altogether, as some surgeons 
have clone in these cases. 

In order, however, that we may avoid 
the risk of applying the trephine in cases 
where the dura mater is healthy, we must 
be especially careful to operate in those 
cases only where, in addition to fever and 
rigors, and to the local signs about the 
bone, there are also well-marked brain- 
symptoms, — coma, and, better still, hemi- 
plegia. With such a train of symptoms, 
lymph or pus has invariably been found 
between the bone and the dura mater in 
all the cases in which I have seen the skull 
perforated. 

["Now, if the surgeon waits until these 
S3-mptoms set in, the chances of a success- 
ful issue are reduced to a minimum, since 
they depend upon arachnitis or abscess of 
the brain. One need not wonder, there- 
fore, that recoveries are unknown under 
these circumstances, although we must do 
the writer the justice to say that he advises 
opening the skull as the only chance left. 
Mr. Pott did not wait for these fatal symp- 
toms. For him, a slight blow on the head, 
followed by the formation of pus between 
the pericranium and bone, pain, restless- 
ness, languor, febrile action, slight rigors, 
cephalalgia, and quick pulse, were sufficient 
indications that the dura mater was seri- 
ously involved, and that the pus should be 
let out. I have examined the histories of 
the cases that have occurred in late wars ; 
their symptoms do not differ from those 
presented by cases a century back ; the 
only difference, in my opinion, being that 
Mr. Pott was right in his treatment, and 
that modern surgeons are very decidedly 
wrong in delaying operative interference 
until it is too late to be of any avail." — 
(S. W. Gross in Am. Journ. Med. Sci- 
ences, July, 1873, p. 58.) 

Mr. Bryant (Pract. of Surg., p. 183, 

VOL. I.— 39 



2d Am. ed.) says: "When operation is 
postponed until confirmed brain-symptoms 
have appeared, there is too much reason 
to believe that irremediable changes have 
taken place, such as suppuration within 
the hemispheres, or arachnitis, which no 
operation is likely to relieve. Trephining 
has, however, been of use even in such 
cases when complicated with epileptiform 
convulsions ; but the surgeon should antici- 
pate this stage of the disease when he can, 
and interfere before such symptoms ap- 
pear; headache of a local and persistent 
character, associated with evident signs of 
local ostitis or necrosis, is always an indica- 
tion of the propriety of trephining."] 

Now and then, but very rarely, the mat- 
ter in the cavity of the arachnoid, instead 
of being diffused, is limited by lymph 
gluing together the two layers of the serous 
membrane ; and thus is formed a perfectly 
circumscribed abscess. In such cases, after 
the skull has been perforated, the dura 
mater bulges into the trephine-hole ; and 
it is tense, and without any pulsation. 
Here there is no doubt as to what is to be 
done. The dura mater must be cut into, 
in order that the matter be evacuated. It 
was by thus incising the dura mater that 
G-uthrie 1 saved the life of one of his 
patients. In Roux's case, 2 after the re- 
moval of the bone by the trephine, a large 
hole was found in the dura mater; this 
gave free vent to a collection of matter 
circumscribed within the cavity of the 
arachnoid, and the patient got well. And 
Mr. Dumville's recent case affords another 
striking instance of circumscribed suppura- 
tion within -the cavity of the arachnoid, 
and similar in some points to M. Roux's. 
The girl, Mary Driskell, was admitted into 
the Manchester Royal Infirmary for a scalp 
wound and denudation of the frontal bone. 
The symptoms first made their appearance 
three weeks after the accident, and led to 
the supposition that matter had formed be- 
tween the bone and the dura mater. The 
trephine was applied ; no matter was found 
on the dura mater, which, however, was 
whiter and thicker than usual, except at 
one point of the margin of the trephine- 
hole, where there was a red spot ; this 
proved to be a small hole in the dm*a mater, 
into which the flat end of a probe was 
passed, whereupon a quantity of most 
offensive matter spirted out. The symp- 
toms were relieved, and the patient ulti- 
mately got well. 3 

Pyaemia in Scalp wounds and Con- 
tusions of the Skull. 
But of all the complications incident to 

1 Injuries of the Head, p. 127. 

2 Arch, gener. de Med., 1830, vol. xxiv., p. 
268. 

3 Brit. Med. Journ., 1858, vol. ii v P* "43. 
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the slighter forms of injury of the head, none 
is so fatal as purulent infection, which may 
arise out of a simple wound of the scalp, 
or, as is much more frequently the case, be 
connected with contusion of the skull, fol- 
lowed by inflammation and suppuration of 
the diploe, in which some of the large and 
numerous venous canals of the bone have 
become implicated. 

In purulent infection arising out of either 
of these causes, the brain and its membranes 
may remain perfectly healthy. With con- 
tusion of bone, however, it much more 
commonly happens that purulent infec- 
tion is associated with intracranial sup- 
puration. 

The frequent association of purulent 
infection with slight injuries of the head 
must be kept constantly in view ; for its 
symptoms sometimes resemble very closely 
those of intracranial suppuration ; so much 
so that, unless on onr guard, we majr be 
misled, and especially in the early stages, 
when there are as yet no signs of mischief 
in other parts of the body. And the diag- 
nosis will be still more difficult, if not 
altogether impossible, in those cases where 
there is matter between the bone and the 
dura mater, as well as purulent infection. 

It is a fortunate circumstance that pur- 
ulent infection, or pyaemia, is per se not 
prone to attack this class of injuries. In 
328 cases of contusions of the cranial bones 
from gunshot, which occurred during our 
civil war, but one example of pyaemia was 
reported. On this point, see Otis, op. 
cit, p. 122. 

In 331 cases of "uncomplicated contu- 
sions or lacerations of the scalp," caused 
by miscellaneous injuries not gunshot, such 
as blows, kicks, falls, etc., that were re- 
ported during our civil war, pyaemia did 
not occur in any instance. (Op. cit., pp. 
61-64.) 

In 7739 cases of wounds of the scalp 
from gunshot that were returned during 
the war, " the reports specify five cases in 
which pvaeniia supervened." (Op. cit., p. 
84.) 

Thus we have, altogether, 8398 cases of 
injury of the head, without fracture, in 
which pyaemia was reported in but six 
instances. Whenever, then, the puru- 
lent infection is found to be frequently 
associated with this class of injuries, it is 
most likely due to some local cause, such 
as foid air, " hospitalism," etc., from the 
destructive powers of which the patients 
can and should be freed promptly by re- 
moval, if the local cause itself can not be 
removed. 

It is, however, worth remembering in 
this connection, that traumatic pyaemia, in 
a very large majority of instances, results 
from injury of bone. (Sixth Eep. of Med. 
Officer to Privy Council, p. 61). 



For a long time the liver was thought to 
be the spot in which secondary abscesses 
occurred in connection with an injury of 
the head ; but further experience has 
proved that matter may, in such cases, 
form in any and in every part of the body, 
and that the lungs are, of all parts, the 
most frequently thus affected. Out of 
eighteen cases, in all of which the purulent 
infection occurred either after a wound of 
the scalp or a contusion of the bone, I 
found the lungs studded with secondary 
abscesses in thirteen cases, and the liver in 
three ; and out of these three the liver 
alone was affected in one case only, and in 
the other two the lungs were affected as 
well as the liver. In purulent infection, 
the serous membranes are also frequently 
the seat of secondary inflammations ; and 
here we shall also find that the serous mem- 
branes of the chest are much more fre- 
quently affected than those of the belly. 
Thus, out of these eighteen cases, the 
pleura was extensively inflamed in no less 
than twelve cases, and the peritonaeum 
in one case only. In some of these cases 
the inflammation was confined to the serous 
membrane ; but in most of them the pleura 
and the lung were both affected. In the 
limbs, the joints are not unfrequently filled 
with matter, and large collections of pus 
occur at different points in the cellular tis- 
sue^ Even the skin, as is now well known, 1 
may become affected in purulent infection. 
Now and then, but very rarely, th'e skin is 
studded with small deposits of matter, 
looking exactly like the pustules in a bad 
case of small-pox. Of this I have seen 
only two or three instances. In other cases, 
the skin is covered with sundry patches 
of a purple hue, resembling the circum- 
scribed patches of congestion commonly 
seen about the lung in an early stage of 
the disease ; and in other cases, again, 
a large portion of the skin is suddenly 
stricken with mortification, which proceeds 
very rapidly. Of this I have seen several 
instances. 

A careful examination of the venous sys- 
tem of the head shows, in some cases, the 
veins of the scalp filled with pus [or puri- 
forrn matter] ; in other cases, pus [or puri- 
form matter] is found in large quantities 
in the veins of the diploe ; so much so that, 
in trephining for matter between the bone 
and the dura mater, I have several times 
seen pus [or puriform matter] streaming 
out of the large venous canals of the dip- 
loe ; and within the skull, the veins on the 
surface of the hemispheres are sometimes 
loaded with pus [or puriform matter] and 
so too, and much more commonly, is the 
superior longitudinal sinus. 

1 Henry Lee, Inflammation of the Veins,, 
etc., 1850J p. 53. 
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[Concerning pyaemia, see Bryant (Pract. 
of Surg., _57-5S,*2d Am. eel). 

The writer is convinced from his own ex- 
perience that the relation between throm- 
bosis, with or without phlebitis, and pye- 
mia, is not that of cause and effect. 1st. 
Because he has seen a number of fatal cases 
of pyaemia with secondary abscesses in 
which thrombosis was not present ; and 2d, 
because he has often examined fatal cases of 
pyaemia in which the blood-clots in the 
affected veins were all quite fresh-looking, 
and, consequently, the thrombosis was very 
recent, and had obviously occurred subse- 
quently to the formation of the secondary 
abscesses. The writer concludes from his 
observations and reflections : 1. That pyae- 
mia is a zymotic disease of septic character. 
2. That its exciting causes are bad hygienic 
conditions, such as hospital air and over- 
crowding, effluvia from filth, neglected 
wounds, and putrescent suppuration. 3. 
That its efficient cause is a subtle poison, 
or contagium, of septic origin, which enters 
the circulation by absorption, and thus be- 
comes disseminated throughout the or- 
ganism. 4. That this poison, when diffused 
through the system in the circulating blood, 
exhibits a strong affinity or preference for 
eertain organs and tissues, in which it kin- 
dles inflammatory action, and thus produces 
the so-called metastatic or secondary ab- 
scesses, and the so-called pyaemic or sec- 
ondary serous inflammations. Thus the 
pyaemic poison, in the affinity which it 
manifests for certain organs and tissues in 
preference to others, is analogous in its 
operation to the poison of small-pox, ty- 
phoid fever, glanders, plague, and infec- 
tious diseases in general] 

Treatment of Pyaemia. 

In purulent infection, surgery can do 
nothing unless the pus happens to be alto- 
gether effused into parts which are acces- 
sible, such as the joints, or the cellular tis- 
sue. Of late years, however, M. Ohas- 
saignac has proposed that we should once 
more resort to the trephine as a preventive ; 
that we should cat out the contused piece 
of bone in which suppuration is likely to 
take place, and thus remove the starting- 
point of the disease. But the objections 
to this proposition are so obvious, that few 
surgeons will, I think, venture to put it 
into practice. 

And, medically, our only hope is in keep- 
ing up the general strength by all possi- 
ble means, bearing in mind that eases do 
now and then occur in which recovery 
takes place, notwithstanding clearly marked 
symptoms of purulent infection — cases in 
which inflammation of the lung has existed, 
and in which large collections of matter 
have burst, and been brought up. 



[An unlimited supply of fresh air, simple 
nutritious food, and, where a wound or 
suppuration exists, the most thorough 
cleanliness, are the main points of practice 
to be attended to in the treatment of every 
ease of traumatic fever or pyaemia. Com- 
pared with these, all other means are of 
secondary importance (Bryant). 

There is one internal remedy which I 
have often found decidedly beneficial, 
namely, the sulphate of quinia. It cloes 
most good when administered in large 
doses, for example, ten grains every four 
or six hours. Preparations of iron, more 
especially the tincture of the sesquichloride, 
have also been found useful. For scor- 
butic cases the tartrate of iron and potassa 
may be preferable. I have seen the tinc- 
ture of the sesquiehloride administered with 
benefit in doses of twenty drops every four 
hours. The exhibition of anodynes is often 
required to alleviate pain, and quiet rest- 
lessness. ] 

In dealing with purulent infeetion — in 
dealing, too, with erysipelatous and diffuse 
cellular inflammation of the scalp — we must 
also bear in mind, that disease of the kid- 
neys may possibly be at the bottom of the 
evil. Patients affected with Bright' s dis- 
ease are especially liable to extensive in- 
flammations of the cellular tissue, just as 
well as of the serous membranes. And in 
this condition of the kidneys one not un- 
frequently sees diffuse cellular inflamma- 
tion beginning around a slight wound of 
the scalp, and rapidly spreading over the 
head and face, and down the neck into the 
mecliastina. In such cases, too, one or 
more of the serous membranes may also be 
filled with sero-purulent fluid. 

Extravasations op Blood. 

Blood may be extravasated in the soft 
parts external to the bone ; in the bone it- 
self; between the bone and the dura mater ; 
within the arachnoid ; in the pia mater ; 
in the structure of the brain, or in its ven- 
tricles. 

In the parts external to the bones. — The 
extravasation may take place between the 
skin and the occipito-frontalis muscle, in 
the loose cellular tissue under this muscle, 
or beneath the periosteum. In either of 
these situations the extravasation may be 
infiltrated into the tissues, or inclosed in a 
cavity more or less well circumscribed. 

Infiltrated. — In the very dense cellular 
tissue between the skin and the occipito- 
frontalis muscle, the blood presents itself 
as a hard unyielding lump ; but beneath 
the muscle it spreads through the meshes 
of the eellular tissue, and gives rise to a 
crackling sensation. 

Inclosed in a cavity. — The extravasation 
may form either a prominent tumor, with 
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a soft centre and a hard base, or a diffused 
swelling, with boundaries gradually lost in 
the surrounding tissues. Diffused swell- 
ings of this kind occur as well under the 
pericranium as in the loose cellular tissue 
above this membrane ; and in either case 
the collection of blood may be such as to 
cover over the whole surface of the cal- 
varia. 

The fluid in these collections varies very 
much at different periods ; it may be blood, 
arterial or venous, in a more or less fluid 
state ; or a thick viscid fluid, of a dark, 
bistre color ; or bloody serum with clots, 
or serum alone. And the cavity containing 
the fluid, formed at first by the surround- 
ing tissues only, is subsequently lined by a 
perfectly-formed membrane possessing all 
the attributes of an original serous tissue, 
and to this is sometimes added a thick de- 
posit of fibrin disposed in layers such as are 
found in an aneurism. 

The diagnosis of extravasations of blood 
external to the bone is, for the most part, 
easy ; but the extravasation with a hard 
ridge round its base and a soft centre may 
lead to some difficulty. It has been mis- 
taken for a fracture with depression, and 
that by some of the most practical sur- 
geons ; and all the more readily may such 
an error occur when the swelling, in con- 
nection with a lacerated artery, pulsates. 

In the treatment of these external ex- 
travasations of blood there is generally but 
little to be done ; in due course of time the 
blood is absorbed. But it occasionally 
happens that the collection persists, and 
even increases in size, and under such cir- 
cumstances it maybe necessary to evacuate 
the fluid. This must be done by a small 
puncture, after which compression is to be 
established over the whole surface of the 
swelling. In large collections, such punc- 
turings may have to be repeated several 
times ; and in an encysted collection of 
large size, should the fluid be of a serous 
character, and recur again and again, an 
iodine injection might be thrown into the 
pouch. And when suppuration occurs, 
the pouch must here, as everywhere else, 
be at once freely laid open. 

Extravasations of blood in the di'ploe, 
and the consequences to which they may 
give rise, have already been dwelt upon in 
the previous section. 

Extravasations of blood between the 
hone and dura mater may proceed from 
the small vessels passing from the one to the 
other, or from some of the large vessels 
lodged in the grooves on the inner surface 
of the skull. The former extravasations, 
generally speaking, are of small size ; but 
the latter may be very extensive, widely 
separating the membrane from the bone 
over the greater part of one side of the 
skull. Of the large extravasations, the most 



frequent by far is that from the middle me- 
ningeal artery. Out of thirty-one cases of 
fracture of the skull, accompanied by ex- 
tensive extravasation, the blood had pro- 
ceeded from the middle meningeal artery 
or its branches in twenty-seven cases. Oc- 
casionally the extravasation proceeds from 
one of the large venous sinuses, and of 
these the lateral is more commonly lacer- 
ated than any other sinus. One of the 
most extensive extravasations of blood 
between the bone and the dura mater 
which I have seen, proceeded from a rup- 
ture of the lateral sinus, just as it turns 
under the petrous portion of the temporal 
bone. 

[Gruthrie (Commentaries on Surgery, p. 
351, Am. ed. ) justly remarks: "A wound 
of the longitudinal or lateral sinuses, allow- 
ing a free discharge of the blood poured 
out, is of comparatively little consequence. 
It is, on the contrary, a very fatal injury 
when the blood is permitted to accumu- 
late."] 

The spot usually referred to in extravasa- 
tion of blood from the middle meningeal ar- 
tery is the anterior inferior angle of the 
parietal bone ; but extensive extravasations 
may occur from this vessel or some of its 
branches over pretty nearly the whole of 
the lateral surface of the skull. In fractures 
involving the middle fossa, the most com- 
mon of all the fractures of the base of the 
skull, this vessel may be torn across in any 
part of its course between the foramen 
spinosum and the anterior inferior angle 
of the parietal. And in the middle fossa 
of the skull, it frequently happens that the 
middle meningeal artery divides itself into 
two large branches of equal size, one pro- 
ceeding to the anterior inferior angle of the 
parietal, and the other passing much more 
posteriorly, which send large ramifications 
over the whole of the parietal and the cor- 
responding parts of the frontal and occipi- 
tal. A fracture running across any of these 
large branches may give rise to an extensive 
extravasation of blood. 

A collection of blood between the bone 
and dura mater differs widely from extrava- 
sations of blood in other parts of the cranial 
region. It always presents itself in the 
shape of a hard granular mass, breaking 
down with great difficulty, even under heavy 
pressure, and adhering most firmly to the 
parts between which it is lying ; separat- 
ing, more or less widely, the dura mater 
from the bone ; and pressing upon the brain 
itself, sometimes to such an extent as to 
produce a large cup-like cavity on its sur- 
face. 

The changes likely to take place in such 
an extravasation, should the patient live, 
are very few. It has been doubted whether 
blood between the bone and the dura mater 
could be absorbed ; but in one instance, 
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where the patient lived for a few weeks af- 
ter the accident, I found thus situated a 
small hard clot, which had already lost the 
greater part of its coloring matter, and was 
undergoing the process of absorption. As 
for these collections becoming encysted, of 
this I know no well-authenticated case ; 
neither have I ever seen, even after several 
days, anything approaching to the forma- 
tion of a cyst. 

The symptoms dependent upon an ex- 
travasation of blood between the bone and 
the dura mater vary very much. In small 
extravasations the symptoms may be but 
slightly marked ; and in a slow outpouring 
of blood, the brain may have time to ac- 
commodate itself to the pressure. In well- 
marked compression, however, the patient 
is generally perfectly insensible : the 
breathing is slow and labored, oftentimes 
stertorous, and sometimes accompanied by 
a peculiar whiff at the corner of the mouth ; 
the pulse, too, is slow and labored ; the pu- 
pils may be either contracted or dilated, 
and the eye fixed and insensible to light ; 
there is paralysis, more or less complete, 
of one side, with retention of urine and in- 
voluntary discharge of fneces. 

It unfortunately happens, however, that 
the symptoms of compression bear at times 
a very close resemblance to the symptoms 
of concussion and of contusion of the brain, 
so much so in some cases that it may be- 
come a difficult matter to decide as to the 
exact nature of the injury. But, however 
alike the symptoms of compression and of 
concussion may at times be, there is this 
marked difference between the two states, — 
in concussion, the effects are instantaneous ; 
and in compression from extravasated 
blood, some little, it may be a very short, 
time elapses before the symptoms manifest 
themselves ; in the former, also, the symp- 
toms gradually pass off, but in the latter 
they become more and more marked. 

In the year 1839, a man was struck with 
a spade just over the anterior-inferior an- 
gle of the right parietal ; and when- he 
came to St. George's Hospital a few min- 
utes afterwards, a compound fracture, with 
depression of a small piece of the skull, 
was detected, but there was no cerebral 
symptom whatsoever. Shortly afterwards, 
however, the patient became heavy and 
stupid ; and coma was gradually superven- 
ing, when Mr. Keate arrived, and at once 
proceeded to remove the depressed bone, 
whereupon a jet of blood spirted out from 
a large branch of the middle meningeal ar- 
tery, and all the symptoms of compression 
were immediately relieved. 

In this case there was no doubt as to the 
symptoms being wholly dependent upon 
the extravasation of blood which was go- 
ing on under the bone ; there was no injury 
of the brain itself, and the interval between 



the blow and the symptoms was clearly 
marked. But had concussion of the brain 
existed, the outpouring of blood might 
have taken place when the patient was in- 
sensible, and then we should have lost our 
most valuable means of diagnosis, the "in- 
terval of time." Again, in civil hospitals, 
nearly all large extravasations of blood be- 
tween the bone and the dura mater coexist 
with contusion and laceration of the brain- 
substance. The post-mortem records of 
St. George's Hospital show that within the 
last few years there have been twenty-five 
cases of large extravasations of blood be- 
tween the bone and the dura mater, in all 
of which the brain was more or less exten- 
sively lacerated. 

Injuries of such a compound nature 
easily explain the difficulties as to diagnosis, 
and the reason why the trephine is so sel- 
dom applied nowadays for extravasated 
blood ; and why also, when resorted to, the 
operation so seldom succeeds. 

But cases now and then occur in which 
there is no doubt as to the propriety of ap- 
plying the trephine, and in which its ap- 
plication is followed by the most signal 
success. Of this Mr. Keate' s case above- 
mentioned affords a striking illustration ; 
and in the year 1842 there was another case 
of the same kind, at St. George's Hospital, 
under the care of Mr. Tatnm, and in which 
the operation was equally successful. 

In other cases, the history of an extrava- 
sation of blood may be perfectly clear, but 
there may be no local sign as to the seat of 
the injury, and perhaps even nothing to 
guide us as to which part of the head was 
struck. Under such circumstances, opera- 
tive interference is out of the question, un- 
less paralysis be present. 

[In proof that the statement in the text 
is far too sweeping, see Am. Jour, of Med. 
Sciences, January, 1879, p. 178.] 

But should paralysis exist on one side, 
we may infer that the extravasation of 
blood is, at any rate, on the opposite side ; 
and then an incision over the lower part of 
the corresponding parietal is warranted ; 
for a fissure of the skull may thus be laid 
bare, the trephine applied, and the patient 
saved. 

[Many successful cases of trephining for 
compression of the brain from blood extrav- 
asated between the skull and the dura 
mater are on record. Dr. T\ T ilks (Guy's 
Hospital Reports, 1866, p. 194) relates a 
typical example ; Qnesnay (Select. Mem. 
Royal Acad. Surg, of France, Syd. Soc. 
translation) relates four strongly marked 
cases. Thev are Obs. 7, p. 8 ; Obs. 10, 
p. 12; Obs. 11, p. 14 ; and Obs. 20, p. 21. 
In all of them recovery was hopeless with- 
out the operation. Abernethy (Injuries of 
the Head, pp. 24-27, London, 1797) suc- 
cessfully trephined a boy, aged 14, hurt by 
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falling on his head from a scaffold and 
brought to the hospital in apparently a dying 
state. The instrument was applied three 
times in order to uncover the clot. Hennen 
(Military Surg., pp. 261-265, Am. eel.) re- 
cords a very interesting case which belongs 
to the same category. Six applications of 
the trephine, only one of which embraced a 
perfect circle, were necessary, and an enor- 
mous clot was removed. The man was 
saved. G-uthrie (Commentaries on Surg., 
p. 349, Am. ed.) also reports a case in 
point. Five cases of cerebral compression 
complicating gunshot fractures of the skull 
are related in the Med and Surg. Hist, 
of the War of the Rebellion, first Surgi- 
cal Volume, pp. 279, 281, 286, 289, in 
which the trephine was applied, the coag- 
ulated blood was removed, and recovery 
followed. See also Sir Benjamin Brodie 
(Med.-Chir. Trans., vol. xiv. 5 p. 385). 

But, in cases of trephining for cerebral 
compression where the middle meningeal 
artery is lacerated, it sometimes happens 
that the artery continues to bleed after the 
clot has been taken out. Now, what is to 
be done in such cases? 1. We should en- 
deavor to close the open mouth of the ves- 
sel by torsion. 2. Should torsion be im- 
practicable, and the outflow of blood from 
the artery continue, the trephine should be 
applied over the course of the artery, a disk 
of bone removed, and a ligature placed 
round the vessel itself. 

In this connection it may be of some 
interest to state that during our civil war 
the common carotid artery was tied for 
hemorrhage from the middle meningeal, in 
two instances of shell-fracture of the skull, 
with permanent arrest of the bleeding. 
(Op. cat., pp. 255, 256, 314.) When we are 
certain that the haemorrhage is restricted 
to the middle meningeal artery, the exter- 
nal carotid, a branch of which the middle 
meningeal is, should be tied instead of the 
common carotid, for the ligation of the 
former is much less likely to be followed 
by bad consequences, ver se, than the liga- 
tion of the latter, while it is quite as likely 
to control the bleeding.] 

In the cavity of the arachnoid, traumatic 
extravasations of blood occur much more 
frequently than in any other part within 
the skull. Such extravasations are, indeed, 
very common, and much more so than is 
usually supposed. Blood is found in the 
cavity of the arachnoid in the great majority 
of severe injuries of the head ; and I have 
frequently found it also in cases where the 
injury has been a trifling one, and that 
without any apparent lesion either about 
the brain or its membranes. 

In the majority of instances the blood 
corresponds to the cerebrum, rarely to the 
cerebellum, and still more rarely to the me- 
dulla oblongata. 



Blood extravasated within the cavity of 
the arachnoid undergoes, in the course of 
time, various changes, which it is import- 
ant to notice. 

In the earlier stages, the blood., when 
coagulated, is flattened and moulded, mem- 
brane-like, upon the parts between which 
it lies. In this shape I have frequently 
found large quantities of blood spread over 
and capping both hemispheres of the brain. 
After a time the coloring-matter of the 
blood disappears, more or less ; and thus 
are formed the membranes, of different 
hues, which are found within i*he arachnoid 
after an injury of the head. In slight ex- 
travasations, all that may be found after a 
few clays is a mere film, so delicate and so 
slightly tinged as easily to escape notice. 

In the great majority of cases, the false 
membrane is firmly attached to the parietal 
arachnoid (Fig. 106); its free surface, per- 
fectly smooth and polished, presents the 
appearance of a serous tissue ; and its struc- 
ture is throughout plentifully supplied with 
bloodvessels, which may be readily seen 
with the naked eye. I have met with all 
these characters, well marked, threc-and- 
twenty days after an injury. 

These blood-membranes, at first soft and 
pulpy, may subsequently become leathery, 
fibrous, or even cartilaginous; and, under 
such circumstances, they have been referred 
to -and described as diseases of a very differ- 
ent character, and especially chronic inflam- 
mation. 

Extravasations of blood into the cavity 
of the arachnoid not unfrequently give rise 
to appearances of a deceptive character. 

The blood, glued to the parietal arachnoid, 
and covered over by a thin, polished, se- 
rous-like membrane, looks exactly as if the 
extravasation had taken place between the 
dura mater and its arachnoid, and widely 
separated these membranes from each 
other. But the true nature of these cases 
has of late years, and especially by the 
French pathologists, been clearly made out. 1 

[Prof. Huguenin (Ziemssen's Cyclope- 
dia, vol. xii., pp. 389-395) gives a descrip- 
tion of the anatomical appearances pertain- 
ing to hematoma of the dura mater, drawn 
from his own personal observations, which 
strongly supports Mr. Hewett's views.] 

Instead of forming simple layers of mem- 
brane, the blood, if the extravasation is a 
large one, may in the course of time, give 
rise to the formation of a large perfectly- 
closed bag, in which are contained the more 
fluid parts (Figs. 107, 108\ Such blood- 
cysts may contract more or less extensive ad- 
hesions with both layers of the arachnoid ; 
but they are, for the most part, glued to 
the parietal arachnoid only ; and in some 

1 Prescott Hewett, On the Est. of Blood into 
the Cavity of the Arach., Med.-Chir. Trans., 
vol. xxviii., p. 45. 
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rare cases, they have been found lying per- 
fectly loose in the cavity of the arachnoid. 
In M. Leriehe's case, 1 the blood-cyst lying 
loose in the cavity of the arachnoid was an 



There are iw symptoms which will enable 
us clearly to diagnose an extravasation of 
blood into the cavity of the arachnoid. 

If slight, such an extravasation may be 




Fig. 106. Layer of coagulated blood attached to the parietal arachnoid, from which it has 
been separated at the upper part. 



inch and a half in width ; and it covered 
over the greater part of the upper part of 
the upper surface of the left hemisphere, 
where it had imbedded itself. In Dr. 
Quain's case, 2 the cyst fell out of the cavity 
of the arachnoid when the dura mater was 
incised; and measuring in length seven 
inches and a half, and in width one inch 
and a half, at its broadest part, this cyst 
had formed a corresponding depression on 
the upper surface of the cerebral hemis- 
phere. The preparation is now in the Mu- 
seum of St. George's Hospital. 

When glued, as they commonly are, to 
the parietal arachnoid, these blood-cysts are 
thoroughly supplied with bloodvessels; and 
thus organized, these cysts possess all the 
physiological characters of an original serous 
membrane. They secrete; they absorb; 
they have been found filled with clots of 
fibrin and blood-tinged serum ; sometimes 
they contain serum alone, of various colors ; 
and oftentimes in the cavity of the -same 
cyst are found clots of blood of various 
colors, some recently effused, and others of 
long standing. 

When the cyst is a large one, it presses 
upon the corresponding part of the brain, 
the convolutions of which become flattened, 
or slightly depressed, presenting a cup-like 
surface, and the corresponding ventricle is 
contracted. The pressure of the cyst, in 
long-standing cases, diminishes the thick- 
ness of the bones ; and, in some cases, 
when formed in early childhood, such cysts 
have been known to lead to bulging of the 
bones outwards. 3 

1 Bull, de la Soc. Anat. de Paris, t. x., p. 55. 

2 Trans. Path. Soc. Lond., vol. vi., p. 8. 

3 Lancet, 1846, vol. i., p. 416. 



followed by no symptoms whatsoever; and, 
even in larger quantities, when spread out 
in membranous layers, the blood may pro- 
duce no very decided sjmiptoms of com- 
pression ; and most frequently, connected 
as these extravasations are, in the great 
majority of cases, with severe injury of the 
cerebral substance itself, the symptoms of 
one lesion are mixed up with, or totally 
masked by, those of a very different nature. 

But should symptoms of compression 
follow a traumatic extravasation of blood 
in the cavity of the arachnoid, they will be 
the same as those of a collection of blood 
upon the outer surface of the dura mater ; 
and a surgeon may thus be led to apply the 
trephine under the supposition that the 
blood is in this situation. 

And now, supposing the trephine to 
have been thus applied, and no blood found 
between the bone and the dura mater, still 
the blood in the arachnoid may chance to 
lie immediately under the spot, and the 
dura mater, of a blue color, may bulge into 
the trephine-hole. Under such circum- 
stances, blood in the cavity of the arach- 
noid has several times been let out, and 
the patient saved. When, however, there 
are no indications of the blood in the arach- 
noid being under the trephine-hole, there 
is nothing to justify the surgeon in pro- 
ceeding further. 

[Numerous eases are on record wherein 
this operation was successfully performed. 
J. L. Petit's (CEuvres Completes,, p. 353, 
Paris, 1844), is probably the earliest. 

Sir Benjamin Brodie (Med.-Chir. 
Trans., vol. xiv., pp. 388-391) cites two 
most interesting examples. 

Equally happy results have been^ ob- 
tained by trephining the skull and incising 
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the dura mater in similar cases by Morand 
(Opuscules de Chiruvgie, P. I., p. 171, 
Paris, 1768), and byllecker, Bremond, and 
Ricker (Bruns, Handbuch der Prak- 

Fie. 107. 




Fig. 107. Large blood-cyst attached to the parietal 
arachnoid ; the cyst laid open to show its cavity. 



tischen Chirurgie, Abth. I., pp. 931-935), 
after blows and falls upon the head. 

Two cases of this kind arc reported in the 
Med. and Surg. History of the War of the 
Rebellion, First Surg, vol., pp. 282, 283. 
See also, Macewen (Brit. Med. Journ., 
Dec. 27, 1879, p. 122).} 

Traumatic extravasations of blood in the 
cavity of the arachnoid sometimes give rise 
to a permanent affection of the brain. 

In ±)r. Quain's case above cited, in which 
a large blood-cyst was found loose in the 
cavity of the arachnoid, the injury was 
followed by constant pain in the head, 
great irritability of temper, despondency, 
and subsequently by fits, which recurred 
from time to time. In Mr. Fisher's case, 
published by Mr. Hancock, 1 the patient, a 
young gentleman, became insane after a 

1 Lancet, 1846, vol. L, p. 416. 



violent blow on the head from a cricket 
bat or ball, and in this state he remained, 
with occasional lucid intervals, for fifteen 
years, and all that was found after death 

Fie 108. 




Fig. 108. Another large blood-cyst also laid open, 
and dissected off from the parietal arachnoid 
the greater part of its extent. 

was an enormous encysted collection of 
blood in the cavity of the arachnoid. And 
in Foville's 1 and Blandin's 2 cases, both of 
old soldiers in whom severe injuries of the 
head were followed by insanity, large collec- 
tions of blood were years afterwards found 
encysted in the cavity of the arachnoid. 

Traumatic extravasations of blood in tJie 
pia mater differ in many respects from 
those in the cavity of the arachnoid. They 
certainly occur less frequently, and they 
very rarely exist without some laceration 
of the brain-substance. Beneath the ar- 
achnoid, an extravasation of blood spreads 
into parts far away from the original seat 
of the injury, and the whole cerebellum and 
spinal marrow may thus be covered with 
blood proceeding from a laceration of the 

1 Diet, de Med. et de Chir. Prat., t. xi., p. 407. 

2 Anat. des Regions, 2 me ed., 1834, p. 36. 
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cerebrum only. In the pia mater, too, an 
extravasation of blood never, as far as I am 
aware, gives rise to eneysted collections 
such as those which have been described in 
the cavity of the arachnoid. 

It was at one time thought that these 
widespread extravasations of blood in the 
pia mater were apt to produce more urgent 
symptoms than those collections of blood 
in one mass which gives rise to a less 
general pressure ; but further experience 
has not confirmed this opinion, and it is 
now admitted that there are no symptoms 
by which an extravasation of blood in the 
pia mater can be recognized. Neither is 
there any possibility of these extravasa- 
tions being let out, even supposing the dura 
mater to have been laid open. The con- 
stant infiltration of the blood in the pia 
mater precludes any such fortunate result. 
[Two marked instances of this kind have 
been observed by me.] 

Injuries of the head sometimes give rise 
to large extravasations of blood in the 
structure of the brain, and occasionally, 
too, the ventricles are found filled with 
blood after injuries of this kind. But in 
dealing with such cases great caution is 
necessary, in order to avoid, if possible, 
mixing up cases of apoplexy with those of 
traumatic effusions. An accident coexist- 
ing with an extravasation of blood in the 
cerebral substance does not necessarily 
imply cause and eifect ; the previous con- 
dition of the brain or the outpouring. of 
blood from diseased vessels, may, in fact, 
have been the cause of the accident. There 
is no doubt that many a case reported as 
one of traumatic eifusion of blood in the 
brain was simply a case of apoplexy. 

Minute extravasations of blood in the 
brain will find their appropriate place in 
the subject of Contusion op the Brain. 

Collections of blood in the brain, or in 
its ventricles, the result of an accident, 
may run through the numerous and well- 
known changes of a simple apoplectic effu- 
sion. But such changes seldom, however, 
take place in traumatic extravasations, 
which are generally rapidly fatal, being, as 
they are for the most part, associated with 
other severe lesions of the cranial contents. 

[An interesting example of traumatic 
blood-clot undergoing absorption and fatty 
metamorphosis in the brain-substance, 
several months after the hurt occurred, is 
given in the Med. and Surg. Hist, of the 
Crimean War, vol. ii., pp. 287, 288. 

The annexed woodcut (Fig. 109) fur- 
nishes an excellent illustration of traumatic 
extravasation of blood in the parenchyma 
of the brain. 

The history of the case is in the Med. 
and Surg. Hist, of the War of the Bebel- 
lion, Part I., vol. ii., p. 42.] 

The symptoms of a traumatie extravasa- 



tion of blood into the brain are the same 
as those of an apoplectic effusion. And 
the treatment, too, must be precisely siini- 

[Fig. 109. 




Fig. 109. Part of the left hemisphere of the cere- 
brum, containing a large ventricular clot. Spec. 
505, Sect. I., A. M. M ] 

lar. It, as well as all other treatment of 
intracranial extravasations, not admitting 
of operative interference, must be purely 
medical. 

[Incised Wounds or Fractures of the 
Skull. 

This form of injury occurs not unfre- 
quently in military life from sword-cuts, 
and in civil life from blows with cleavers, 
axes, and other sharp-edged implements 
of industry; and obviously requires some 
notice in this place. See cases by Guthrie 
(Commentaries on Surgery, pp. 361, 362, 
Am. eel.), Macleod (Notes, etc., p. 165, 

Fig. 110. 




Fig. 110. Sabre-cut of the right parietal. Spec. 
4206, Sect. I., A. Si. 31. 

Am. ed.), and by the writer (Am. Jour. 
Med. Sciences, January, 1880, pp. 121, 
122). 
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Forty-nine cases were reported during 
the war of the Rebellion (Med. and Surg. 
Hist., vol. ii., p. 10). 




Fig. 111. Interior yievr of the foregoing specimen. 



For history of Fig. 110 and FlG. Ill, see 
Med. and Surg. Hist, of the War of the 
Rebellion, Part I., vol. ii., p. 18. 

For history of this case (FlG. 112), see 
Med. and Surg. Hist, of the War of the 
Rebellion, Part I., vol. ii., p. 19. The 
figure is also taken from that work. 



tures of the vault, and fractures of the base* 
of the skull [a third and large division in- 
cluding those of the vault and base. They 
may also be simple or compound, com- 
minuted, depressed or undepressed, compli- 
cated, etc.] ' 

Fractures of the vault. — In the vault, 
most of the fractures are direct ; the bone 
gives way at the spot which was struck, 
and the result may be simply a fissure, or 
the bone may be broken into fragments. 

The fissure is most frequently not limited 
to the seat of the injury ; sometimes it 
spreads through various bones, and often- 
times reaches from the vault into the base. 

The comminuted fracture is much less 
apt to spread ; produced by a more or less 
concentrated blow, such a fracture is for 
the most part limited to the seat of the 
injury. 

The comminuted fracture and the fissure 
may coexist, and this especially in cases of 
a heavy blow acting on a large surface. 

Fractures of the vault may be limited to 
the outer or to the inner surface of the 
skull ; but such fractures by far most com- 
monly extend through the whole thickness 
of the bone. And the broken bone may 
either retain its proper level, or be driven 
outwards or inwards. 

The displacement outwards very rarely 
happens; there are, however, two speci- 
mens of it in the Museum of St. George's 



Fk. 113. 










Fig. 112. Sabre-cuts on the back of the skull. 
Spec. 3307, Sec. I., A. M. M. 

The statistics collected in our w r ar cor- 
roborate the observation of Hennen and 
others, that sabre-wounds on the top of 
the head are not by any means so danger- 
ous as those on the sides (p. 23).] 

Fractures of the Skull. 

These fractures may, for practical pur- 
poses, be conveniently divided into frac- 



Fig. 113. Fracture of the skull, with displacement 
outwards. From St. George's Hospital Museum. 

Hospital. In both specimens, a piece in- 
volving the whole thickness of the bone, 
having been detached on three sides, is 
bent outwards, and thus raised two or three 
lines above the level of the skull : the frag- 
ment is, however, immovable, as it is still 
connected at one side to the surrounding 
bone, the external table of which is, at this 
part, only partially fractured ; the appear- 
ances may, in fact, be said to resemble the 
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lid of a box partially open. In one instance 
the injury was produced by a chisel falling 
from a great height on to the head ; and 
in the other, the patient, in a fall from a 
great height, struck his head upon some 
iron railings, one of which penetrated the 
skull. 

The displacement inwards is of very com- 
mon occurrence. The external table alone 
may be driven down ; and this may happen 
in any part of the vault, but especially in 
the region of the frontal sinuses, where the 
depression may be very extensive, without 
any injury of the inner table. The inner 
table alone may be broken and depressed, 



Fier. 114 




Fig. 114. Fracture of skull, with depression of inner 
table. Outer surface. 



without a trace of injury about the outer 
parts of the bone. Cases such as these 
are, it is true, very rarely met with; but 
extensive splintering and depression of the 
inner table not unfrequently exist, with 
some slight injury of the outer table. In 

Fig. 115. 



in the Museum of the St. George's Hos- 
pital, with splintering and depression of 
the inner plate alone, there is a simple 
clean cut of an inch long, through the outer 
layers of the bone : the boy had fallen out 
of a cart, and no doubt the bone was cut 
by some sharp piece of stone lying on the 
roacl. In his remarks upon this important 
subject, it was to sabre-cuts that Mr. Guth- 
rie 1 referred especially; but such appear- 
ances about fractures of the skull are by 
no means uncommon in civil hospitals. A 
smart blow inflicted on the skull hy a more 
or less pointed instrument — a nail, the cor- 
ner of a brick, a piece of flint, the angle of 
a slate — may produce such a fracture. 
M. Denonvilliers 2 presented to the So- 
ciete cle Chirurgie cle Paris a specimen 
of this kind, in which the injury had 
been produced by a slate falling on the 
head. A case is also described by Mr. 
Benjamin Phillipps, 3 in which a large 
fragment about two inches and a half 
long was found completely detached 
from the inner table, and sticking in 
the dura mater; in the outer table 
was a clean cut made by a flat-iron cr 
shovel. In Samuel Cooper's 4 case the 
injury was caused by a nail projecting 
from a door which had fallen upon the 
patient. 

Fractures with depression involving 
the whole thickness of bone present some 
varieties deserving of notice. There may 
be, as in a specimen in the Museum of St. 
George's Hospital, a single line of fracture 
extending some distance, with an extensive 
overriding of one side of the fracture. 

Fiff. llfi. 




Fig. 115. Fracture of skull, with depression of inner 
table. Inner surface. 



the Museum of St. George's Hospital there 
is a skull-cap (Figs. 114, 115) with a com- 
minuted fracture of the inner table with 
extensive depression, and in the outer table 
corresponding to this there are merely some 
slight cracks. And in another preparation 



Fig. 116. Depressed fracture of skull, in an 
oval-shaped piece, driven down and split. 

A very common form of fracture with de- 
pression is that in which an oval piece of 

1 Injuries of Head, p. 86. 

2 Compeud. de Chir. Prat., t. ii., p. 578. 

3 Med. Gaz., vol. xxxiii,, 1844, p. ICO, - 

4 Erichsen, Surgery, 2d. ed., p. 280. 
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bone is not only driven down, but split 
longitudinally in two fragments which slant 
towards each other, the depression being 
much greater at the centre than at the cir- 
cumference. With such appearances on 
the outer surface, the fracture of the inner 
plate is much more extensive and much 
more irregular. A specimen in the Mu- 
seum of St. G-eorge's Hospital (Fig. 11 P>) 
affords a strongly marked instance of this 
form of fracture, of which I have seen 
several cases. Such a fracture is common- 
ly produced by some heavy body with a 
sharp margin applied with great force — a 
quoit or a horseshoe. But perhaps the 
most ordinary form of fracture with de- 
pression is that in which several fragments, 
more or less of a triangular shape, have 
their points extensively driven down and 
firmly wedged into each other, whilst their 
bases still remained on a level with the sur- 
rounding bone. Taken as a whole, the 
broken portion is here, too, almost always 
of an oval shape, and cracks and fissures 
involving only the outer table are fre- 
quently found disposed around the de- 
pressed piece. And here too, whatever be 
the extent of the injury in the outer part, 
that on the inner side is much more exten- 
sive still. And so it is in all ordinary cases 
of fracture with depression. 

The more extensive splintering and de- 
pression of the inner table of the skull is 
usually attributed to its greater density and 
consequent brittleness ; but there is no 
doubt that the direction in which the force 
acts tends in some measure to produce 
these effects. Of this Mr. Erichsen 1 men- 
tions a well-marked example. A man fired 
a pistol into his mouth, and the ball in 
passing out of the skull first struck the 
inner and then the outer plate of the vault. 
The result was, that the oirter plate was 
much more extensively splintered than the 
inner one. 

As to traumatic depression of the skull 
without a fracture, of this we have no 
well-authenticated specimen in the adult. 
And until such a preparation be brought 
forward, the existence of this form of in- 
jury in the adult ought not to be admitted, 
in young children with very pliant bones, 
it is just possible that such an accident 
might occur; but even here, in a well- 
marked depression, some of the bony 
fibres must have given way. 

A wound of the integument leading down 
to the bone may accompany every variety 
of fracture of the vault. And in these 
compound fractures, the injury of the bone 
is very much more frequently strictly lim- 
ited to the seat of the blow than it is in 
cases of simple fracture. Out of twenty 

1 Op. cit., p. 278. 



cases of compound fracture of the vault, 
the injury of the bones was thus strictly 
limited to the seat of the blow in eight 
cases ; in six of which the injury was pro- 
duced by heavy blows, falls, or blunt in- 
struments, and in two by sharp instru- 
ments. But out of fifty-six cases of simple 
fracture this strict limitation existed only 
in one single instance, and in this case the 
patient, having fallen off his coach-box, 
had struck his head against the ground. 

Are there any signs by which we can 
in all cases recognize the existence of a 
fracture of the vault? No. Fissures in- 
volving the whole thickness of the vault of 
the skull constantly exist without ever hav- 
ing been suspected during life; and even 
an extensive and comminuted fracture with 
great depression of the fragments may, 
and often does, escape notice, when the 
broken bone lies hidden under the temporal 
muscle or under a large extravasation of 
blood. And, on the other hand, an ex- 
travasation of blood may be mistaken for 
a fracture with depression, and so too may 
an abnormal depression of the skull. Such 
a depression may depend upon a congeni- 
tal malformation, or be produced by ab- 
sorption of the diploe and thinning of the 
tables, as sometimes occurs in the skull, 
especially in elderly persons. 

Accompanied, however, by a wound lead- 
ing down to the bone, fractures of the 
vault are, in general, easily detected ; but 
even here appearances are sometimes de- 
ceptive, and sutures and vascular grooves 
have been mistaken for fissures. In some 
of these cases the error, no doubt, arose 
from carelessness ; but an abnormal dispo- 
sition of a suture may mislead the most 
attentive. And unless careful, even in 
compound fractures with depression, we 
may be led into error as to the exact con- 
dition of the inner plate of the bone. 

There is, however, one sign indicative of 
fracture of the skull about which one would 
have thought that no mistake could possi- 
bly have occurred. But Marechal 1 men- 
tions a case in which the inspissated secre- 
tion of the frontal sinuses was mistaken for 
brain-substance, thought to be oozing out 
of a fracture in this region. 

There is also on record 2 a singular in- 
stance of the appearances which may lead 
to an error in diagnosis as to a compound 
fracture of the skull. A woman was ad- 
mitted into the Hotel-Dieu with a wound 
in the temporal region, accompanied by 
profuse bleeding. A fragment of bone, 
several lines in length, was found deep in 
the wound and quite loose ; this was re- 
moved, and the finger then passed through 

1 Mem. de l'Acad. de Chir., t. i., p. 247. 

2 Denonvilliers, These de l'App. du Trepan, 
p. 16. 
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an opening, the circumference of which 
was unyielding. The case was at once 
thought to be one of compound fracture, 
with separation of some fragments. But 
it was soon remarked by a bystander, that 
the fragment of bone which had been re- 
moved was dry, and quite white, as if it 
had been macerated. This led to a more 
careful examination of the wound, and it 
was discovered that the supposed hole in 
the skull was nothing but a laceration of 
the temporal fascia, and the fragment, the 
innocent cause of the error, turned out to 
be simply a piece of bone which, lying on 
the ground, had been driven into the tem- 
ple when the patient fell. 

In the treatment of fractures of the 
vault of the skull are involved some of the 
nicest and most litigated points in the prac- 
tice of surgery. 

And first, as to linear fracture or fissure : 
unaccompanied by brain-symptoms, such 
fractures, even when compound, are not to 
be interfered with ; the wound must be 
treated according to circumstances, and the 
case carefully watched for some time. Now 
and then a fissure of the skull, simple or 
compound, is followed by suppuration be- 
tween the bone and the dura mater, the 
symptoms and treatment of which have 
already been noticed in the subject of "con- 
tusion of bone. 

A few years back, and it was held that 
intracranial inflammation woidd, in all 
probability, follow a fissure of the skull ; 
and hence the precept of Pott, 1 "that per- 
foration is absolutely necessary in seven 
cases out of ten of simple undepressed 
fracture of the skull. ' ' But of inflamma- 
tion following a fissure, one case only was 
met with in the wards of St. George's 
Hospital during a period of ten years, and 
in this case there was a wound leading 
down to the bone. The case, as in "con- 
tusion of the bone," went on well for up- 
wards of a fortnight ; and then, on the 
seventeenth day, came the symptoms of 
intracranial mischief, and death followed, 
notwithstanding the application of the tre- 
phine. 

The principle of non-interference also 
holds good in a comminuted fracture, even 
with depression of the fragments, provided 
there be no wound of the scalp and no 
symptoms. It is now an established rule 
in our metropolitan hospitals that simple 
fractures of the skull with depression and 
without sjmiptoms arc to be left alone. 
The depression may be so marked as to be 
easily detected ; and yet, so long as there 
are no symptoms, all operative interfer- 
ence, of whatsoever kind, is carefully to be 
avoided. 

In such a case the recovery may be as 

1 Injuries of the Head, p. 130. 



rapid and as uninterrupted as if there had 
been no depression of the bone. But it 
must not be forgotten that such a depres- 
sion may at any subsequent period lead to 
internal mischief of a serious nature ; and 
the patient ought to be put upon his guard 
as to the risks which he for the future may 
be subjected to. 

But supposing there be a wound leading 
down to the bone in a depressed fracture 
without symptoms, what is to be done? 
Are we to operate at once, or not ? The 
rule is, that we are to operate, and at once. 
Compound fractures of the skull with de- 
pression most frequently lead, as demon- 
strated by Sir A. Cooper and Sir B. Bro- 
die, 1 to intracranial suppuration; and 
hence the rule laid down by these celebrat- 
ed surgeons, that we are to operate to pre- 
vent the impending mischief. To this 
rule, however, exceptions ought to be 
made. A slight depression, especially when 
it corresponds to the thicker parts of the 
injured bone, does not require an immedi- 
ate operation. Neither does a deep in- 
driving of the bone over the frontal sinuses ; 
but here it must be borne in mind that the 
sinuses do not begin to make their appear- 
ance until several years after birth. And 
should a compound fracture with depression 
chance not to fall under the notice of the 
surgeon until some days after the accident, 
he ought, if there are no signs of inflam- 
mation, to abstain from operating ; and all 
the more readily, if the depression is a 
broad one, and the fracture comminuted. 
In such an injury the patient sometimes 
recovers without any intracranial inflam- 
mation. But in the punctured fracture, 
in which sharp splinters of the inner table 
are driven down upon, or into, the dura ma- 
ter, inflammation almost invariably arises 
sooner or later; and of all compound 
fractures of the skull, the punctured frac- 
ture is on this account the most dangerous, 
and the one which most imperatively calls 
for the use of the trephine. And closely 
allied to these punctured fractures are 
those in which a clean cut exists in the 
outer parts of the bone, with a more or 
less extensive splintering and depression 
of the inner plate. True it is that there 
may be some difficulty in such cases in 
ascertaining the exact conditi on of th e bone ; 
but we may be sure that the two plates are 
separated from each other, and the inner 
one splintered and depressed, if we can pass 
a probe sideways under the outer parts of 
the cut bone, and then feel the inner plate 
some distance deeper. 

Sometimes, in these compound fractures 
of the skull, and especially in the punctured 
fracture, a sharp fragment of bone may be 
seen sticking in the brain. In such a case, 

1 Med.-Chir. Trans., vol. xiv., pp. 401, 402. 
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one of Colles's 1 practical precepts is, that 
all attempts at removal should be post- 
poned for a few days, in order that the 
cerebral substance around the fragment 
may have time to consolidate ; but in such 
a ease I cannot help thinking that it is 
better to try and remove the piece of bone, 
which sometimes, even, comes away readily 
enough. In these attempts- the surgeon 
should, however, be exceedingly careful ; 
and should he find the fragment, notwith- 
standing all his care, sinking deeper into 
the brain, then there is no doubt that he 
ought at once to desist, and make no further 
attempt for a few days. 

Fig. 117. 





Fig. 117. Represents a button of bone sawed out 
with a trephine on account of the depression of a 
fragment by a blow with a stone. Spec. 1452, Sect. 
I., A. M. M. (See Med. and Surg. Hist. War of the 
Rebellion, Part I., vol. ii., p. 59.) 

Dr. J. L. Yan Ingen (N. Y. Journ. of 
Med., May, 1854, pp. 378-381), in the ease 
of an infant, aged 12 months, that lay to- 
tally insensible, with cold skin, no pulse 
perceptible at wrist and but little in the 
carotids, breathing scarcely perceptible, 
and obviously at the point of death from 
punctured fracture of the right parietal 
bone caused by falling head foremost upon 
a projecting tenj)enny nail, applied the 
trephine and raised the depressed bone. 
Sensibility soon returned, and complete 
recovery followed.] 

In the fractures which we have been 
considering, operative interference may be, 
and often is, of essential service ; but thus 
far we have dealt with the most favorable 
cases only, — those cases in which the injury 
of the bone was not accompanied by brain- 
symptoms. 

Passing now to those depressed fractures 
in which there are primary brain-symptoms, 
are we to operate in all such cases? If the 
fracture is a simple one, and the symptoms 
not very urgent, we may postpone the 
operation, and see what can be clone by 
other remedial measures, before resorting 
to the trephine. Slight symptoms may 
perhaps be dependent upon concussion of 
the brain, or upon some slight pressure, 
either by blood or by bone ; and such 
symptoms may pass off under the influence 
of judicious treatment But if the symp- 
toms are urgent — if they indicate a decided 
pressure upon the brain — then operative 
interference becomes necessary. 

[Cases illustrative of the value of the 

1 Lect. on Gurg., vol. i., p. 173. 



rule laid clown in the text may be found in 
the Med. and Surg. Hist, of the War of the 
"Rebellion, Part I., vol. ii., pp. 57, 59. See 
also Am. Journal of Med. Sciences, Oct., 
1879, pp. 4S9etseq.] 

And, from what has already been said, 
it follows that, with a' wound leading down 
to the bone, we ought to operate at once. 
If the symptoms are slight, the operation 
may be successful ; but if the symptoms 
are urgent — if compression of the brain is 
decided and strongly marked — there is 
every probability that all our efforts will be 
unavailing : for in such cases it very rarely 
happens that the brain-symptoms are de- 
pendent upon the depressed bone. The 
severe symptoms in fractures with depres- 
sion arise, for the most part, from extensive 
extravasations of blood, or some serious 
lesion of the brain-substance itself; and 
hence the reason of an operation being so 
seldom of any use. Still, notwithstanding 
all this, it is our duty to operate, as the 
symptoms may, after all, be wholly depend- 
ent upon the bone. Cases are certainly 
now and then met with in which symptoms 
of a very urgent nature persist so long as 
the bone remains depressed, and are re- 
lieved only by its removal. Of this, the 
most remarkable case is Cline's, 1 in which 
the symptoms continued for the extraordi- 
nary period of thirteen months, and still 
were relieved by the removal of the bone. 

As a general rule, a depressed piece of 
bone may be allowed to remain in a child 
without producing the serious results so 
commonly noticed in an adult; and, conse- 
quently, we may in a child postpone the 
elevation or removal of the broken bone, 
which in an adult we should j^roceed to 
operate upon at once. 
> In operating for a fracture with depres- 
sion, the only object is to elevate or to re- 
move the fragments which are driven down. 
Now if this can be clone by means of the 
elevator only, so much the better. Should 
this not be feasible, then we must see if we 
can gain sufficient room for the elevator by 
the removal of a slip of the sound bone over- 
hanging the depressed fragment; and this 
is to be clone by Hey's saw, if possible. 
The use of the trephine, so far as depressed 
bone is concerned, is to be restricted to 
those cases in which the edge of the frac- 
ture is regular, and without corners. And 
in trephining, great care should be taken 
to remove as little bone as possible ; but, 
in our anxiety not to remove too much, we 
must be especially eareful, and be sure that 
no irregular margin of the inner plate is 
left pressing upon the brain. In looking 
over the skulls in our different museums, 
it is curious and most instructive to ob- 
serve how frequently a sharp edge of the 

1 Mcd.-Cb.ir. Eev., vol. i., p. 471. 



FRACTURES OF THE BASE. 



623 



inner plate of the bone has been left de- 
pressed. 

[For illustrative cases, see Med. and 
Surg. Hist, of the War of the Rebellion, 
Part 1., vol. ii., pp. 55, 58. Also, Med. 
and Surg. Hist, of British Army in the 
Crimea, vol. ii., p. 295.] 

After the removal of parts of the skull, 
it was the custom in former times to pro- 
tect by plates of silver, or lead, or by some 
other means, the portion of brain thus left 
exposed. Of late years, however, this 
practice has been abandoned ; and now, 
the protection of the brain is left to the 
thickened dura mater and integuments, for 
it rarely happens that ossification takes 
place sufficiently to fill up the gap. Pa- 
tients, under such circumstances, may go 
unharmed for years. Occasionally, how- 
ever, the cicatrix gives way, hernia cerebri 
follows, and the patient dies. Thus it hap- 
pened to a young girl, in a violent fit of 
coughing, during which the cicatrix sud- 
denly gave way. 1 

[Fig. 118. 




Fig. US. Exterior view of trephine-hole eighteen 
years after the operation. Spec. 5024, Sect. I., A. M. M. 

In this case (see Figs. 118 and 119) the 
operation was performed by Dr. Nathan 
R. Smith, for epilepsy, following corn- 
Fig. 119. 




Fig. 119. Interior view of same specimen, showing 
the fibroid septum, with its falciform projection. 

pound depressed fracture of the right 
frontal bone, by a blow from a stone, at 

1 Edin. Med. Essays, vol. ii., p. 217. 



the depressed part, about three years after 
the accident. The youth, then aged 15, was 
comparatively well for six months after- 
wards ; but he gradually became idiotic, 
while physically he was well developed. 
He survived the operation eighteen years. 

The trephine-hole is 0.625 of an inch in 
diameter, and is almost closed by a tough 
diaphanous membrane, having a tendi- 
nous lustre, and appearing under the 
microscope as formed of superimposed 
layers of horny epithelium. There is a 
falciform projection from the inner sur- 
face of the membrane, which must have 
pressed upon the cerebral mass (Med. and 
Surg. Hist, of the War of the Rebellion, 
Part I., vol. ii., p. 319).] 

Finally, in a fracture of the vault, injury 
of a large venous sinus may occur; and in 
a compound fracture, such an injury may 
be followed by hemorrhage of an alarming 
character. But, however alarming such 
bleeding may at first sight be, it is generally 
said that the danger is more apparent than 
real ; the bleeding may be profuse, but it is 
easily controlled. Indeed, M. Chassaignac 1 
states, that he had not been able to find on 
record a single instance of fatal hcemor- 
rhage from a sinus thus wounded. There 
is, however, in the Museum of St. 
G-eorge's Hospital a preparation of a com- 
pound fracture of the skull laying open the 
left lateral sinus (Figs. 123, 124) ; and in 
this case, the patient, a powerfully-built 
man, aged 51, died of repeated attacks of 
haemorrhage. 

An injury of one of these venous sinuses 
may also lead to fibrinous deposits within 
the sinus [thrombosis], and suppuration 
[puriforni softening of the clots] , with all 
its secondary consequences. And pyaemia 
maj r , as a matter of course, follow any 
fracture of the vault ; but pyaemia is much 
more frequently met with in the slighter 
injuries — scalp-wounds, or contusion of the 
bone. Thus in twenty-three cases of 
simple scalp-wound or contusion of the 
bone, which ended fatally at St. George's 
Hospital within the space of ten years, 
purulent infection was noticed in fourteen 
instances; whereas in seventy-eight eases 
of fracture terminating fatally within the 
same period it was noticed in six cases 
only ; and even of these, five were com- 
pound fractures. The fact is, that in by far 
the greater number of fractures the patient 
dies long before the period at which puru- 
lent infection usually sets in. 

Fractures of the base. Fractures of the 
base of the skull are either direct or indi- 
rect; that is, the bones either give way at 
the spot which was actually struck, or at a 
point more or less remote from the seat of 
the injury. 

1 Des Plaies de Tete, 1842, p. 79. 
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In the vault, fractures are, as we have 
seen, for the most part direct ; but in the 
base, direct fractures are, comparatively 
speaking, very rare. 

Fig. 120. 




Fig. 120. Com 



pound fraeture of the skull, laying open 
;he lateral sinus. Outer view. 



At certain parts, however, the bones of 
the base of the skull are remarkably thin 
and brittle ; so thin, that if direct pressure 
is brought to bear upon them they readily 
give way. Thus scissors, slate-pencils, 

Fig. 121. 




Fig. 121. Compound fracture of the skull, laying open the 
lateral sinus. Inner view. 



tobacco-pipes, bayonets, have been thrust 
into the skull through the orbits, the nos- 
trils, and the occipital bone ; and the con- 
dyle of the lower jaw has even been driven 
into the middle fossa of the skull. 

Thrust-wounds in these regions, and 
especially those of the orbits and of the 
nostrils, are of great importance, from the 
readiness with which the brain may thus 
be injured. 

Injuries of this kind occur most fre- 
quently about the orbits, and in no class 
of cases is the surgeon more likely to be 



put off his guard as to the exact nature and 
extent of the injur}'. At first, all that may 
be apparent is the slight injury of the ex- 
ternal parts — a trifling wound of the upper 
lid, and sometimes not even this, for 
the instrument may have slipped un- 
der the lid, and left merely a patch 
of ecchymosis on the conjunctiva. 
Brain-symptoms there may be none. 
Two or three days may pass over, 
during which the patient goes about 
as usual ; then, brain-symptoms make 
their appearance, sometimes suddenly, 
and the patient dies in the course of 
a few hours, or days, and the true 
nature of the case is revealed only by 
the post-mortem examination. Such 
is the history of the cases recorded 
by Morgagni, 1 Sir A. Cooper, 2 Sir 
P. Crampton, 3 Guthrie, 4 and J. Pain- 
ter. 5 In other cases, recovery has 
taken place notwithstanding serious 
injury of the brain, indicated by se- 
vere brain-symptoms, 6 or by brain- 
protrusions. 7 One such case of re- 
covery is constantly quoted, in which 
it has, however, been made clear that 
the brain could not have been injured. 
Francois de Lorraine, Due de Guise, is 
represented 8 as having recovered after a 
lance had passed immediately above the 
eyeball, and through a part of the 
skull. But on referring to the re- 
port of the celebrated Ambroise 
Pare, 9 who had charge of the case, 
it has of late been proved that 
the lance did not pass au-dessus, 
but au-dessous de I'ceil; and, con- 
sequently, that the skull was not 
even injured. 

What has just been said of direct 
fractures of the orbit applies equally 
to thrust-wounds through the nos- 
trils. Whilst fencing with a walk- 
ing cane with one of his comrades, a 
soldier was hit on the nose ; but 
the only appearance of injury was a 
small puncture, not larger than a 
leech-bite, on the left ala. The man 
died a few days afterwards, with 
brain-symptoms ; but the exact na- 
ture of the case was never even sus- 
pected. At the post-mortem exami- 
nation, however, the brass ferule of the 
walking-cane was found in the skull, close 
to the left side of the sella turcica, and this 

1 Letter 51, vol. iii., p. 121. 

2 Lect. on Surg., Tyrrell, vol. i., p. 295. 

3 Dublin Jour., 1851, p. 352. 

4 Injuries of Head, p. 137. 

5 Dublin Jour., 1851, p. 353. 

6 Morgagni, Letter 51, vol. iii., p. 123. 

7 Lancet, 1837-38, vol. ii., p. 16. 

8 Boyer, Mai. Chir., t. v., p. 33, 4 e edit. 

9 (Euvres de Pare, edit. Malgaigne, Paris, 
1840, t. ii., p. 25. 
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had led to extensive inflammation of the 
membranes of the brain. 1 

[A case remarkably analogous to the one 
above mentioned, is reported in the Med. 
and Surg. Hist, of the War of the Rebel- 
lion, First Surgical vol. , p. 33. The speci- 
men is represented in the annexed wood- 
cut (Fig. 122). 

Fig. 12a 




Fig. 122. Transverse fracture of the posterior cli- 
noid process by a sword-thrust through the right 
nostril. Spec. 1612, Sect. I., A. M. M.] 

A direct fracture of the base has also 
happened by the condyle of the lower jaw 
being forcibly driven against its fossa, the 
diaphanous plate of which it has broken 
through. Of this fracture flhere is a speci- 
men in the Museum of St. George's Hos- 




five and six months, during which he al- 
ways complained mure or less of his head, 
and ultimately died with brain-symptoms. 
The right condyle - of the lower jaw was 
found pressing against the middle lobe of 
the brain, in which there was a large ab- 
scess. 

[A very frequent cause of direct fracture 
of the base of the skull is the impact of 
gunshot projectiles. The Med. and Surg. 
Hist, of the War of the Rebellion contains 
the histories of a great many cases of this 
sort; and, strange to say, many persons 
injured in this way recovered. From these 
histories the writer has collected one hun- 
dred and thirty -five (135) examples wherein 
recovery more or less complete occurred ; s* 
number of which, also, came under his own 
personal observation. Thirty-five appear 
to have recovered so fully as to return to 
duty permanently, or to enter the Veteran 
Reserve Corps on the one hand, or to be 
mustered out of, or discharged from, the 
service without pension on the other. At 
least one of those returned to duty was 
afterward killed in battle. Two or three 
recovered so completely as to re-enlist and 
be accepted. Most of them, however, were 
discharged from the service and pensioned, 
their disabilities ranging from one -fourth 

Fig. 124. 




Figs. 123, 124. Fracture of the skull, caused by the condyle of the jaw. 

a shows the condyle projected slightly into the cavity of the skull. 

Outer surface. Inner surface. 



pital. The bottom of the left glenoid fossa 
is broken, and the condyle of the jaw pro- 
jects slightly into the cavity of the skull. 
But a still better-marked case is that quoted 
by M. Chassaignac, 2 in which the right 
condyle of the lower jaw was driven into 
the skull by a fall from a great height on 
to the chin. The man lived for between 



1 Dublin Jour., 1851, p. 347. 

2 Plaies de Tete, p. 158 ; Jour. Hebd., t. iii., 
No. 37, Sept., 1834. 
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all the way up to total (Am. Jour, of Med. 
Sciences, April, 1881, pp. 335-362). It 
may well be that there is more chance of 
recovery from gunshot fractures of the base 
of the cranium than from other fractures 
of the same parts, other things being equal, 
because extravasated blood and most in- 
flammatory products can readily escape 
through the shot-holes in the skull, where- 
by the occurrence of cerebral compression 
is happily avoided.] 
And now as to indirect fractures of the 
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base of the skull. These fractures are very 
common; so much so, indeed, that they 
form by far the greater part of the fatal 
injuries of the head occurring in our civil 
hospitals. Such fractures were, for the 
most part, and for a long time, looked 
upon as fractures by contre-coup. But 
modern researches have proved that frac- 
tures by contre-coup are very rare at the 
base of the skull ; and a close analysis of 
fractures of the base shows that the bones 
of this region may be broken in different 
ways. 

A blow upon the perpendicular portion 
of the frontal may give rise to a fracture 
of the orbitar plate of this bone, without 
any injury whatsoever being perceptible in 
the intervening osseous tissue. Of this an 
example happened at St. George's Hos- 
pital in the year 1849, and a very similar 
case is related by Boyer. 1 

The central bones of the base may be the 
only bones broken when the front and back 
part of the head have been caught between 
two opposing forces. 

Fractures of the base may also be pro- 
duced by the force acting from below up- 
wards, the shock being transmitted through 
the intermedium of the spinal column ; 
and, as in the previous instances, the bones 
broken may be far away from the spot 
which was struck. Alighting on the knees, 
or on the feet, in falls from great heights, 
gave rise, in one instance, 2 to a breaking 
off of the apex of the right petrous bone, 
and of both posterior clinoid processes ; in 
another instance, 3 to a fracture also of the 
right petrous bone, and a slight fracture 
of the same side of the sella turcica ; and 
in a third instance, 4 the only bone broken 
about the skull was the cribriform plate 
of the ethmoid ; every other bone in this 
region was perfectly sound. 

But fractures such as these axe, one and 
all, of rare occurrence, and but very few 
such cases are recorded by modern surgeons. 

Impulsion of the spinal column forcibly 
against the condyles of the occipital bone is 
supposed by some surgeons to be the cause 
of the fractures so frequently observed at 
the base of the skull. Such was Earle's 
opinion, 5 and Sir B. Brodie states that his 
own experience corresponds very nearly 
with that of Karle ; and lately Mr. Hilton, 
in his valuable Lectures on the Cranium 
(p. 61), comes to the conclusion that the 
frequency of the fractures occurring through 
the petrous bone is dependent upon the 
forcible impulsion of the spine against the 
occipital bone. 

That certain fractures of the base may 

1 Journ. de Med., aout, 1766, Paris. 

2 Journ. l'Exper., novernbre, 1843. 

3 Bull, de la Soc. Anat. de Paris, 1848, p. 193. 
i Id. 1848, p. 258. 

5 Sir B. Brodie, Med.-Cb.ir. Trans., xiv., p. 329. 



be thus produced there is no doubt ; but 
that most of the fractures of this region 
happen otherwise has, I think, been proved 
also beyond a doubt. A fracture of the 
base may be strictly limited to the front, 

Fig. 125. 




Fig. 125. Fracture limited to anterior fossa. 
Fig. 126. 




Fig. 126. Fracture limited to middle fossa. 

middle, or back part of this region of the 
skull ; and preparations illustrating these 
different fractures have for many years 

gist been in the Museum of St. G-eorge's 
ospital. But, as far as I know, M. Aran 1 
was the first to prove, by experiments, 
how certain fractures came to be strictly 
limited to certain regions. In precipitating 
a large number of bodies from various 
heights on to the head, M. Aran found 
that the part of the vault which first struck 
the ground gave, as it were, the key to the 
fracture which would take place at _ the 
base. Similar results were also obtained 
when diffused blows were dealt upon differ- 
ent parts of the skull by means of a large 
and heavy hammer. 

1 Arch. Gen. de Med., iv e ser., t. vi., p. 180. 
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In the front part of the vault, injuries 
thus produced led to a fracture of the an- 
terior fossa; in the middle part of the 
vault, they led to a fracture of the middle 
fossa ; and at the back of the head, to a 

Fig. 127. 




Fig. 127. Fracture limited to posterior fossa. 



fracture of the posterior fossa. In no sin- 
gle instance was a fracture detected at the 
base, without a line of fracture in the cor- 
responding part of the vault. 

Taking, then, these experiments of M. 
Aran's, it will be found that the line of 
fracture, instead of beginning at the base, 
starts from that part of the vault which 
was first struck, and stretches from thence 
into the base. And the truth of this has 
been proved by an analysis which I made 
of all the eases of fractured base of the 
skull admitted into St. George's Hospital 
during a period of ten years, in the great 
majority of Avhich the cause of the fracture 
was either a fall from a great height, or a 
blow from some heavy instrument. 

But, to trace out these fractures accu- 
rately, the skull must be divided into three 
different zones or segments ; an anterior 
zone, formed by the frontal, the upper part 
of the ethmoid, and the, fronto-sphenoid ; 
a middle zone, by the parietals, the squam- 
ous and the anterior surface of the petrous 
portions of the temporals, with the greater 
part of the basi-sphenoid ; and a posterior 
zone, including the occipital, the mastoid, 
and the posterior surface of the petrous 
portions of the temporals, Avith a small 
part of the body of the sphenoid. 

With the skuil thus divided, the line of 
fracture, in the less severe eases, is strictly 
limited to one of these zones. Out of 
twenty-five cases, the line of fracture was 
found to be thus strictly limited : to the 
anterior zone in five eases ; to the middle 
one in fourteen cases ; and to the posterior 
one in six. 

In severer cases, the line of fracture 
starting from the vault spreads into two 



of the fossfB at the same time, and this is 
readily accounted for by the position of the 
middle fossa, which, wedged in between, 
and firmly articulated with, the bones of 
the other fossae, either receives or trans- 
mite the injury. Thus, out of twenty- 
nine cases in which the line of fracture 
occupied two of the fossse at the same 
time, in fourteen it was the middle and 
anterior fossfe which were implicated; 
and in fifteen, the middle and poste- 
rior. 

In the most severe cases, all three 
fossae may be implicated at the same 
time; but, within the ten years, this 
happened only in ten cases. 

Such an analysis points out, more- 
over, that the middle fossa, either alone, 
or in combination with the other fossae, 
is the region in which fractures most 
frequently occur. Out of the sixty- 
four eases, the middle fossa was broken 
in no less than in fifty-three cases. 

In the severer forms of injury there 
may be, in various parts of the base, 
some small circumscribed fractures in 
addition to, and having no connection 
with, the main line of fracture. Thus, 
the roof of the orbit is sometimes broken 
independently of, and away from, the prin- 
cipal fracture ; and so, too, may the pos- 
terior clinoid processes be thus broken. 
[In the case from which Fig. 128 was 

Fig. 128. 




Fig. 12& Fracture of the orbital plate of the fron- 
tal, the ethmoid, and sphenoid. Spec. 8440, Sect. I., 
A. M. M. 

taken, death occurred on the seventh day 
after contusion, inflammatory symptoms 
having been developed on the sixth day. 
(Med. and Surg. Hist, of War of Kebellion, 
Part I., vol. ii., p. 55. See also, Surg. 
Diet., p. 467, Am. ed.; Trans. N. Y. 
Patholog. Soc, vol. i., p. 39, and vol. i. s 
pp. 33-35.] 
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The only symptoms that can be depended 
upon as indicative of fractured base of the 
skull, are connected either with an escape 
of some of the contents of the skull, or 
with an injury done to the nerves as they 
are emerging from the skull. 

The contents of the skull which may es- 
cape in the fracture of the base are blood, 
watery fluid, or brain-substance. The 
watery fluid and the brain-substance must 
be left for further consideration, and so, too, 
must the injury of the nerves. Remains 
then the escape of blood. 

And now, in order that this escape of 
blood may take place, the line of fracture 
must run in certain given directions ; it 
must in its course involve some of the large 
vascular channels lying at the base, and it 
must, moreover, open a road through 
which the blood can get out of the skull 
into some part where its escape may be 
visible. But should it so happen that the 
injury does not produce effects such as these, 
there may be a very extensive fracture of 
the base, the existence of which cannot be 
revealed until the post-mortem examination 
takes place. 

A fracture of the base may manifest it- 
self by an escape of blood into the cellular 
tissue of the orbit and eyelids ; by bleed- 
ing at the nose, or subsequent vomiting of 
blood ; by bleeding from the ears ; by an 
escape of blood into the cellular tissue in 
the mastoid region, or into that of the 
back of the head. 

A fracture involving the orbitar plates 
of the frontal, and extending into the 
sphenoid, may lay open either the venous 
channels in this region, or the ophthalmic 
artery — the former much more commonly 
than the latter. 

The blood, at first poiired out at the 
back of the orbit, soon makes its way for- 
ward ; readily infiltrating the loose cellular 
tissue of this region, it shows itself under 
the ocular conjunctiva and subsequently 
spreads into the eyelids. First the ocular 
conjunctiva, then the lids ; such are the 
points at which blood coming from the bot- 
tom of the orbit must show itself. But it 
is the effusion of blood under the ocular 
conjunctiva which must guide us in our 
diagnosis, and for this purpose the effusion 
must not consist of a few patches only ; it 
must extend into the cellular tissue of the 
orbit beyond our sight. As to the lids, the 
lower one generally becomes discolored be- 
fore the upper one. M. Velpeau thinks 
that the lower lid is always the first to be 
discolored ; biit I have seen several cases 
of fractured base in which the ocular con- 
junctiva and the upper lid were ecchy- 
mosed without any discoloration of the 
lower lid. 

Effusion of blood under the ocular con- 
junctiva is, then, the sign by which a frac- 



ture of the base may be recognized. But 
a fracture of this region may exist without 
any effusion of blood under the ocular con- 
j unctiva, or the lids only may be discolored ; 
and in such cases it must be borne in mind 
that, however, extensive the fracture, it 
cannot be diagnosed. 

Out of twenty-three cases of fractured 
base, involving more or less extensively 
the orbitar plates of the frontal, all of 
which occurred at St. George's Hospital 
within the space of ten years, it was found, 
in eight cases, that there were no traces of 
extravasated blood to be seen either in the 
eyelids or under the ocular conjunctiva ; 
and in five cases, that the effusion of blood 
occupied the eyelids only : so that in these 
thirteen cases there could have been no 
suspicion whatever as to the existence of a 
fracture. But, on the other hand, the na- 
ture of the injury was made manifest in 
the ten remaining cases by the blood effused 
under the ocular conjunctiva and in the 
lids. 

Blood may, however, be effused into the 
lids, and under the ocular conjunctiva, in 
fractures of the malar, or of the superior 
maxillary, bones ; and this may give rise 
to an error in diagnosis. But such cases 
are of rare occurrence. One was published 
some few years back by Mr. Holmes. 1 

[Dr. Hodges points out (Boston Med. 
and Surg. Journal, April, 1873), that 
ecchymosis of the eyeball is of value as a 
sign of fracture of the base of the skull, and 
sums up as follows : 1 . An effusion of blood 
beneath the scalp, if it does not gravitate 
backward, often produces an ecchymosis in 
the cutaneous surface of the eyelids, but 
never in the conjunctival siirface of the 
lids or of the globe. 2. A blow directly 
upon the eyeball may give rise to an ecchy- 
mosis of the conjunctiva, both of the globe 
and lids. 3. Where fracture of the base 
of the skull is indicated by ecchymosis, 
this ecchymosis appears first beneath the 
conjunctiva of the globe, then beneath the 
palpebral conjunctiva, and only subsequent- 
ly in the integument of the lids, if at all. 
4. When the injury has been such as to 
make a fracture of the cranial base proba- 
ble, external ecchymosis of the lower lid, 
and less frequently of the upper lid, is a 
significant symptom only when it accom- 
panies ecchymosis of the globe, or follows 
it after an interval.] 

Effusion of arterial blood at the back of 
the orbit, in consequence of a fractured 
base, is of further interest, inasmuch as it 
may ultimately lead to a traumatie aneur- 
ism, which may go on increasing in size, 
and thus imperatively call for surgical in- 
terference. 

Three such cases have occurred, within 

1 Association Medical Journal, 1855, p. 967. 
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the last few years, to London surgeons ; 
two at the London Hospital itself, and one 
at the Seamen's Hospital. In all these 
three cases, the history and the symptoms 
left no doubt as to the nature of the injury ; 
in all three, a ligature was ultimately ap- 
plied to the common carotid, and in all 
three recovery followed this operation. l 

Bleeding from the nose or mouth, or 
vomiting of blood, occurs, not unfrequently, 
after injuries of the head ; but the great 
vascularity of the membrane lining these 
cavities renders this bleeding much less 
valuable as a diagnostic sign of fractures 
of the base than that which proceeds from 
the ear. Still, if the bleeding be copious, 
and especially if it continue for some time, 
there is no doubt that it then becomes 
a symptom of great value as a means of 
diagnosis. Out of thirty-two cases of 
fractured base, implicating the central 
bones of this region, all of which occurred 
at St. George's Hospital in the space of 
ten years, bleeding from the nose or mouth, 
or subsequent vomiting of blood, was pres- 
ent in no less than in fourteen instances. 
The symptoms in these cases were such as 
to lead to the belief that a fracture existed 
in some of the bones of the base corres- 
ponding to the pharynx or nose ; and dissec- 
tion proved that out of the fourteen cases, 
the fracture was confined in four cases to 
the ethmoid ; in three, to the body of the 
sphenoid ; and in one, to the basilar pro- 
cess. In five cases, the fracture involved 
both the ethmoid and the sphenoid ; and 
in one case it extended not only through 
these bones, but through the basilar also. 

In the vomiting of blood, proceeding 
from a fractured base, it not unfrequently 
happens that the fluid thrown up is of a 
dark bistre color ; having been swallowed 
and retained in the stomach for some time, 
the blood has, in fact, been more or less 
acted upon by the gastric juice. Such ap- 
pearances I have several times noticed 
when vomiting occurred after the subsi- 
dence of the symptoms of concussion which 
accompanied the fractured base. 

Bleeding from the ears, in severe injuries 
of the head, has, for many yeai's past, been 
held, and deservedly too, as one of the 
most valuable diagnostic signs of fractured 
base. But this bleeding, to be of any 
value as a means of diagnosis, must be of 
a serious nature, and, above all, it must 
continue for some time. With such a 
bleeding, it may be safely diagnosed that 
there is a fracture of the base running 
through the petrous bone, and opening up 
a communication between the cavity of the 
tympanum and some of the numerous and 
large vascular channels which surround 

1 Med.-Chir. Trans., vol. xxii., pp. 124-134 ; 
xxsvi., p. 221. 



this bone, or with an extravasation of blood 
within the cranium itself. 

Out of thirty-two carefully dissected 
cases of fracture of the middle fossa im- 
plicating the petrous bone, the flow of 
blood from the ear was profuse and contin- 
uous in fifteen cases, and in all these cases 
the diagnosis of the injury was clear. 

On the other hand, fractures of the tem- 
poral bone frequently occur in which there 
is no sign that can lead to the supposition 
of such an injury. In such cases, either 
the line of fracture does not extend into 
the tympanum, or, if it does, the mem- 
brana tympani is not ruptured, and the 
blood cannot consequently get into the ex- 
ternal meatus. Thus, in twelve of the 
seventeen remaining cases, the tympanum 
was not involved in the fracture, and in 
the other five cases the tympanum was 
fractured, but the membrana tynipani was 
not ruptured. 

In those cases in which a fracture of the 
petrous bone communicates with one of 
the venous sinuses on the inside of the 
skull, and in which there is no rupture of 
the membrana tympani, there can be no 
bleeding from the ear ; but, in such cases, 
the blood poured into the cavity of the 
tympanum soon finds its way through the 
Eustachian tube, so that there may be 
bleeding from the nose or from the mouth, 
or subsequent vomiting of blood. Of this, 
careful dissections leave no doubt. And 
this passing of blood from the cavity of 
the tympanum through the Eustachian 
tube may even take place when there is a 
rupture of the membrana tympani ; so that, 
in some few cases of fractured petrous bone, 
we may actually have bleeding both from 
the ear and from the nose at the same 
time. 

Extravasation of blood, and consequent 
discoloration of the skin, appearing in the 
mastoid region some hours after a severe 
injury of the head, may lead to the suspi- 
cion of a fracture involving the posterior 
part of the base ; and all the more valu- 
able will this sign become, if the injury did 
not bear directly upon this region, and es- 
pecially if it bore upon the opposite side of 
the head. 

A discoloration of the integuments of 
the lateral parts of the neck, appearing 
subsequent to an injury of the head, may 
also serve as a guide to the diagnosis of a 
fracture of the base. The blood oozing 
from the fractured skull gradually infil- 
trates the cellular tissue of the neck, and 
thus ultimately reaches the skin, which be- 
comes discolored, as if bruised. 

And a sudden puffiness in the occipital 
region, with discoloration of the skin, some 
hours after a severe injury on this part of 
the head, may also be of use in the diag- 
nosis of a fractured base. The large ven- 
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cms sinnsea connected with the occipital 
may, when this bone is broken, be torn 
across, and thus give rise to an extravasa- 
tion of blood, which gradually oozing 
throiigh the line of fracture, may ultim- 
ately show itself in the superficial parts, 
and thus reveal the nature of the injury. 

Fractures of the base of the skull, even 
when clearly recognized, lead but very sel- 
dom to operative interference. All our 
treatment must be directed, not against the 
broken bones, but against the accompany- 
ing cerebral lesions. In some rare instances 
we may, however, have to resort to an 
operation, even in ,the base of the skull. 
Thus in a comminuted fracture, with de- 
pression, I have seen a fragment removed 
which proved to be the greater part of the 
roof of the orbit. And the trephine has 
been applied, and successfully too, close to 
the foramen magnum. 1 

[See Med. and Surg. Hist, of War of 
Eebellion, Part I., vol. ii., p. 57, 60.] 

What occurs about the broken bones, 
when the patient survives a fractured base ? 
Does union take place? And if so, by 
what medium are the broken bones united ? 

In some cases, even after a lengthened 
period — months, and years — no trace of 
union has been found. In other cases, the 
line of fracture has been found united 
partly by dense fibrous tissue, and partly 
by a thin layer of inlaid bone. And in 
other cases, again, bony union has been 
perfect, and throughout the whole line of 
fracture. In some cases of bony union, 
porous bone has been found heaped up 
along the sides of the line of fracture on 
the inner side of the skull ; and when the 
fracture passes through one of the sinuses, 
this heaping up of bone may be such that 
the channel becomes blocked up. 

Separation of the sutures. — A question 
has arisen whether a separation of the 
sutures can possibly occur, without the 
bones being in some way or other broken. 
As might well be supposed, from the nature 
of the articulations about the skull, a sep- 
aration of suture without a fracture is a 
very rare form of injury. I have observed 
it but once. It occurred in the back part 
of the squamb-parietal suture. The tem- 
poral having been slightly separated from 
the parietal, and driven upwards, these 
bones presented at first sight the appear- 
ance of a fracture with depression. 

In every other ease in which I have met 
with separation of the sutures, it has al- 
ways been in connection with extensive 
fractures stretching into the base. Thus, 
in seventy-eight cases of fractured skull, 
there were fourteen cases in which there 
was extensive separation of the sutures, 

1 Med.-Chir. Trans., vol. ii., p. 105. 



two or more of which were sometimes im- 
plicated at the same time. 

As to the frequency with which the var- 
ious sutures give way, an analysis of these 
fourteen cases proves that separation of the 
coronal suture occurred in seven cases ; in 
the lambdoid, it occurred in six eases ; in 
the sagittal, in four ; in the petro-occipital, 
in one ; in the temporo-parietal, in one ; 
and in the spheno-parietal, in one. It 
sometimes happens, when several sutures 
have given way at one and the same time, 
that a whole bone becomes detached from 
the other bones. Thus, in one case where 
there was complete separation of the coro- 
nal suture, the frontal was at the same time 
extensively separated from its connections 
with the other bones of the skull, and thus 
all but isolated. 

This separation of the sutures is, as a 
matter of course, most likely to occur before 
the adult period of life, and when the bones 
have not been soldered together. It has, 
however, happened at an advanced age, as 
proved by a ease of Morgagni's, 1 in which 
the patient was sixty years old. 

Coexisting, as separation of the sutures 
for the most part does, with extensive frac- 
ture of the base, this injury must be classed 
among the most dangerous to which the 
skull is subject. It invariably indicates that 
great violence has been done to the bones. 
Oftentimes it is accompanied by laceration 
of the pericranium, and separation of the 
dura mater; sometimes even by exten- 
sive laceration of both these membranes, 
through which the brain-substance may be 
squeezed out of the skull, and found lying 
immediately imder the integuments. 

A most extensive separation, of the su- 
tures, with fracture of the bones, may, 
however, take place without any injury oi 
the cerebral substance. Of this, I once dis- 
sected a most remarkable instance. The 
skull was extensively broken ; the two pa- 
rietal bones were widely separated from 
each other, and on a different level in the 
whole length of the sagittal suture ; the 
left bone was in its natural position, but 
the right was driven clown about two lines. 
The brain itself was not in the slightest de- 
gree injured. 

Disjunction of the sutures, in its symp- 
toms and treatment, cannot be separated 
from fractures of the skull. 

[Quesnay (op. cit. , p. 8) mentions the 
case of a man treated by Mouton, who had 
sustained separation of the sagittal suture 
in consequence of a fall. Trephining gave 
vent to a great deal of extravasated Dlood, 
the threatening symptoms immediately 
ceased, and the man got well. 

Gruthrie (Commentaries, etc., pp. 349, 
350, Am. ed. ) relates the case of a dragoon 

1 Letter 51, art. 28. 



WATERY DISCHARGES. 



631 



■who sustained separation of the sagittal su- 
ture by falling from his horse on to the top 
of his head. After trephining permitted 
the extravasated blood to escape, he gradu- 
ally recovered. 

Of course the base of the cranium was 
not fractured in these cases. The parietals 
separated, one from the other, at the sagit- 
tal suture, with laceration of the superior 
longitudinal sinus, and extravasation of 
blood between the bone and the dura mater. 
On freeing the brain of compression by tre- 
phining, both patients readily recovered.] 

"Watery Discharges in connection 

with severe injuries op 

the Head. 

As an accompaniment of severe injuries 
of the head, a thin watery fluid is now and 
then found issuing either from the ear, or 
from the nose, or from some part of the 
vault of the skull. 

From the ear. The watery discharge 
from the ear is that" most commonly met 
with. As early as the year 1727, Stalpar- 
tius van der Wiel 1 published a case in which 
large quantities of a thin, clear, watery 
fluid had escaped from the ear^ for several 
days, after a severe injury of the head. 
This case, and another quoted by Stalpar- 
tius from Joel Langelottus, are the only 
cases usually referred to as having been ob- 
served by the older surgeons ; but O'Hallo- 
ran, 2 some thirty years later, also published 
a case of the same nature, and in some re- 
spects even more characteristic; and the 
elder Dease 3 appears likewise to have been 
well acquainted with the occurrence of this 
peculiar watery discharge from the ear. 
But, notwithstanding the striking nature 
of these facts, the subject was subsequently 
lost sight of until some forty years back, 
when M. Laugier, 4 by some carefully-made 
dissections, first brought to light the coex- 
istence of this watery discharge from the 
ear with a fracture of the petrous bone and 
a rupture of the membrana tympani ; and 
then followed the question, even now so 
much debated, as to the possible source of 
this fluid. 

The various opinions which have been 
broached upon this point may, however, be 
reduced to two classes : one in which the 
fluid is said to be nothing but the serum 
of the blood ; the other, in which it is said 
to be the secretion from some membrane. 

This fluid was at first thought to be 
nothing but the serum from a clot of extrav- 
asated blood lying over and in direct contact 
with the fracture. Sueh was Laugier's first 
opinion, published in 1839, to which he 

1 Observat. rarior. cent, prior., obs. xv. 

2 Injuries of the Head, p. 120. 

3 Colles's Lect., by McCoy, vol. i., p. 155. 

* Comp. Rend, de l'Acad. des Sc, 1839, p. 240. 



has latterly added the ' c exudation of serum 
from lacerated vessels lying along the bro- 
ken bone, and the neighboring soft parts." 1 
M. Chassaignac also thought that the fluid 
is due to the serum of the blood, but that 
it oozes through a fraying of the thin outer 
wall of some one of the large venous sinuses 
connected with the petrous bone. 2 

Neither of these opinions has, it must 
be confessed, been borne out by subsequent 
experience. 

The fluid has, in turn, been ascribed to 
one of the several secreting membranes 
with which the petrous bone is so closely 
connected. It has been thought to be the 
liquor Cotnnnii ; the fluid from the cavity 
of the arachnoid ; then, again, the cerebro- 
spinal fluid. 

That the discharge is clue, in some cases 
at any rate, to the escape of the cerebro- 
spinal fluid, there is now no longer any 
doubt. First mooted by Auguste Berard 
and M. Nelaton, 3 this opinion was subse- 
quently taken up and thoroughly investi- 
gated by M. Robert. 4 Anatomy, dissec- 
tion of morbid specimens, experiments on 
the dead subject, all led to the conclusion 
that the watery discharge from the ear, 
after a severe injury of the head, is due to 
the escape of the cerebro-spinal fluid. And 
M. Chatin, 5 in analyzing this watery dis- 
charge, found its composition to be the 
same as that of the cerebro-spinal fluid, 
both being especially marked by the very 
small quantity of albumen and the large 
quantity of chloride of sodium. 

The escape of the cerebro-spinal fluid im- 
plies a fracture eutting across the meatus 
internus and communicating with the tym- 
panum, a laceration of the tubular sheath 
of the cerebral membranes surrounding the 
seventh pair of nerves within the meatus, 
and laceration of the membrana tympani. 
Of these various lesions, the only one about 
the proof of which there has been any diffi- 
culty is the laceration of the cerebral mem- 
branes within the meatus. There is, how- 
ever, in the Museum of St. George's Hos- 
pital, a preparation which I dissected some 
years back, and which leaves no doubt upon 
this point. 

But there are many eases in which dis- 
section proves that the fracture has noth- 
ing to do with the meatus internus ; what- 
ever its course, either across or perpen- 
dicular to the axis of the petrous bone, the 
fracture passes through the internal and 
middle ear without touching the meatus. 
In such cases, it is clear that the watery 
discharge cannot be due to the escape of 

1 Arch. G. de Med., iv e ser., t. viii., p. 413. 

2 Mem. de la Soc. de Chir. de Paris, torn, i., 
p. 542. 

3 Compend. de Chir. Prat., t. ii., p. 591. 

4 Mem. de la Soc. de Chir. de Paris, t. i., p. 562. 

5 Id., p. 568. 
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the cerebrospinal fluid. It is then said, 
by many surgeons, 1 to be the liquor Cotunnii 
proceeding from the membrane of the laby- 
rinth ; and difficult, indeed, would it be, in 
many cases, to prove that the watery dis- 
charge is not in part due to this fluid, 
where the fracture runs through both the 
internal ear and the tympanum, which are 
thus made to communicate with each other, 
their investing membranes being torn. In 
opposition to this view, we have, how- 
ever, the quantity of the fluid, which often- 
times is so great that we can scarcely realize 
the idea of its being all furnished by a mem- 
brane of so limited an extent. And to this 
we may add those cases of profuse watery 
discharge from the ear, after a severe injury 
of the head, in which it has been proved 
that there was no fracture involving either 
the internal or the middle ear, and no com- 
munication whatsoever between these cavi- 
ties. 

Such a case occurred at St. George's Hospital 
in the year 1854. Theruaii, having fallen off 
a ladder about twenty feet high, was admitted 
with a discharge of bloody fluid from the left 
ear, and a scalp-wound, not exposing the bone, 
at the upper and back part of the head. He 
died on the seventh day after the accident, 
with diffuse cellular inflammation of the scalp, 
and symptoms of cerebral mischief. As to the 
fluid from the ear, on the morning following 
the accident it was of a roseate hue, and flow- 
ing so freely that in less than an hour a couple 
of ounces were caught in a gallipot placed un- 
der the ear. The discharge went on thus for 
two days, the pillow-case being so soaked that 
it became necessary to have towels placed under 
the head. On the third day, the fluid was 
much less in quantity, and on the sixth there 
was but little of it, and it was of a puriform 
appearance. The temporal bone was carefully, 
and at several different times, examined both 
by Mr. Henry Gray and by myself. There was 
no fracture, and no injury whatsoever of the 
bone itself; there was no kind of communica- 
tion between the middle and the internal ear ; 
the membrane lining the cavities of the inter- 
nal ear was perfectly natural in every respect ; 
the membrane lining the cavity of the tym- 
panum and the mastoid cells was intensely 
vascular throughout, and covered with amuco- 
purulent secretion ; the membrana tympani was 
extensively ruptured at its anterior and inferior 
part. The case has been recorded by Mr. 
Henry Gray in the Transactions of the Patho- 
logical Society of London,vol. vi., p. 22. In this 
case there was no fracture; the watery dis- 
charge could not, then, be due either to the 
escape of the cerebro-spinal fluid or to an in- 
creased secretion from the arachnoid, or to a 
filtration of the serous part of the blood. There 
was no communication between the middle and 
the internal ear ; it could not, therefore, be due 
to the escape of the liquor Cotunnii. But there 
was a rupture of the membrana tympani, and 
the membrane lining the cavity of the tym- 
panum was intensely vascular ; and this, I think, 
proves that, in this case, at any rate, the fluid 

1 Diet, de Med., 2 e edit., t. xxix., p. 570. 



proceeded from the inflamed membrane Gf the 
middle ear. 

Another case of copious watery discharge 
from the ear, after an injury of the head and 
without any fracture of the temporal bone, 
occurred at St. George's Hospital a few years 
ago. The man was admitted with bleeding 
from the ear, which was followed by a copious 
watery discharge. He died ; and on dissecting 
the temporal bone most carefully, Mr. Holmes 
could find no fracture in any part of it, and no 
injury whatsoever either in the tympanic 
cavity or in any part of the internal ear. The 
discharge was connected with fracture of the 
lower jaw just below the condyle: the lower 
fragment had perforated the wall of the meatus 
auditorius. 

I have mentioned these two cases par- 
ticularly to prove that cases do, now and 
then, occur in which an injury of the head 
has been followed by a copious watery dis- 
charge from the ear, without any fracture 
or injury about the petrous bone, or any 
communication between the middle and the 
internal ear. 

What value, then, are we to attach at 
the present time to the watery discharge 
from the ear as a diagnostic sign of a frac- 
ture of the base ? Can it now be said, that 
a profuse watery discharge from the ear, 
after an injury of the head, is pathogno- 
monic of fracture of the petrous bone? It 
must be confessed that we cannot say this. 
On the other hand, however, there is no 
doubt that the symptom still remains as 
one of great diagnostic value under certain 
circumstances. 

A close examination of these cases of 
watery discharge shows that this fluid 
makes its appearance under different cir- 
cumstances. In some cases, no discharge 
of blood, or only a very small quantity, 
precedes that of the watery fluid ; the dis- 
charge is, in fact, watery, and unmis- 
takably so, immediately after the accident. 
In other cases, a copious flow of blood, 
going on for some hours, precedes the 
watery fluid. In other cases, again, the 
flow of blood is decided, but to no great 
amount, and for no long period ; and then, 
sooner or later, comes the watery dis- 
charge. There are, then, as far as is 
known at present, three classes of cases of 
this watery discharge. 

In the first class, where the fluid from 
the ear is plentiful, and of a decidedly 
watery character immediately after the 
accident, there need be no doubt as to the 
nature of the injury, — the watery discharge 
is due to the escape of the cerebro-spinal 
fluid, which, as already stated, can only take 
place through a fracture of the petrous 
bone implicating the internal auditory canal 
and its membranes. 

In the second class of cases, character- 
ized by a copious and prolonged bleeding 
from the ear, followed by a watery dis- 
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charge, a fracture of the petrous bone may 
also be safely diagnosed ; but it cannot be 
said that the fracture follows any particu- 
lar course. In these cases it must 5> how- 
ever, be clearly understood, that it is not 
to the watery discharge that we can trust 
for our diagnosis, but to the copious and 
prolonged bleeding. 

Thus far there is no difficulty. Not so, 
however, in the third class of cases, in 
which there is at first a discharge of blood 
only, neither copious, nor prolonged, which 
is followed by a watery discharge, varying 
as to the time of its appearance — varying 
as to its quantity, it may be present 
within a very few hours after the accident, 
— it may be profuse within a very few 
hours after its appearance. These are 
the cases in which experience has, of late, 
proved that the diagnosis ought to be 
doubtful. The discharge of blood is cer- 
tainly not of a character to warrant a diag- 
nosis of fracture of the petrqusbone ; and 
as to the watery discharge, it is now well 
known that such a discharge may occur 
within a few hours after the accident, that 
its quantity may even be profuse, and yet 
that there may be no fracture. 

It has been stated by some surgeons 
abroad, and especially by M. Robert, 1 that 
this profuse watery discharge, after an 
injury of the head, belongs especially to 
childhood and youth ; but the cases which 
have fallen under my own notice, it so 
happens, have been for the most part be- 
yond thirty years of age. 

A profuse watery discharge from the ear 
has always been held as one of the very 
worst features in an injury of the head. 
At one time, indeed, so bad was this 
feature thought to be, that it was said that 
no patient ever recovered who presented 
this symptom. Such, in former years, was 
the opinion of the elder Dease, 2 and such, 
even in later years, was at one time the 
opinion of M. Ilobert. 3 But Stalpartius's 
first case, in which, after an injury of the 
head, complete recovery took place, not- 
withstanding a most profuse discharge of 
a watery fluid, had evidently been forgotten 
for a time ; and, of late years, several 
cases of recovery have been recorded. 

In recording cases of recovery a$er this 
profuse watery discharge from the ear, we 
must, however, for the future bear in mind 
carefully to note the precise circumstances 
under which the discharge took place, and 
especially the precise characters of the 
fluid from its very first appearance. It 
must be particularly stated whether the 
fluid was watery from the beginning, or 
whether it was merely bloody ; and then, 

1 Arch. G6n. de Med., iv e ser., t. ix., p. 407. 
1 Colles's Lectures, by McCoy, vol. i., p. 155. 
1 Arch. Gen. de MeM., iv e ser., t. ix., p. 409. 



whether the flow of blood was continuous 
for any length of time. And unless these 
points are carefully looked to, there will be 
some doubt as to recovery having taken 
place after a fractured base. 

From the nose. A discharge of a watery 
fluid sometimes takes place from the nos- 
trils, after a severe injury of the head ; but 
such a discharge occurs much less fre- 
quently from the nose than from the ear. 

Attention was first called to this subject 
by a case which was under the care of 
Blandin, at the Hotel-Dieu, in the year 
1840. 1 The actual source from whence 
this fluid came was not clearly made out in 
this case ; but in M. Robert's case, 2 which 
occurred in 1845, a careful examination 
proved that the dura mater lying over a 
fracture of the sella turcica was torn to the 
extent of about an inch, and that the vis- 
ceral arachnoid corresponding Xo the an- 
terior lobes of the brain was also torn. 
Moreover, some water dropped on to the 
sella turcica soon made its way into the 
nostrils, and, more especially, into the 
right side. 

What are the characters of this watery 
discharge from the nostrils? Whenever 
carefully examined, the characters of tlrs 
fluid have been found to be precisely simi- 
lar to those of the profuse watery discharge 
from the ear belonging to our first class of 
cases. The fluid, then, is marked by its 
limpidness, and by its containing a large 
quantity of chloride of sodium, and little 
or no albumen ; in fact, it is of the same 
nature as the cerebro-spinal fluid. M. 
Chassaignac, 3 however, sees here, as he 
did in the ear, nothing but a filtration of 
the serous part of the blood contained in 
the numerous venous sinuses in close con- 
nection with the body of the sphenoid, the 
fluid escaping from the sinuses through a 
fraying of their walls. But here again, the 
chemical analysis of the watery discharge 
differing so widely from that of the serum 
of the blood, makes it impossible to admit 
that such can be its source. Whence, 
then, does this fluid come ? The anatomi- 
cal disposition of the cerebral membranes 
in the central parts of the base of the skull 
is such that, doubtless, a fracture of this 
region might involve the membranes, lay 
open the great reservoirs of fluid contained 
in the corresponding subarachnoid space, 
and thus account for the enormous dis- 
charge of watery fluid observed in these 
cases ; and which in M. Robert's case 
flowed in large quantities after death, upon 
the body being turned with its face down- 
ward. And in addition to the subarach- 
noid space, situated over the body of the 

1 Gazette des Hopit., 1840, p. 205. 

2 Loc. cit., p. 590. 
8 Loc. cit.. p. 553. 
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sphenoid, there is also here, in the sella 
turcica, the pituitary gland, connected with 
the infundibulum, which is continuous 
with the third ventricle. So that at this 
spot the watery discharge from the nostrils 
might be due to the escape of the fluid 
contained in the ventricles, if the pituitary 
gland and infundibulum were lacerated 
or destroyed by the injury. And such, 
one may infer from the post-mortem ap- 
pearances, was the nature of Blandin's 
case. 

But it would also appear that, every now 
and then, this watery discharge from the 
nostrils may be connected with a fracture 
of the petrous bone. As the blood in a 
fracture of the petrous bone sometimes 
escapes through the Eustachian tube, so 
may the cerebro-spinal fluid poured into 
the cavity of the tympanum through a 
fracture implicating the internal auditory 
canal escape thus. One such case has been 
published by Dr. Eoucard, 1 and another by 
M. Malgaigne, 2 in which a most copious 
watery discharge took place both from the 
ear and from the nostril, at the same time. 

In dealing with this watery discharge 
from the nostrils as a diagnostic sign of a 
fractured base, it must, however, be borne 
in mind, that not unfrequently a copious 
watery secretion, perfectly clear and limpid, 
is poured out by the pituitary membrane 
itself. Some persons, indeed, are subject 
to periodical attacks of this kind, during 
which a perfectly clear fluid is poured out 
from the nostrils, in very large quantities, 
and for several hours together ; and this it 
is which makes it so difficult in some cases, 
evidently of fractured base, to give any 
opinion as to the source of the watery dis- 
charge which has existed. 

From the vault of the skull. — A dis- 
charge of a clear, watery fluid, precisely 
similar in its character to the watery dis- 
charge from the ear and from the nose, 
may also take place from any part of the 
vault of the skull, provided the injury ex- 
tend not only through the integuments and 
the bones, but also through the cerebral 
membranes ; laying open, in fact, the space 
between the visceral arachnoid and the pia 
mater. 

The watery discharge in these cases, as 
in some of the cases connected with the 
ear and with the nostrils, is clue, then, to 
the escape of the cerebro-spinal fluid. 

In his valuable paper on the subject of 
watery discharges from the head after in- 
juries, M. Robert states, that the first case 
of watery discharge from the vault which 
fell under his notice occurred in the year 
1847 ; and that, until he had seen this case, 
he had always thought that these watery 

1 Journ. de Chir. de Malgaigne, 1846, p. 315. 

2 Ibid., p. 283. 



discharges existed only in fractures of the 
base of the skull. 1 

Cases of a watery discharge from the 
vault in compound fractures had, however, 
been noticed by some of our predecessors 
years ago ; but the facts, as in the case of a 
watery discharge from the ear, remained 
buried in oblivion until the attention of the 
profession was especially directed to them 
by the many discussions to which this sub- 
ject has of late years given rise. 

•The earliest published case of this watery 
discharge from the vaMilt is dated as far back 
as the year 1672. The child, about seven years 
old, was under the care of Delamotte ; nothing 
untoward occurred, and in about a month's 
time the wound was perfectly healed. The 
fact of a watery fluid having been discharged 
through the wound is not mentioned in the 
history of this case ; but, in his accompanying 
observations, Delamotte expressly states that 
he very much wished to apply the trepan in 
this case, and especially on account of a long 
kind of sinus leading from the wound on the 
forehead deep into the inside of the skull, 
from whence flowed a large amount of watery 
fluid, the quantity of which was much in- 
creased each time the boy was made to blow 
his nose. 2 

In a case which was under the care of Hey, 
of Leeds, 3 in 1809, a watery fluid issued from 
a compound fracture of the forehead so co- 
piously as to wet the child's nightcap consid- 
erably. The discharge gradually abated, and 
ceased about the end of three weeks. 

In Dr. O'Callaghan's case 4 there was also a 
copious flow of bloody serosity from a wound 
connected with a fracture of the frontal bone ; 
and in Dr. Hofling's case 5 a compound fracture 
of the frontal bone was followed by a clear, 
watery discbarge, which soaked through all 
the dressings, and oozed copiously and unin- 
terruptedly for the space of eight days. Dr. 
Hofling published this case as one of chronic 
hydrocephalus luckily cured by the kick of a 
cow ; but in the details of the case there is cer- 
tainly nothing to prove that the child was 
threatened with the hydrocephalic affection 
which is said to have been impending. 

But two of the most curious cases of watery 
discharge from the vault occurred after tre- 
phining for epileptic fits, apparently connected 
with injuries of the head. In one of the cases, 
Professor Dudley states that the watery dis- 
charge went on for three days and nights, and 
was so copious as to make it necessary to 
change towels, pillows, bolsters, and sheets, 
two or three times a day ; and it was computed 
that the entire amount of the fluid discharged 
could not have been less than two gallons ; 
and notwithstanding all this, the patient re- 
covered. 6 

InM. Robert's case, 7 the draw-sheet was com- 
pletely soaked through during the night ; and, 
on the. following morning, the lips of the 

1 Loc. cit., p. 596. 

2 Mauquest Delamotte, Traito Comp. de Chi- 
rurg., vol. i., obs. 145, p. 544. 

3 Surgery, p. 21, case 5. 

4 Dub. Med. Press, vol. xiii., p. 81. 
6 Arch. Gen. de Med., Nov., 1837. 

6 Amer. Journ. Med. Sc, 1828, vol. ii., p. 491. 

7 Loc. cit., p. 596. 
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wound were found to be slightly united, except 
at the posterior angle, where there was a small 
opening, through which was flowing a clear, 
watery fluid, perfectly limpid, and saltish to 
the taste. On the third day the watery dis- 
charge had ceased, the wound having united 
in its whole length ; but shortly afterwards 
the wound gave way at its posterior angle, and 
the fluid immediately reappeared, and contin- 
ued to flow for two days, when it finally ceased. 
The man ultimately got well. 

In the seven cases above alluded to, there is 
every reason to believe that the fluid was the 
cerebro-spinal fluid from the subarachnoid 
space ; but there is no doubt that the watery 
discharge from the vault may proceed from the 
lateral ventricle. This has been proved by 
dissection, in a case where, after extensive 
sloughing of the brain, the parts had become 
covered with granulations ; everything was 
apparently going on well, when a discharge of 
a watery fluid occurred from the wound ; the 
fluid, perfectly clear and limpid, was traced to 
a minute opening buried in the midst of the 
granulations, from whence it came away in 
drops, and sometimes in a jet, at each pulsation 
of the brain. The man ultimately died ; and 
at the examination of the head, the minute 
opening through which the watery discharge 
had taken place was found to lead directly into 
the left lateral ventricle, the fluid of which 
had thus escaped. 1 And it was from the ven- 
tricle, I think, that the fluid came in the case 
mentioned by Mr. Erichsen, 2 to whom I am 
indebted for the following additional notes. It 
was not till the nineteenth day after the acci- 
dent that the fluid made its appearance; it 
came suddenly, and was discharged in such 
quantities that the pillow was completely 
saturated with it during the course of the 
night ; after this the boy lived four days, dur- 
ing which large quantities of the same trans- 
parent fluid continued to flow from the wound ; 
and, even on the day of his death, the fluid 
was still running profusely. Unfortunately, 
there are no notes as to any examination of 
the head in this case ; but, with such a history, 
I think it more than probable that the fluid 
did not proceed from the subarachnoid space, 
but from the right lateral ventricle, the pos- 
terior horn of which, thinned by an accumu- 
lation of fluid, gave way, and thus allowed of 
the profuse watery discharge, which suddenly 
took place on the nineteenth day after the ac- 
cident. 

Another case in which the fluid also came, 
in all probability, from the lateral ventricle, 
has, since the above was published, been under 
my own care, in St. George's Hospital. It was 
that of a boy, aged seven years, who having 
just been run over by a light brougham, was 
admitted, in March, 1863, into the hospital, 
with a compound fracture of the right parietal, 
about two inches and a half above the ear. A 
triangular piece of bone had been completely 
broken off, and driven down, so as to be buried 
in the brain, and serous fluid was oozing 
through the wound. As the bone could just 
be felt with a probe, it was laid hold of with a, 
pair of dressing forceps, and pulled out ; it 
measured about an inch and a half in length, 
and being turned lengthways, it had, in all 

1 Bulletin de la Soc. Anat. de Paris, anuee 
1838, vol. xiii., p. 13. 

2 Surgery, 2d ed., p. 276. 



probability, torn the lateral ventricle, from 
whence came the fluid, which soon became per- 
fectly clear and limpid, and went on increasing 
in quantity, so that on the second day after the 
accident, in addition to a quantity which was 
lost, no less than four ounces and a half were 
collected within twenty-four hours. The fluid 
went on running thus until the sixth day 
after the accident, soaking the towels under 
the side of the head, when it began to diminish 
somewhat in quantity, and, on the tenth day, 
it was reduced to an occasional drop running 
down the cheek. Matters went on thus for a 
few days more, when the fluid ceased alto- 
gether, and the child was discharged from the 
hospital, cured, with the wound completely 
healed, seven weeks after his admission. I 
have seen this boy again lately, that is six 
years after the accident, and, barring the gap 
in his skull, where the brain can be felt pul- 
sating, there is nothing the matter with him. 

A case of escape of cerebro-spinal fluid, in 
connection with a simple fracture of the 
frontal bone just above, and including the 
orbitar arch, has jnst been published by Mr. 
Warrington Haward, 1 which presents peculiar 
features. As the fracture was not compound, 
the fluid escaping under the integuments 
formed a transparent pouch, with distinct 
pulsation, in the region of the blow, and in 
four or five days great swelling of the upper 
eyelid, and eversion of the palpebral conjunc- 
tiva. The tumor was ultimately punctured 
with a very fine trocar, and eight ounces of 
clear fluid were drawn off, leaving the sac 
empty, but it soon filled again, the little wound 
having been closed up. On the eighth day 
after this, the everted conjunctiva gave way, 
and a large quantity of clear fluid escaped, and 
went on running, so that it was computed 
that about a pint of fluid was thus lost in 
twenty-four hours. The child ultimately died 
of cerebral symptoms, but the only part of the 
body of which the parents would allow an ex- 
amination was the portion of broken bone, 
where a gap was found between the fragments, 
and here there was a rent in the membranes, 
through which the handle of a scalpel was 
easily passed into the brain. 

What influence is the escape of the 
cerebro-spinal fluid through a fracture of 
the skull likely to exercise on the ultimate 
issue of the. case ? 

Looking to fractures of the base only, it 
might at first sight be supposed that the 
escape of the cerebro-spinal fluid would 
exercise a most dangerous influence on the 
progress of the case. It cannot in truth 
be said, however, that the danger in these 
cases is dependent upon the escape of the 
cerebro-spinal fluid. The danger lies not 
in the gradual loss of the fluid, but in the 
severe lesions, extravasations of blood, and 
injuries of the brain-substance, which so 
commonly accompany a fractured base. 

But, in looking to the compound frac- 
tures of the vault of the skull, in which the 
brain is oftentimes not injured, there we 
shall find that large quantities of this 

1 Lancet, July 17, 1S69, p. 79. 
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cerebrospinal •fluid may be lost, and that 
apparent]}' without influencing the case 
very materially. 

Out of the eleven eases of watery dis- 
charge from the vault to which I have 
alluded above, eight recovered ; and the 
details of these eight cases Avhich recovered 
clearly prove that the watery discharge, 
however copious, did not appear to have 
any material effect. 

And hence the broad plan of treatment 
in each case of watery discharge connected 
with an injury of the head is to be based 
upon the general symptoms which may ex- 
ist. These cases must therefore be treated 
as any other serious injury of the head ; 
the various symptoms, whatever they may 
be, must, in fact, be dealt with as they 
present themselves. 

Fractures of the Inner Table only 
of the Skull. 

[The tabula vitrea was found broken, 
without corresponding lesion of the exter- 
nal table, in twenty-one cases that were 
reported during our civil war, amid the 
vast aggregate of 4022 cases of gunshot 
fracture of the skull which are borne on 
the returns (Med. and Surg. Hist, of the 
War of the Rebellion, Part I., vol. ii., pp. 
112, 141, 307) ; or, in other words, frac- 
ture restricted to the inner table was met 
with once in every one hundred and ninety- 
two cases of gunshot fracture of the skull 
which were reported. 1 But, according to 
Mr. Prescott Hewett's researches, the ratio 
of its frequency is much greater, for he 
states that thi-ee examples of this variety 
of cranial fracture were met with in seventy- 
eight cases of injuries of the head which 
were examined (post-mortem) at St. 
George's Hospital during a period of ten 
years, extending from January, 1841, to Jan- 
uary, 1851 (Med. Chirurg. Trans. , 2dseries, 
vol. 13, p. 338, London, 1853). The ratio 
thus obtained, however, is doubtless much 
above the general average. Still this lesion 

1 It is not improbable that this lesiou was 
overlooked in some fatal eases of eercbral in- 
jury in which the eranial bones were not sub- 
jected to post-mortem scrutiny. Dr. Otis also 
remarks that "doubtless among the cases 
enumerated as contusions there were those in 
which the inner table may have been frac- 
tured" (ibid., p. 307). 

Pereivall Pott believed that some of the 
cases "thought to have beeu destroyed by cou- 
cussion, have sunk under this kind of mis- 
ehief." 

Prof. Stromeyer says: "This kind of injury 
might be observed oftener if we still used the 
trepan as Pott did, or if one could obtain a 
reliable diagnosis without opening the crani- 
um." 

This lesion, its history and conseqnenees, 
might best be described by presenting examples 
and drawings that are in point. 



occurs with sufficient frequency to make it 
an object of great practical intei*est to every 
surgeon, and to require that every large 
Avork on surgery should contain an account 
of it. 

Fractures of the inner table only of the 
skull have proved to be very fatal. The 
instances reported by Mr. Hewett were all 
fatal. Of the twenty-one cases reported 
during our war of the Rebellion, only one 
recovered. 

The specimen is represented in the ac- 
companying woodcut (Fig. 129) which, 
together with the account of the case, is 

Fig. 129. 




Fig. 129. Necrosed fragment from the right pari- 
etal, showing a depressed fracture of the inner table 
without lesion of the outer table. Spec. 4194, Sect. 
I ., A. M. M. 

taken from the Med. and Surg. Hist, of 
the War of the Rebellion, Part I., vol. ii., 
p. 147. It consists of a portion of bone 
from the posterior part of the right parietal 
near the occipito-parietal suture, measur- 
ing an inch and a half in length by almost 
an inch in breadth. The outer table is 
unbroken. The inner table presents a 
fracture depressed about one line. In Fig. 
138, a view is given of both the outer and 
inner surfaces of the specimen. This pen- 
sioner was reported, on March 29, 1870, 
as totally disabled, attacks of vertigo ren- 
dering him incapable of any physical exer- 
tion. The loss of substance in the skull 
'had been replaced partly by bone, partly 
by fibrous tissue. 

(See also, Dr. W. H. Triplett, Boston 
Med. and Surg. Journ., 1873, pp. 385-388 ; 
also, Am. Journ. Med. Sciences, July, 
1873, p. 63.) 

Thus, there have been placed on record 
in this country alone, during the past twen- 
ty years, some three and twenty cases of 
cranial fracture restricted to the inner ta- 
ble. But this lesion was also well known 
to our predecessors. For instance, Ques- 
nay relates an example of it which occurred 
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in the practice of M. Soulier of Montpellier. 
He likewise states that the writings of 
Valeriola and Arcaeus already contain 
' ' sufficient proofs " of " the reality of this 
kind of fracture." He also refers to a 
case reported by Tulpius ; and to another 
case mentioned by Borelli (Mem. Roy. 
Acad. Surg, of France, Syd. Soc. Trans., 
p. 20, London, 1848). 

Pare relates the first undoubted instance 
of this lesion which we find on record : 
A cavalier of M. d'Estampe's company 
received, at the breach of the chateau of 
Hedin, a ball from an arquebuse which 
struck upon his helmet over the parietal 
bone. The scalp was not wounded, and 
the helmet but slightly indented. Never- 
theless, on the sixth day he died coma- 
tose ; and Pare, wishing to know the cause 
of death, opened his skull. The external 
table was found entire, but the inner table 
was broken into several fragments, which 
had penetrated the membranes of the brain. 
(CEuvres, etc., t.ii., p. 22, Paris, 1840, ed. 
par J. F. Malgaigne). 

Garengeot reports another case (Traite 
des Operations de Chirargie, 2d eel., t. iii., 
pp. 122, 123, Obs. XII. , Paris, 1731). This 
appears to be the first instance on record 
wherein the existence of this lesion was 
surmised during life, and, at the same time, 
the diagnosis was verified by operation. 

There are, however, at least four addi- 
tional cases on record in which the opera- 
tion of trephining was performed with 
complete success. They may be found as 
follows : La Motte (Traite Comp. de Chir., 
etc., 2mo. ed., t. ii., p, 305, Paris, 1732) ; 
Bilguer (ChirurgischeWahrnehmungen, p. 
30, Berlin, 1763) ; S. Cooper (Hennen's 
Military Surg., pp. 260,261. Am. ed.); 
Gluthrie (Injuries of the Head affecting 
the Brain, 4to., pp. 77, 78. London, 1842). 

Etiology of fractures restricted to the 
inner table. — This topie has been thor- 
oughly investigated, experimentally as well 
as historically, by Dr. Otis (Med. and Surg. 
Hist, of the War of the Reb. , Part I. , vol. ii. , 
p. 157). Specimen 1082 70 , in Gruy's Hospital 
Museum, is the calvarium of a suicide, 
who shot himself in the right temple, with 
a pistol. The ball passed transversely clear 
through his brain, and struck the inner 
table of the left os frontis, where it lodged. 
At the point of impact there is a black 
mark, but no fissure nor fracture ; at the 
corresponding point outside, however,there 
is a starred fissured fracture of the exter- 
nal table only. 

Mr. Teevan's explanation is doubtless cor- 
rect._ He aptly illustrates this variety of 
cranial fracture by the familiar instance of 
the cracking of a thin sheet of ice under 
pressure. Thus, fissures are often seen to 
occur on the under surface of the ice when 
there are no corresponding fissures on the 



upper surface. _ In bending a stick across 
the knee until it parts, the process of 
breaking always begins on the side oppo- 
site to the spot where the knee is applied. 
Moreover, Dr. Otis "had no difficulty in 
producing by slight blows with a hammer 
upon the outer or inner surfaces of calvaria, 
fissures or stellated fractures of the outer 
table only or of the inner table only ' ' (ibid. , 
150). G-rima, more than one hundred 
years ago, correctly held that, in order to 
produce this variety of cranial fractures, the 
amount of force of the impinging body 
must not be great. (Memoire sur les con- 
tre-coups. Couronne en 1766. Prix de 
l'Acad. Royale de Chirurg. , t. iv., p. 257.) 
Diagnosis. — This lesion can, not unfre- 
quently, be diagnosticated with consider- 
able certainty prior to operation or to au- 
topsy. * Furthermore, Bontecou, having 
examined the specimens of this lesion be- 
longing to the Army Medical Museum, 
correct!}' surmised its presence in a case of 
gunshot wound of the scalp, and verified 

Fig. 130. 




Fig. 130. Segment of a cranium, trephined for 
depressed fracture of the inner table. Spec. 4344, 
Sect. I., A. M. M. 



the diagnosis by applying a trephine. Un- 
happily an abscess had formed in the brain, 
suppuration in the diploe also had occurred, 
and symptoms of pyasinia were already 
present, and thus the operation, though 
performed as soon as evidence of compres- 
sion existed, was too late to save the pa- 
tient. (Circular No. 6, Nov. 1, 1865.) 
The instrument was applied twice. A seg- 
ment of the frontal bone with the two 
disks and the larger fragment of the inner 
table, removed at the operation, were sent 
to the Army Medical Museum, and are 
represented in the. accompanying woodcut, 
taken from the Med. and Surg. Hist, of the 
War, Parti., vol. ii., p. 148. A small frag- 
ment of the inner table, and another nine by 
six lines, were found completely detached, 
and were removed by common dressing 
forceps. 

See also New Sydenham Soc. Year-Book, 
1862, p. 269. 
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La Motte thought that when the inner 
table alone was broken the lesion might be 
detected by a peculiarity in the resonance 
of the skull under percussion, and cites a 
case illustrating this idea. (Obs. de Chi- 
rurg. , t. ii. , p. 303. ) Atthalen of Besancon 
held the same opinion, and adduced an in- 
teresting case which happened in 1746. 
Dr. Stromeyer also attaches value to this 
mode of exploration. He says: "By means 
of pereussing with a silver probe, I was 
enabled in one ease, where there was only 
a barely perceptible fissure in the outer 
table, to diagnosticate the extent of the 
inner separation accurately, and after the 
decease from pyjemia, in this same ease, 
many of the young surgeons had the op- 
portunity of convincing themselves of the 
correctness of my diagnosis. Any of them 
who possessed a practised ear could dis- 
criminate the sounds when pereussing the 
outer table at the point of the internal 
fracture, or at other parts on the cranium. 
At the point of the internal fracture the 
pitch is somewhat higher. Lanfrane and 
Ambroise Pare, I find, already knew of 
this diagnostic expedient." (Med. and 
Surg. Hist, of the War of the Rebellion, 
Part I., vol. ii., p. 153.) Percussion of the 
skull with a silver probe in the way de- 
scribed by Stromeyer can unquestionably 
be employed with advantage in eases where 
fracture of the inner table only is suspected. 

See also a ease recorded by Edwards 
(Edinburgh Med. Jour., vol. viii. , p. 191). 

Treatment. — When the symptoms of 
meningeal irritation or of cerebral compres- 
sion are persistent and urgent, or when 
they constantly beeome more severe, not- 
withstanding appropriate medieation, both 
general and topical, and especially when 
there is paralysis, more or less complete, of 
the side opposite to the fraeture, the oper- 
ation of trephining is clearly indicated. By 
the timely performance of this operation, 
examples of this lesion have been success- 
fully treated by Mery, La Motte, Bilguer, 
Frye, S. Cooper, and Prof. Hughes. In 
most of the cases belonging to this cate- 
gory recovery is impossible unless the sharp 
splinters and angles of the inner table are 
removed by operative procedures. So^ too, 
when this lesion gives rise to intracranial 
hemorrhage, the trephine should be 
promptly applied and the coagulum re- 
moved. 

Fractures op the External Table 
only of the skull. 

Excepting instanees of fracture of the 
outer wall of the frontal sinus, or of the 
mastoid and zygomatic processes of the 
temporal, and of grooving of the outer 
table of the cranial vault by the sharp an- 
gles of shell-fragments, the Army Medical 



Museum contains no satisfactory specimens 
of this form of injury, while it contains ten 
specimens. of fraeture restricted to the in- 
ner table. This circumstance shows that, 
aside from the exceptions just noted, frae- 
tures limited to the external table but very 
seldom oecur. On this point Dr. Otis 
says : "After a careful examination of the 
histories of the individual cases, and weigh- 
ing the evidence impartially, I am sure, I am 
disinclined to admit that the outer table of 
the skull is ever fractured in the adult with- 
out injury to the inner table, either by pro- 
jectiles of war or any other external vio- 
lence, exeept in the rare instanees of blows 
or the impact of missiles upon the supercil- 
iary ridge, or mastoid or zygomatic pro-, 
cesses, and possibly the oeeipital protuber- 
ance, or by grooving by a sharp shell-frag- 



Fig. 131. 




Fig. 131. Segment of skull showing detachment 
of the mastoid process of the right temporal. — Spec. 
183, Sect. I., A. M. M. 

ment. Pott, Sir Astley Cooper, Sir Ben- 
jamin Brodie, AYilliamson, and others, re- 
fer to indentations of the skull or fractures 
of the outer table as not uneommon ; but 
I believe the view entertained by Velpeau 
and Samuel Cooper, which I have endeav- 
ored to illustrate and corroborate, to be the 
sound one." (Med. and Surg. Hist, of 
the War of the Rebellion, Part I., vol. ii., 
pp. 140, 141.) The writer has no reason 
to doubt the soundness of this opinion. 

A fatal case, the specimen from which 
is represented in the adjacent woodcut, is 
given in the Med. and Surg. Hist, of the War 
of the Rebellion, Part I., vol. ii., p. 131.] 

Concussion of the Brain. 

A man receives a blow on the head, by 
which he is only stunned for a longer or a 
shorter period. What is said to have hap- 
pened ? Concussion of the brain. 

A man dies instantaneously, or lingers 
some time perfectly unconscious* after an 
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injury of the head ; there are iio marks of 
external violence. Again, what is said to 
have happened? Concussion of the brain. 

The head is opened, and what is found ? 
In one case, no deviation from the healthy 
structure ; in another, simply great con- 
gestion of the cerebral vessels; in another, 
numerous points of extravasated blood 
scattered throughout the brain-substance ; 
in another, a bruised appearance in some 
parts of this organ, in all, the case, in 
common parlance, is said to have been one 
of concussion of the brain. 

Such are the after-death appearances 
ascribed by different surgeons to concussion 
of the brain. 

The teaching of the different schools, 
then, is, that in simple concussion we may 
either find nothing in the brain to prove 
that this organ has sustained any injury, 
the brain-substance and its membranes ap- 
pearing to be perfect in all their parts, or 
we may find certain lesions, plainly show- 
ing how much the cerebral substance has 
suffered. 

But it behooves us carefully to examine 
and see how far we are justified nowadays 
in admitting that these various appear- 
ances do really belong to simple concussion 
of the brain. 

And first, as to those cases of instanta- 
neous death ascribed to concussion of the 
brain, in which no deviation from the 
healthy structure of the cranial contents is 
detected. 

A century and a half ago was published 1 the 
first case in which it was clearly and distinctly 
stated that concussion of the brain may prove 
instantaneously fatal, without there being, on 
dissecting the brain, a single trace of injury 
in any part of the cerebral substance or of its 
coverings. And this is the celebrated case of 
Littre, to which reference is always made, 
even in the present day, to demonstrate that 
simple concussion of the brain may be fol- 
lowed by instantaneous death ; and yet, 
strange to say, the details of this case afford 
literally no proof whatever that the man was 
actually killed by concussion of the brain. 

The case stands thus : a malefactor, young 
and strong, who had been sentenced to be 
broken on the wheel, determined upon destroy- 
ing himself. Head foremost, and with his 
hands behind his back, rushing a distance of 
fifteen feet across the prison-cell, he dashed 
his head against the wall, and dropped dowu 
dead. On removing the skull-cap, everything 
was found in its natural condition, and, in 
fact, perfectly healthy, save that the brain did 
not nearly fill the cavity of the cranium, as it 
usually does, and that its substance, as well as 
that of the cerebellum and of the medulla ob- 
longata, was, both to the touch and to the 
sight, closer and more compact than usual. 
And, by way of explaining the sudden death, 
M. Littre adds, " From the violence of the 
shock, the brain had shrunk considerably ; 

1 Mem. de TAcad. des Sciences, 1705, p. 54. 



and, possessing but little elasticity, it could 
not recover itself, in consequence of which the 
distribution of the nervous influence through- 
out the body failed in an instant." 

Such is Littre' s case, upon which so 
much reliance has been placed, as affording 
the strongest proof that simple concussion 
of the brain may lead to sudden death. 
But what is there in this case to prove that 
this malefactor did really die of concussion 
of the brain ? Nothing but the head was 
examined ; and here, even, very little care 
appears to have been taken to ascertain the 
exact condition of the brain-substance, and 
no allusion is made to the cerebro-spinal 
fluid. And, above all, what is to be said 
of Littre having, in such a case of sudden 
death, omitted to examine both the spine 
and the heart ? 

Does not the very history in Littre' s 
case at once suggest the idea that this man 
did not die of concussion of the brain, but 
of a broken neck ? And yet this part was 
never even thought of. What value 
should we, in the present day, attach to 
an examination thus carried on in our own 
dead-houses? Few of us would, . I think, 
hesitate to say that such an examination 
proved nothing. And if this be the case, 
why should we accept from Littre that 
which we should refuse to accept, under 
similar circumstances, from anyliving sur- 
geon ? 

With its few details and its capital omis- 
sions, Littre's case is, then, to me, I must 
confess, of no value. And such, too, are 
the conclusions arrived at by M. Fano, who 
has of late been making some extensive 
and well-planned researches on the subject 
of concussion of the brain. 

The same may, strangely enough, be said 
of every other case which has been brought 
forward to prove the all-important doctrine 
that concussion without lesion of the brain- 
substance may lead to instantaneous death. 
In Sabatier's case, 1 inBoyn's case,'' 2 in both 
cases of Mounier, 3 no vestige of injury 
was found either about the brain or its 
membranes ; and in one and all of these 
cases there was the same fatal omission, — 
neither the spine nor the heart was ex- 
amined. And thus it is with O'Halloran of 
Limerick. 

The perusal of such cases as these would 
really make it appear as if concussion of 
the brain had, at one time, been thought 
to be the only injury by which instantaneous 
death could be produced. 

In all cases of sudden death from injury, 
there is no doubt that the parts to be ex- 
amined are the upper portion of the spinal 
marrow and the heart. Neither is there 

1 Med. Operat., t. ii., p. 400. 

2 Theses de Paris, 1818, No. lv. 

3 Theses de Paris, 1S34, No. cxix., p. 19. 
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any doubt that, if these parts are not ex- 
amined, it cannot fairly be said, in such 
cases, that death was owing to simple con- 
cussion of the brain. 

A man fell from the height of about forty- 
feet, and died instantaneously. There was an 
extensive injury of the head ; but this was not 
enough to account for instantaneous death. 
Further examination proved that there was 
also a dislocation of the atlas on to the oc- 
cipital. 

The following is a case even more illustra- 
tive. Death was not instantaneous; but death 
was, at first, — and this it is which makes the 
case so valuable, — thought to be dependent 
upon simple concussion of the brain* In the 
year 1843, a man was admitted into the Hopi- 
tal St. Antoine, having fallen from a great 
height on to the pavement. He was collapsed, 
and in a state of perfect insensibility. There 
was no paralysis, neither were there any 
spasms of the muscles. In this state he re- 
mained for some hours, and then died. The 
head was examined. Not a single trace of 
injury was detected in any of the cranial 
contents, — everything was perfectly healthy. 
The case was set down, by all those who had 
seen it during life and were present at the 
examination, as a case of death from concus- 
sion of the brain. It fortunately happened, 
however, that Dr. Deville, in going round the 
wards, heard the result of the examination, 
and thought it advisable that the spine should 
be looked to. He proceeded at once, to the 
dead-house, laid open the spinal canal, and 
there found a most extensive extravasation 
of blood, completely filling up this canal in its 
whole length, and extending upwards, even 
beyond the point where the spinal marrow 
had been cut across, when the brain was taken 
out. 1 

Had it not been for Dr. Deville, would 
not this case have been handed down to 
us, among the others, as one of death from 
simple concussion of the brain ? 

A boy fell from a great height, and was 
brought into St. George's Hospital with urgent 
symptoms of concussion, and various other 
severe injuries, of which he died in a few 
hours. The head was examined, and, save a 
little extravasated blood beneath the arach- 
noid on the surface of both hemispheres, with 
slight bruising of the brain in two places at its 
under surface, the brain and itsmembranes were 
perfectly healthy. And so, too, was the chest 
examined, and here" was found a rupture of the 
muscular part of the septum of the ventricles 
of the heart right up to its serous covering, 
which alone prevented the blood from being 
poured into the pericardium. True it is that 
the pericardium in this case was not filled 
with blood; but a little more and it would 
have been so, and a complication, perhaps im- 
mediately fatal, superadded to the injury of the 
brain. And what makes this case still more 
interesting, as far as concerns our present sub- 
ject, is, that there was not the slightest indi- 
cation of any injury having occurred to the 
chest. No ribs were broken; and thus the 

1 Mem. de la Soc.de Chirurg.de Paris, t. iii., 
p. 180. 



rupture of the heart might easily have passed 
unnoticed, had it not been for the rule, now 
existing for several years at St. George's Hos- 
pital, of examining the various parts of the 
body in the post-mortem examinations. 

Other cases of a similar nature have 
fallen under my own notice ; cases in which 
death was caused by rupture of the heart 
from injury, and in which death might 
have been ascribed to concussion of the 
brain, had not the heart been examined. 
It must be borne in mind, too, that instan- 
taneous death, apparently caused by con- 
cussion of the brain, may in reality have 
been the result of fatty degeneration of the 
heart. Some years back, a man, middle- 
aged, and of spare habit, whilst endeavor- 
ing to lift a heavy clothes-basket on to his 
head, dropped down dead in Hyde Park. 
With such a history, the heart was first 
examined : there was no valvular disease, 
and no rupture of the heart ; but there 
was extensive fatty degeneration of this 
organ. And now, supposing that the 
effort which cost this man his life had been 
made in endeavoring to save himself in a 
fall from a height, or to ward off a heavy 
blow from his head; and supposing too 
that, under such circumstances, the head 
only had been examined, and its contents 
found to be healthy, would not this case 
have been set down as one of instantaneous 
death from simple concussion of the brain ? 

As matters stand at present, then, it 
still remains to be demonstrated that con- 
cussion may prove fatal without leaving a 
trace of injury in the brain-substance. 

This conclusion differs, I know, widely 
from the teaching of some of the greatest 
masters in surgery ; but I can only say that 
there is not on record, as far as I have 
been able to ascertain, a single instance in 
which the evidence of instantaneous death 
from simple concussion of the brain will 
stand the test of anything approaching to 
a rigid scrutiny. 

But of late years several pathologists, 
whose names stand pre-eminent in connec- 
tion with cerebral affections, have taught 
that in fatal concussion appreciable lesions 
are to be found in the cerebral structures. 
True it is that these pathologists are not 
all exactly agreed as to the precise lesion : 
some — Chassaignac, 1 Nelaton, 2 Sanson 3 — 
taking merely the millet-seed-sized extrava- 
sations of blood disseminated in the. sub- 
stance of the brain, either on its surface or 
deep in its structure ; others — Dr. Bright, 4 
Blandin, 5 — taking not only these specks of 
extravasation, but also the circumscribed 
patches of contusion. Still, these pathol- 

1 Des Plaies de Tete, p. 104. 

2 Path. Chir., t. ii., p. 575. 

3 Ibid. 

4 Med. Cases, vol. ii., part, i., 1831, p. 408. 

5 Gaz. des Hop., 1842, No. du 2 juin. 
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ogists one and all agree in stating that 
some deviation from the healthy structure 
is to be found in concussion of the brain 
when it proves fatal. And M. Fano, one 
of the latest writers on this subject, comes 
to this conclusion: "that the symptoms 
generally attributed to concussion are due, 
not to the concussion itself, but to con- 
tusion of the brain, or to extravasation of 
blood." 1 And to this I may add, that in 
every case in which I have seen death 
occur shortly after, and in consequence of, 
an injury of the head, I have invariably 
found ample evidence of the damage done 
to the cranial contents. Setting aside the 
cases of large extravasations of blood upon 
the surface of the brain, the most speedy 
death has occurred in cases where specks 
of extravasated blood have been dissemi- 
nated throughout the cerebral substance, 
or where blood has been extravasated into 
the structure of the pons Varolii. 

Thus far, rapidly fatal concussion only 
has been considered ; but what appearance 
does the brain present when the injury has 
not been of so severe a nature, and where 
the patient has survived for some short 
time, or a few hours ? 

In such cases as these, where death has 
not taken place until a few hours after the 
accident, whether there be any actual lesion 
or not of the brain-substance, there is gen- 
erally found intense congestion permeating 
the whole of the cerebral structures ; so 
much so that, upon slicing the brain, innu- 
merable blood-points may be seen every- 
where thickly studding both the gray and 
the white substance. Such were the ap- 
pearances in the case of Hcevelius, referred 
to by Morgagni. 2 This extensive conges- 
tion is also noticed by Dr. Bright, 3 and by 
M. Fano, in two of his experiments, 4 where 
the animals, after being thoroughly stunned 
for some few minutes, were allowed to 
come to again, and were then killed by 
other means within a minute or two after 
recovery. But the most strongly-marked 
case of this intense congestion is reported 
by M. Denonvilliers, 5 to whom the notes 
of the case were given by Dr. Bayard. 
And what makes this case still more inter- 
esting is, that many of the circumstances 
connected with it are strangely like those 
of the celebrated case of Littre. Arrested, 
and failing in his efforts to get away, the 
man dashed himself head foremost against 
a wall, his hands being tied^ behind his 
back. He was picked up immediately 
afterwards perfectly insensible, and died 
three-quarters of an hour after the injury. 

1 Mem. de la Soc. de Chir. de Paris, t. iii.,p. 
199. 

2 Letter 51, art. 10. 

3 Loc. cit. 

* Loc. cit., exper. 5th and 8th. 
5 Compend. de Chir., t. ii., p. 606. 
VOL. I. — 41 



As far as the brain itself was concerned, 
there was not even a speck of extravasa- 
tion, either on its surface or in its sub- 
stance, the consistence of which was per- 
fectly natural. But the intense congestion 
of the vessels of the brain gave rise to a 
manifest alteration in the color of its 
structures, its cut surfaces being thickly 
studded with the minutest blood-points, 
from whence oozed specks of fluid blood 
upon gentle pressure. And in this case, 
too, minute as was the examination in 
many respects, strangely enough there is 
no mention made as to any examination of 
the other parts of the body. 

And now, as to the still slighter cases of 
concussion, where the patient is only 
stunned for a short time, and then recovers 
his senses completely. It is usually sup- 
posed that here, too, there is only some 
disturbance in the circulation of the brain, 
which being but slight, soon passes off. 

As may be readily supposed, it happens 
but very rarely that there is any opportun- 
ity of examining the state of the brain in 
these slight cases of concussion. Some- 
times, however, in cases where very slight 
concussion has existed, death does occur, 
not from the injury done to the brain, but 
from some other severe lesion. And in two 
cases of this kind which I have had an 
opportunity of examining, and in which 
symptoms of concussion, of the slightest 
nature, had altogether passed off within a 
very short time, I was suprised to find that 
the brain-substance itself was actually in- 
jured. In one case, in which, after a blow 
on the head, there had been mere giddi- 
ness for a few minutes, and then complete 
recovery, some patches of contusion were 
found at the base of the brain, marked 
by minute specks of blood closely clustered 
together; these patches were, in two or 
three places, of the size of a shilling, and 
extended, about a line in depth, into the 
structure of the brain : there were no dis- 
seminated specks of extravasated blood. 
In the other case, after a fall on the back 
of the head, the symptoms of concussion 
soon passed off, and the patient died of 
some other disease eight clays after the 
accident. In the cavity of the arachnoid, 
and adhering to its parietal layer, were 
found thin layers of extravasated blood. 
The large veins on the surface of the brain 
were congested ; the brain structure itself 
was much darker than usual from conges- 
tion ; and in the centrum ovale, close to the 
right side of the corpus callosum, and ex- 
tending partly into it, was an extravasa- 
tion of blood of the size of a nut. This 
clot still retained the greater part of its 
coloring matter, but the cerebral structure 
around it was neither discolored nor soft- 
ened. 

Well-marked traces of injury were found 
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after death in the brain itself in both these 
cases. May not such lesions also exist in 
many so-called slight cases of concussion 
of the brain which recover ? My own im- 
pression is, that such appearances exist 
more frequently than is generally supposed. 

Many other morbid appearances have 
been given to concussion of the brain ; but 
to these I should not allude, were it not 
that I find them mentioned in some re- 
cently-published text-books on surgery. 
For instance, among the after-death ap- 
pearances in concussion of the brain, sep- 
aration of the dura mater from the inner 
surface of the cranium, when the blow on 
the head was severe, is said to be a very 
common condition. As well might we say 
that in concussion of the brain the bones 
of the skull are often broken. 

Concussion of the brain may be produced 
in different ways ; either directly, from the 
force being applied to the skull itself; or 
indirectly, from the shock being transmit- 
ted through some other part of the body. 
What actually happens to the brain in con- 
cussion, M. Grama has ingeniously endea- 
vored to demonstrate, by means of a 
glass matrass filled with a solution of isin- 
glass, approaching as nearly as possible to 
the consistence of the brain, in which he 
arranged several threads. And from what 
he observed in these experiments, M. Gama 
concludes that a blow upon any part of the 
vault of the skull, in such a manner as to 
have its opposite point also in the vault, 
will lead to a separation of the brain from 
the skull at these two points. But if the 
blow bear directly upon the vertex, the 
separation of the brain will only take place 
at the point struck ; and towards the base 
of the skull, all that will occur, on account 
of the flatness and extended surface of this 

{>art, will be disseminated " contre-coup. " 
vastly, in a shock transmitted through the 
base of the skull, the motion being dis- 
tributed from within outwards, there will be 
no separation of the brain at any point of 
the skull; thus pressed outwards, the cere- 
bral mass, on the contrary, here becomes 
applied all the more forcibly against the 
osseous box. 1 

Such are M. Gama's conclusions. The 
experiment, it is true, is only a rough one ; 
but notwithstanding this, some notion may, 
I think, be gathered from it, as to what 
takes place when the brain is shaken. 

It is not many years since that surgeons 
were at great pains to point out the differ- 
ent symptoms which, it was thought, served 
clearly to distinguish a case of concussion 
from one of compression. Has further ex- 
perience proved the correctness of the dis- 
tinctive characters about which there was 
at one time so much controversy? I think 

1 Des Plaies de Tete, 2 e edit., p. 101. 



not. It must be admitted that there is no 
one symptom, or combination of symptoms, 
which will enable us to determine positively 
between concussion and the slighter cases 
of compression. 

And this it is which renders an accurate 
diagnosis so very difficult, if not altogether 
impossible, in many cases of injury of the 
head ; the difficulty itself being, no doubt, 
dependent in many cases upon the complex 
nature of the injury. 

Cases of concussion of the brain are now 
commonly divided into three broad classes. 
All classifications of this nature must neces- 
sarily be vague and arbitrary; but, never- 
theless, some classification of these cases 
will be found useful both as regards the 
symptoms and the treatment. In the 
slighter cases, the effects of the concussion 
are momentary — loss of sensibility and of 
muscular power, interference with the cir- 
culation; these symptoms soon pass off. 
The patient comes to again, and proceeds 
about his business as if nothing had hap- 
pened, retaining often no knowledge what- 
ever of the accident. In the severest forms 
of concussion, the patient dropping instan- 
taneously lies senseless and motionless; 
scarcely breathing, and with no pulse at 
the wrist. Little or no reaction takes 
place ; and the patient expires within a few 
minutes, or lingers on for a few hours. 

But cases of concussion holding the mean 
between these two extremes are to us, as 
practical surgeons, of the greatest interest. 
At first perfectly insensible, the patient 
lies motionless and all but pulseless, with 
a countenance marked by extreme pallor, 
and a skin quite cold. The breathing, al- 
though feeble, is in the great majority of 
cases performed easily and naturally. The 
pupils vary very much — contracted, dilated ; 
or one may be contracted, and the other 
dilated. The urine and the faeces are some- 
times voided involuntarily. And in this 
state the patient may remain for a longer 
or a shorter period, after which he begins 
to rally. 

No longer altogether insensible, he may 
be roused by loud calling ; pinch the leg, 
and it will be withdrawn with an expression 
of peevishness about the countenance; the 
pulse becomes less frequent and more dis- 
tinct; color returns to the face, and the 
skin gradually regains some warmth. And 
among the earliest signs of amendment 
must be mentioned vomiting, which is to 
be looked upon as a good sign ; and when 
it supervenes, sometimes appears to hasten 
the recovery. 

[The writer remembers a case of severe 
concussion of the brain which occurred dur- 
ing his undergraduate course of professional 
study. He saw the patient soon after the 
accident. The insensibility was profound, 
the ' ' shock ' ' great, and the relaxation of 
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the voluntary muscles complete. His sur- 
face was cold and wet, his pulse frequent, 
small, weak, and irregular, and his respira- 
tion slow and sighing. He reacted but 
slowly, and vomited. The next day, how- 
ever, the reaction proved violent; he had 
much fever, with hot skin, bounding pulse, 
red face, injected eyes, and intense head- 
ache. The carotids throbbed violently. 
The fever was subdued by a calomel purge, 
by saline drinks, by spare diet, and by cold 
applied to the head ; but the headache 
proved very persistent. Afterwards his 
disposition seemed completely changed. 
He became irritable, morose, and melan- 
cholic, whereas previous to the injury he 
was gay, jovial, and good-tempered.] 

And thus matters may go on for a few 
hours, or for a few days ; but as soon as the 
patient is so far restored as to be able to 
make any complaint, headache, of a more 
or less severe character, is almost always 
found to be present. This pain in the head 
may exist for a longer or a shorter period, 
and then pass off; or it may soon be fol- 
lowed by other symptoms, indicative of 
intracranial inflammation. 

Such are the symptoms attributed by 
most surgeons to concussion of the brain, 
when it has been of a somewhat severe 
character. But at the bedside of a patient 
laboring under such a train of symptoms, 
after an injury of the head, can we under- 
take to say that he is suffering from con- 
cussion of the brain only? Nay, more, let 
the symptoms gradually pass off, and let 
the patient be so far restored as to be able 
within forty-eight hours to answer questions 
put to him; let him, in fact, give ample 
proof of returning intelligence ; could we 
venture, in such a case, upon stating that 
the case was one of simple concussion? 
that the prolonged symptoms were not, in 
a great measure at any rate, due to an ex- 
travasation of blood within the membranes, 
to which the brain had become accustomed? 

We may think that the case was one of 
pure concussion ; and at the death of the 
patient, what do we find? Perhaps, an 
extensive extravasation of blood within the 
arachnoid. 

An elderly woman having been knocked 
down and run over by a cab, was admitted into 
St. George's Hospital, with a severe injury of 
one of the hands and concussion of the brain ; 
the symptoms of which, however, soon passed 
off, and she was up and about the ward in a 
few days. Ultimately, erysipelas made its ap- 
pearance on the hand, and she died, after hav- 
ing been in the hospital about two months. 
From first to last the head-symptoms had been 
attributed solely to concussion of the brain ; 
and yet, at the after-death examination, ex- 
tensive layers of blood, membrane-like, were 
frund in the cavity of the arachnoid ou both 
sides. 

A man aged fifty-three, haviug fallen down 



stairs, was admitted into-St. George's Hospital) 
with what was thought to be simply severe 
concussion of the brain. From this he gradu- 
ally recovered, and was in due course of time 
allowed to get up and go about the ward. He 
died, however, of an attack of erysipelas, two 
months after the accident. The brain-sub- 
stance was perfectly healthy, but within the 
cavity of the arachnoid, on both sides, were 
the remains of an extensive extravasation of 
blood, membrane-like, and adhering to the 
parietal layer of the serous membrane. 

I might mention several other cases in 
which extravasations of blood were found 
in the cavity of the arachnoid — cases in 
which the symptoms of concussion had 
even been altogether transient, and in 
which death had been brought about by 
some other cause. Indeed, I cannot help 
thinking, from all I have seen, that many 
of the so-called cases of concussion, espe- 
cially the severe cases in which recovery has 
taken place at a more or less remote period, 
have, in truth, been cases of extravasations 
of blood within the membranes. 

There is also many a case recorded by 
eminent surgeons, and as a matter ef course 
quoted over and over again, in which par- 
tial paralysis and loss of memory are said 
to have taken place after, and to have been 
due to, concussion of the brain. But here, 
too, it is much more probable that effects 
such as these were due not to concussion 
only, but to some extravasation of blood, 
or to some loeal injury done to the brain- 
substance. 

As we have some clearly-marked periods 
in the symptoms of concussion, so too must 
we adapt our treatment to these various 
periods. 

In the first period, that of depression, 
the safest practice is certainly to do as little 
as possible — to avoid all interference either 
in the way of bloodletting, on the one 
hand, or in that of stimulating on the 
other. Bleeding to any extent, in such a 
state of depression, may be the cause of 
most serious mischief, even of death itself. 
And with regard to stimulants, recourse 
must be had to them as little as possible ; 
for we cannot be sure that we may not be 
dealing with a case of extravasation of 
blood, or of bruised brain ; and a period of 
depression, under such circumstances, 
would be the safeguard of the patient. 
Cases of concussion absolutely requiring 
stimulants are very rarely met with in 
practice ; and even when of a very severe 
form, all that is necessary in the great 
majority of cases is, to apply warmth to 
the surface, and carefully to watch the 
case ; but if it should so happen that the 
patient is manifestly in clanger of sinking 
from depression of the circulation, then, no 
doubt, stimulants or cordials must be re- 
sorted to. 

As is the state of depression, so too will 
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be the state of reaction : slight depression 
will be followed by slight reaction ; extreme 
depression by extreme reaction, which will 
be all the greater if stimulants are used. 

And in the stage of reaction, so long as 
this reaction keeps within due bounds, 
here again it is better to abstain from all 
active interference ; taking care, however, 
to exclude all possible sources of excite- 
ment ; to keep the head and the shoulders 
well raised, and evaporating lotions con- 
stantly applied to the head, which in bad 
cases must be shaved. Precautionary 
measures such as these, with a mercurial 
and saline purge occasionally, and great 
attention to diet, with perfect rest, will, in 
a large number of cases of concussion, carry 
the patient through this period. 

When the concussion has been of a some- 
what severe character, there is generally 
no difficulty in getting the patient to sub- 
mit to the necessary regimen — his own 
feelings tell him, in fact, that it is abso- 
lutely necessary ; but in the slighter cases, 
where all the symptoms soon pass off, feel- 
ing as well as he does for the time being, 
the patient not unfrequently resists all at- 
tempts at treatment, and then, within a 
few days, is laid low, with mischief of a 
very severe and dangerous nature — so 
dangerous, indeed, that notwithstanding 
all care, a few days more bring his life to a 
close. 

In the cases of concussion which die, 
from some other cause, shortly after an in- 
jury, and in which no extravasation of 
blood or actual injury to the brain-sub- 
stance is found, there is, it must be recol- 
lected, intense congestion of the cerebral 
vessels, which, in some cases, is so intense 
as to give a manifestly darker hue to the 
different substances of the brain. The 
cases revealing these early appearances are 
of the utmost value practically ; they at 
once plainly point to the mischief which is 
likely to arise, and at once give the key to 
the treatment. 

The great danger lies in the tendency 
which this congestion has of leading to in- 
flammation, and hence the reason why the 
case is to be so narrowly watched ; hence the 
reason why the state of the pulse and all 
other symptoms are to be so carefully in- 
quired into, and even the slightest appear- 
ances of mischief, as far as possible, guarded 
against. But intracranial inflammation, 
taken as a whole, will form the subject of 
another section. 

I cannot, however, dismiss this subject of 
concussion of the brain without again re- 
ferring to a point which I consider of the 
utmost importance in all cases of injuries 
of the head, of whatever kind. In dealing 
with scalp-wounds and with fractures of the 
skull, I pointed out how necessary it was 
to take into consideration the state of the 



various viscera, and especially of the kid- 
neys. To scalp-wounds and to fractures 
must now be added concussion of the brain ; 
the diagnosis, the prognosis, and the treat- 
ment of which must be greatly influenced 
by the condition of the viscera. 

[See a valuable case reported by Parke 
(Brit. Med. Journ., Feb. 19, 1859, p. 145) ; 
also one in Med. and Surg. Hist, of War 
of Rebellion, Part I., vol. ii., p. 44. Con- 
sult also Hilton, "Best and Pain," p. 80. 
Am. ed. ; and Pnvret, "Etudes Experim. 
et Cliniques sur les Trauinatismes Cere- 
braux," Paris, 1878.] 

Contusion of the Brain. 

In dealing with the subject of concussion 
of the brain, allusion was incidentally made 
to the bruised appearances often observed 
about the cerebral substance, where the 
case had been set down as one of simple 
concussion. 

It is this bruised appearance or contusion 
of the brain-substance which is now to be 
brought more directly under notice. 

Bruising of the brain-substance presents 
itself under two different aspects ; either 
spots of extravasated blood are clustered 
together in well-marked circumscribed 
patches, or these spots are disseminated 
throughout various parts of the cerebral 
mass at the same time. Hence a circum- 
scribed and a diffused form of contusion of 
the brain. 

The former, the circumscribed contusion, 
much the more common of the two, will 
be treated of first. 

As in other organs, so in the brain, there 
may be different degrees of contusion. In 
the slighter cases, the bruised part, of a 
dark-purplish color, is found upon close ex- 
amination to be studded with minute specks 
of extravasated blood, not bigger than pin- 
points, thickly clustered together ; the dis- 
coloration gradually lessening from the 
centre to the circumference, as the specks 
of blood become more and more scattered. 
The gray substance alone is affected. Under 
a gentle stream of water, the patch, if ex- 
amined within a short time after the in- 
jury, retains both its discoloration and its 
consistence. 

In the more severe cases, the central 
parts of the bruised portion, thoroughly 
infiltrated with blood, are of a uniform, 
dark-purplish color, which extends some 
distance both into the gray and the white 
substances ; imbedded in this part are little 
clots of blood of the size of peas, and . 
around the circumference and in the deeper 
parts are specks of extravasation scattered 
more and more widely until they gradually 
disappear. The brain-substance — torn, 
broken up, and shreddy — readily gives way 
under a gentle stream of water, which, 
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gradually loosening the clots of blood, car- 
ries them away, leaving little pits with ir- 
regular and shaggy margins, and thickly 
studded throughout with pin-point extrav- 
asations. 

Such are the appearances at an early 
period after the injury. A few days later, 




Fig. 132. Contusion of the Brain. 

and the bruised part, with its depressed 
shaggy surface, and sharp irregular borders, 
looks like an ulcer, and by some surgeons 
has, in fact, been described as the trau- 
matic ulcer of the brain. At this period, 
too, the brain-tissue to some distance 
around the bruise may be of a yellowish 
color, and each little speck of extravasation 
may have its own circle of yellow sur- 
rounding it. 

[In illustration see a case by the writer 
(Am. Jonrn. Med. Sciences, January, 
1880, pp. 95, 96).] 

Slight contusion of the brain may some- 
times be found alone ; but, for the most 
part, the various degrees which have just 
been described coexist in the same brain. 

As to the membranes of the brain, in the 
slighter cases of contusion, the meshes of 
the pia mater only are more or less filled 
with small clots of extravasated blood ; in 
the severer cases, both the investing arach- 
noid and the pia mater are generally torn, 
and blood is more or less extensively ex- 
travasated in the cavity of the arachnoid, 
as well as in the meshes of the pia mater. 
Out of sixty-nine cases of more or less se- 
vere contusion of the brain, independent 
of compound fractures, I found blood ex- 
travasated into the cavity of the arachnoid 
in no less than in fifty-two cases. And in 
thirty-one out of these fifty-two cases, the 
extravasation was very extensive ; so much 
so, indeed, in several instances, that the 
quantity is marked thus in the notes of the 
case : ''within the arachnoid large quanti- 
ties of blood spread out and capping the 
brain." In eleven cases, no blood was 
found in the cavity of the arachnoid ; but 
in all these eleven cases, blood was found 
in the meshes of the pia mater, extending 
some distance beyond the actual seat of the 
brain-injury, and in six of them the extrav- 
asation was widespread. In the remaining 
six cases, no blood was found in the arach- 



noid, and none in the pia mater, except at 
the actual seat of the injury, and this only 
in very minute quantities. 

Bruising of the brain may occur in every 
part of this organ ; but all parts of the cere- 
bral mass are not equally subject to this 
form of injury. Some parts of the brain 
are so frequently bruised that cases of 
this kind are seldom wanting in the 
dead-houses of our large hospitals; 
k and other parts, again, are so very 
H^ rarely injured, that one or two cases 
only may be met with in a long series 
of years. 

It is but very, very rarely, for in- 
stance, that an opportunity occurs of 
seeing the medulla oblongata or the 
crura thus bruised. There is, how- 
ever, a preparation in the Museum 
of St. Greorge's Hospital in which 
several small spots of extravasated 
blood may be seen scattered deep in the 
structure of the upper part of the medulla 
oblongata, as well as in that of the crura of 
the cerebrum and cerebellum. In this case, 
too, there were also spots of extravasated 
blood deep in the pons Varolii ; some of 
these spots were of the size of pin-points, 
and others, again, as large as a small split- 




Fig. 133. Extravasation of Blood in Pons Varolii. 



pea. No other part of the cerebral mass 
was bruised or lacerated; but there was an 
extensive extravasation of blood over the 
whole of the right hemisphere, and the 
cerebellum was bathed in blood. The bones 
of the skull were not in the least injured. 

Of the pons Varolii only four other cases 
of contusion have been met with at St. 
George's Hospital within the space of six- 
teen years. And the cases of this kind on 
record are also but few in number. 

In a case mentioned by M. Boinet, 1 the 
centre of the pons Varolii was bruised, and 
this was the only injury existing about the 
brain-substance. And in another case by 
M. Fano, 2 the structure of the pons Varolii 
was studded with several small extravasa- 
tions of blood about the size of a split-pea; 
the anterior lobes of the brain were exten- 

1 Arch. Gen de Med., 1857, p. 50. 

2 Kech. sur la Cont. du Cerv., obs. xii., p. 25. 
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sively bruised and torn, but the skull was 
not broken. 

One point especially must be borne in 
mind in connection with these traumatic 
extravasations both in the medulla and in 
the pons. The surface of these structures 
may be perfectly healthy, and yet well- 
marked spots of extravasation may exist 
deep in the substance, and that, too, even 
when there has been no bruising of any 
other part of the cerebral mass. Contusions 
such as these may then, it is evident, easily 
escape notice, unless very carefully sought 
after. 

In the cerebellum, bruising and laceration 
occur more frequently than in the structures 
which have just been examined ; and in this 
orean these injuries are, for the most part, 
to be found at its under surface. The spots 
of ecchymosis are generally small and su- 
perficially situated, and confined, moreover, 
to one lobe at a time. Sometimes, how- 
ever, extravasations take place in the deeper 
parts, and then there may be either one 
largish single spot, as in a preparation in 
the Museum of St. George's Hospital, in 
which an extravasation of the size of a fil- 
bert is imbedded deep in the structure ; or 
there may be, as in Blandin's case, 1 a large 
number of minute spots scattered in the 
substance of this organ. In the twelve 
cases of bruising and laceration of the cere- 
bellum, notes of which I have by me, other 
parts of the brain were at the same time 
extensively bruised, and the skull was bro- 
ken. The nature of the accident was not 
always very severe, and this must be borne in 
mind. In several instances I found that 
the cerebellum was thus injured by the pa- 
tient having fallen in the street while 
drunk. 

In the cerebrum itself it will be found 
that even here some parts of this organ are 
much more commonly affected than others. 
As in the cerebellum, so in the cerebrum, 
the under part is very much more fre- 
quently bruised than any other. Sometimes 
limited to a few patches of contusion, the 
injury much more commonly extends over 
the whole surface of a lobe, and oftentimes 
of two lobes at once. Both the gray and 
the white substance may be extensively in- 
volved ; and, in depth, I have known the 
whole structure to be so broken up and de- 
stroyed that the lateral ventricle has been 
laid open. A man fell from a height of 
about eight feet, the result of which was 
extensive bruising and laceration of the 
under surface of both anterior lobes ; freely 
laying open, on the right side, the lateral 
ventricle, into which the finger was readily 
passed. And, in another case, a man fell 
from a tree a distance of fourteen feet, and 
so injured the under surface of the anterior 



1 Gaz. des Hopitaux, 2 jiiin, 1842. 



lobe on the right side that the lateral ven- 
tricle was here freely laid open. 

But in the cerebrum, too, the deeper 
parts may every now and then be found 
bruised ; and the bruise, thus deeply situ- 
ated, may either exist alone, or it may co- 
exist with an injury of the surface, although 
independent, and far away from it. And 
every part of the cerebrum may be thus 
injured ; and being, perchance, very limited, 
the injury may here also easily escape no- 
tice. Thus, in one case, the septum luci- 
dum was lacerated in nearly its whole 
length ; it appeared to be bruised, and had 
several spots of ecchymosis in various parts 
of the remaining portion of the septum, 
and in the fornix at the back part. No 
other laceration was detected in any other 
part of the cerebral mass ; but several 
patches of extravasated blood existed in 
the cavity of the arachnoid, and in the 
meshes of the pia mater. In another case, 
a minute extravasation of blood was found 
in the edge of the fornix, another on its 
under surface, and several specks also on 
the surface of the thalamus ; the only 
other traces of injury were patches of blood 
in the sub-arachnoid tissue, corresponding 
to the posterior lobes of the cerebrum, and 
to the posterior part of the cerebellum. In 
a third case, the extravasation of blood in 
the brain was of the size of a nut in the 
right centrum ovale, close to the side of 
the corpus callosum ; no other laceration 
could be detected in any other part of the 
cerebral mass, but several thin layers of 
blood were found extravasated in the cavity 
of the arachnoid. In a fourth case, the 
corpus callosum and the velum interposi- 
tum were slightly bruised, in connection 
with superficial bruising of the surface of 
the brain ; and in a fifth case, several mi- 
nute specks of extravasated blood were 
discovered in the fornix and septum lu- 
cidum, in connection with other and severe 
bruises of various parts of the brain. And 
in connection with this subject it may 
be mentioned that a laceration of the floor 
of the lateral ventricle, even when very, 
very slight, may give rise to an extensive 
extravasation of blood into this cavity, 
should it so happen that the injury corre- 
sponds to the situation of one of the large 
veins in this region. In a preparation in 
the Museum of St. George's Hospital, 
there is a slight laceration of the septum 
lucidum, as well as of the floor of the left 
lateral ventricle, where a large vein was 
laid open, and the ventricle was full of 
blood. 

Thus much as to circumscribed contusion 
of the brain. In the general or diffused 
contusion of this organ, the spots of ex- 
travasated blood, instead of being clustered 
together in one part, are disseminated 
throughout the brain, on the surface as 
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well as in the deeper parts, or it may be in 
the deeper parts only. 

Circumscribed contusion of the brain we 
already know to be of very frequent occur- 
rence. Diffused contusion of this organ, 
we shall find, on the other hand, is but 
very rarely met with. Circumscribed con- 
tusion is for the most part easily detected, 
and at once clearly recognized. Diffused 
contusion is sometimes difficult of detection, 
and, without careful examination, may 
readily pass unnoticed. 

Diffused contusion of the brain is char- 
acterized by specks of extravasated blood 
disseminated throughout the brain-sub- 
stance. These minute extravasations vary 
from the size of the smallest pin-points to 
that of a split-pea. In the latter form, the 
extravasation could hardly escape detec- 
tion ; but in the former, the minute specks 
might, in slicing the brain, be easily mis- 
taken for the cut surface of cerebral ves- 
sels. A little care, however, will enable us 
to distinguish between the two. In the 
case of cut vessels, the specks can be easily 
wiped away, and then, by gently squeezing 
the brain, other specks of blood may be 
made to appear. The miliary extravasa- 
tions cannot thus be wiped away ; but, 
picked out with the point of a knife, they 
leave little holes, in which the concrete 
drop of blood was imbedded. The brain- 
substance around these minute holes may 
still retain its natural color ; or, some days 
after the accident, it may be of a yellowish 
color, such as is so frequently noticed under 
similar circumstances in bruises of other 
parts. Thus, in Blandin's case, already 
alluded to, which terminated fatally some 
eight or ten days after the injury, each little 
spot of extravasated blood was found en- 
circled by cerebral substance of a yelloAvish 
tinge, varying from a violet color to a 
greenish-yellow. 

The specks of extravasated blood char- 
acterizing diffused contusion of the brain 
may, in any case, be numerous, or they 
may be few; sometimes so few, indeed, 
that one speck here and there is all that 
can be found. And this points out at once 
what extreme care must sometimes be re- 
quired in examining cases of this kind ; 
and it also points out how readily a lesion 
of this delicate nature may escape notice 
in a rough examination — such, for instance, 
as used formerly to be carried on in our 
dead-houses. 

One of the best-marked cases of diffused 
contusion is that described by M. Chas- 
saignac in the Mem. de la Soc. de Chir. de 
Paris, vol. iii. , p. 208. Another equally well- 
marked case is that of Blandin above al- 
luded to. In both these cases, the miliary 
extravasations were very numerous and 
widely scattered ; but in a case which oc- 
curred at St. George's Hospital in the year 



1854, the spots, although well marked, were 
very few. In this case, three very small 
spots of extravasated blood were found in 
the substance of the anterior lobe of the 
left hemisphere ; another small spot in the 
fornix, and another in the right lobe of the 
cerebellum. And these were all ; some 
minute extravasations existed also in the 
cavity of the arachnoid, and in the meshes 
of the pia mater ; but there was no frac- 
ture of the skull. 

These minute traumatic extravasations 
of blood scattered throughout the brain- 
substance have of late years been looked 
upon, as I have already said, by some sur- 
geons of eminence, as especially belonging 
to concussion of the brain ; but such ap- 
pearances cannot properly be assigned to 
concussion. Miliary extravasations of blood, 
whether clustered together in one patch, or 
disseminated in various parts, belong, one 
and all, to contusion of the brain. The 
morbid appearances, although apparently 
so dissimilar, are essentially of the same 
character. The contusion, limited in one 
instance, is general in the other. 

Bruising of the brain-substance may take 
place at the spot where the skull was 
struck ; or the bruise may be in a part of 
the brain far away from the original seat of 
the injury. The one, then, is a direct con- 
tusion, the other a contusion by contre-coup, 
of the brain-substance. 

And as an illustration of what takes place 
in contusion of the brain, reference may be 
made to experiments such as M. Gania's, 
in which may be seen the effects produced 
upon the spot where the blow bears directly, 
as well as the effects which occur in the 
parts diametrically opposite. 1 

Contusion of the brain is, however, rarely 
limited to the region where the blow was 
struck, except in cases where the bone has 
been driven down. In fissure of the skull 
it happens much more frequently that the 
bruised part of the brain is far away, and 
directly opposite to the seat of the blow. 
In severe injuries, both kinds of contusion, 
direct and by contre-coup, are sometimes 
found in the same brain. 

Bruising of the brain occurs, then, in 
some parts of this organ much more fre- 
quently than it does in others. The upper 
part of the brain is seldom bruised. Out 
of thirty-six cases of bruised brain accom- 
panying fractures extending from various 
parts of the vault into the base of the skull, 
the upper surface of the hemispheres was 
bruised in five cases only. The base of the 
brain is the part most frequently injured ; 
but even here the various regions differ 
widely in this respect. The posterior lobes 
are rarely injured, the anterior ones very 
frequently, and the middle lobes the most 

1 Des Plaies de Tete, 2 e 6dit., p. 101. 
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frequently of all. Out of the thirty-sis 
cases just alluded to, the posterior lobes 
were bruised in four instances only, the 
anterior lobes in eighteen, and the middle 
lobes in no less than twenty-five. In 
twelve of these eases, the anterior and the 
middle lobes were bruised at one and the 
same time, the injury having been most 
severe. 

And now, bearing in mind what was 
stated as to the frequency of the fractures 
of the various regions of the base of the 
skull, the middle part of the base of the 
brain, like the middle fossa of the skull, 
will be found to be the most frequently in- 
jured. 

The analysis given by M. Fano as to the 
frequency of the contusion of the various 
parts of the brain differs from that which 
I have just mentioned. M. Fano 1 found 
the anterior lobes more frequently bruised 
than any other part of the brain ; but then 
the number of cases thus analyzed was very 
small — only eight. Had M. Fano's num- 
bers been larger, the results would, I think, 
have been pretty much the same in both 
analyses. 

Why is it that the middle and the an- 
terior lobes are so much more frequently 
bruised than the posterior ones ? A glance 
at the anatomical relations of these various 
parts of the base of the brain affords, to a 
certain extent, a satisfactory explanation. 
The posterior lobes lie upon a soft cushion, 
the tentorium cerebelli ; but the anterior 
and middle lobes are in contact with irregu- 
lar and angular projections of bone, which, 
although rounded off to a certain extent, 
and smoothed down by the dura mater, are 
still both sharp and numerous. 

This subject has been made one of im- 
portance by M. Fano, 2 who after carefully 
pointing out the various pieces of sharp 
bone in these parts, expresses great sur- 
prise that no allusion should ever have 
been made to them in connection with con- 
tusion of the brain by contre-coup. The 
following, however, are Sir Benjamin Bro- 
die's own words, written some thirty years 
ago now : ' ' The great irregularities which 
exist on the inner surface of the basis of 
the cranium sufficiently explain wherefore 
the inferior is more liable to be ruptured 
than the superior surface of the brain." 3 
And nothing could be more explicit. 

Are there any means of recognizing the 
cases in which the brain has been thus 
bruised and lacerated ? 

Dupuytren, 4 to whom we owe much of 
what is known of contusion of the brain, 
was decidedly of opinion that we had no 

1 These sur la Cont. du Cerv.. p. 44. 

2 Loc. cit., p. 44. 

3 Med.-Chir. Trans., xiv., p. 334. 
*■ Clin. Chir., t. ii., p. 490. 



means of recognizing the injury. This 
celebrated surgeon distinctly taught that 
contusion of the brain does not reveal itself 
by any symptoms until a few days after the 
accident ; that is, until the period — four or 
five days after the injury — at which inflam- 
matory symptoms begin to show them- 
selves. 

And such, too, was the opinion first en- 
tertained by Sanson. " It is not until after 
four or five days that the signs of contusion 
become manifest ; and then these signs are 
similar to those of inflammation of the 
brain." 1 But in after-years, laying aside 
this opinion altogether, Sanson professed 
that contusion of the brain has its own 
characteristic signs, which, appearing at 
the very time of the accident, clearly re- 
veal the nature of the injury. 2 And the 
sjmiptoms by which Sanson thought that 
he could thus at once recognize contusion 
of the brain are, in the severer cases, tonic 
spasms of the limbs ; intense restlessness, 
with constant rolling and tossing about in 
bed ; unconsciousness, more or less com- 
plete ; drowsiness, without any stertorous 
breathing. And in the slightest cases, 
simply contraction of one pupil, or of one 
ej'elid ; spasmodic movements about some 
one muscle or another of the face or lips, 
giving rise to a difficulty of pronunciation. 

Such was Sanson's teaching in his latter 
years ; and such, for the most part, is the 
teaching of the present school of French 
surgery, wherein it is broadly and distinctly 
laid down that, as a general rule, contusion 
of the brain does at the very outset give 
rise to a train of symptoms by which the 
inju^ may be recognized, if the various 
symptoms be only weighed with due care. 

But after careful and patient watching 
of many a case of severe injury of the 
head, I must confess that I do not think 
we are really in a position thus clearly to 
recognize a case of contused brain. 

There is no doubt that cases of contusion 
of the brain are frequently met with, in 
which tonic spasms of the muscles and ex- 
treme restlessness, with constant tossing 
and rolling about, are the principal symp- 
toms ; but there is no doubt also, that as 
frequently, if not more frequently, cases 
of severe contusion of the brain are met 
with, in which the symptoms either never 
make their appearance until some days 
after the accident, or are altogether want- 

I have, I think, fairly tested Sanson's 
doctrine, both in the wards and in the 
dead-house ; and, from all I have seen, I 
have been led to conclude, that contusion 
of the brain does not give rise to any symp- 

1 Diet, de Med. et de Chir. Prat., t. viii., p. 
452. 

2 Boinet, Arch. Gen. de Med., mai, 1837, p. 39. 
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toms immediately after the injury — that it 
has, in fact, no characteristic signs of its 
own. 

M. Fano, to whose valuable thesis I have 
already referred, has come to the same con- 
clusion. And in this thesis 1 will be found 
an able analysis of the memoir which M. 
Boinet 2 wrote for the express purpose of 
maintaining and proving the correctness of 
Sanson's views. In summing up the cases 
brought forward in this memoir, M. Fano 
proves that seven only out of the nineteen 
were really of any value for M. Boinet's 
purpose. In these seven cases, the so- 
called characteristic symptoms coexisted 
with contusion of the brain ; but then, in 
these seven cases, there were also, about 
the head, other lesions of a serious nature, 
which may perhaps have had just as much 
to do with the symptoms as the contusion 
of the brain. 

Why should not a thin stratum of blood 
widely spread over the brain — why should 
not laceration of the investing membranes 
of the brain — have something to do with 
the tonic spasm and the restlessness? In 
severe bruising of the brain, these lesions 
are very common ; so common, that, as I 
have already mentioned, out of sixty-nine 
cases of this kind, blood was found extrav- 
asated in no less than in sixty-three. And, 
as a possible cause of the symptoms, there 
is also the intense congestion which, it is 
known, takes place in the brain-substance 
almost immediately after it has been 
bruised. 

But why is it that such symptoms exist 
in some injuries of this kind, and not in 
others? To this the only answer that can 
be given is, that this is one of those ques- 
tions which cannot be fairly met in the 
present state of our knowledge. 

There are, then, no characteristic signs 
by which contusion of the brain can be 
clearly recognized; but, nevertheless, it 
may be predicted that the brain has been 
bruised, whenever the symptoms are severe 
after an injury of the head. At least, 
certain it is, that in severe -injuries of this 
kind, and especially after diffused blows — 
the most common form of accident in civil 
hospitals — certain it is that in the vast 
majority of these cases the brain will be 
found bruised. Nay, more ; if we bear in 
mind which parts of the brain are the most 
frequently thus injured, we may even go 
so far as to say that it is the under surface 
of the middle or anterior lobes which is 
bruised. 

Contusion of the brain must be consid- 
ered as a most dangerous injury ; but is it 
always fatal? 



1 Op. cit., p. 23. 

2 Loc. cit. 

3 Path. Anat., vol. iii., p. 393. 



One sees patients recover after an injury 
of the head, in whom it was more than 
probable, from the nature of the accident 
and the severity of the symptoms, that the 
brain was bruised ; but of this, unless in 
very rare circumstances, no positive evi- 
dence can be obtained. 

When recovery does take place, the con- 
tusion is repaired in the same manner 
as apoplectic hemorrhage into the brain. 
In the slightest cases, all traces of the con- 
tusion may have passed away, if death 
occurs independently of, and some time 
after, the accident ; or the only trace left 
may be a hardened cicatrix, with, perhaps, 
some coloring matter in the centre. But 
clearer evidences of a former contusion of 
the brain are occasionally met with; and 
here the appearances, as might have been 
expected, are precisely similar to those ob- 
served in old apoplectic effusions. If on 
the surface of the brain, the portion which 
had been bruised may present some of the 
well-known appearances so accurately de- 
scribed by Rokitansky, 1 in his " peripheral ' ' 
form of apoplexy. Of this Mr. Henry Lee's 
case affords a well-marked illustration. 

Since the above was published, I have had 
an opportunity of examining the brain of a 
man who, twenty years before his death, had 
been under my care for very severe injury of 
the head. The convolutions of the anterior 
part of both hemispheres of the brain were ex- 
tensively excavated, and here the arachnoid 
and pia mater were carried evenly over both 
depressions, so that a space was enclosed be- 
neath them, which was filled by loose areolar 
tissue and serum. In the right hemisphere, 
the mouth of the excavatiou was nearly circu- 
lar, about an inch and a half in diameter, and 
so placed, that the inferior margin lay close to 
the base of the brain, whilst the inner one was 
close to the median fissure. The depth of the 
excavation was about an inch, and the convo- 
lutions around its edge were natural. The 
cavity commenced for the most part abruptly, 
but one or two convolutions could be traced in 
a stunted condition down the walls, which 
had an even surface, and were loosely coated 
with areolar tissue. In the corresponding part 
of the left hemisphere, there was also an ex- 
cavation, similar in all respects, save that it 
was only about half the size of that in the 
right hemisphere. The cerebral tissue, in the 
neighborhood of these cavities, and forming 
their walls, had a perfectly healthy appear- 
ance. There were no remains of blood extra v- 
asated in the cavity of the arachnoid; the 
other parts of the brain were perfectly healthy, 
and so,too,was the brain-case ; no traces of frac- 
ture , no sign of inj ury to the bones. The patient 
died of aneurism of the subclavian artery, at 
the age of forty-eight, but twenty years before 
his death he had been admitted into St. 
George's Hospital, when I was house-surgeon, 
with several other men, all of whom had fal- 
len a great height in consequence of the giving 
way of some scaffolding. At the time of his 
admission, he was suffering from several severe 
injuries ; and especially of the head, marked 

1 Path. Anat., vol. iii., p. o94. 
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by the symptoms of so-called concussion of the 
brain, but there was no sign of fracture of any 
part of the skull. For several days, he strug- 
gled between life and death, in a state of per- 
fect unconsciousness, followed by a violent de- 
lirium, which ultimately, however, subsided, 
and iii a few weeks he was so far well, that he 
was able to leave the hospital. After awhile, 
he resumed his occupation, thatof a house dec- 
orator, and for years he worked for one of the 
best firms in London, and was known as one 
of their ablest workmen. His intellect was as 
clear as it had ever been, and when I acci- 
dentally met him, from time to time, he always 
said that he did not suffer more from head- 
aches than other people. 

The specimen is in the Museum of St. 
George's Hospital, and from it the annexed 
woodcut was takeu. 

Fig. 134. 




Fig. 134. Depression of Brain. 

In dealing with concussion of the brain, 
I have already remarked that it is more than 
probable that some of the cases so often 
quoted as instances of slight paralysis, or of 
loss of memory after concussion, were in 
reality cases in which the brain had been 
bruised. Of this I think that there can be 
no longer any doubt. 

That which is most to be feared, when 
the brain has been bruised, is inflammation 
of the surrounding substance ; and this it 
is which must be guarded against as much 
as possible. The great tendency in injuries 
of this kind is, that the brain and its mem- 
branes should become inflamed ; and as 
this inflammation is apt to creep on most 
insidiously, every injury of the head in 
which the symptoms have been marked 
ought to be most carefully watched, and 
treated accordingly. Our watching ought to 
be carried on for days, for oftentimes the 
symptoms of traumatic inflammation sud- 
denly show themselves, and without any 
manifest cause, when all was apparently 
going on well. The fourth or fifth day was 
stated by Dupuytren and by Sanson to be 
the period at which the febrile symptoms 
were likely to make their appearance. 
This, then, is the period when we ought, to 
be most watchful for even the slightest 
sign of inflammation of the brain and its 
membranes ; but of this I intend to treat 
at length in another section. 



[Wounds of the Brain. 

These lesions are not characterized by 
any special symptoms apart from those of 
concussion or compression. Such accidents 
are always of a very grave nature, and, as 
a rule, fatal. Wounds of the brain heal 
readily when secondary inflammation does 
not take place; but the prognosis must 
always be unfavorable, because of the great 
risk of that occurrence. Wounds of the 
anterior and upper portions of the hemis- 
pheres are least dangerous ; wounds of the 
posterior portion of the hemispheres and 
of the base are most so. When brain-sub- 
stance is pressed out of the skull in cases 
of fractured base, a grave injury is always 
inflicted, for the crushing force must have 
been severe to have produced such a com- 
plication. Some remarkable instances of 
recovery after the escape of brain-substance 
are, however, recorded; and several have 
passed under my own observation, but they 
are too rare to be dwelt upon as offering 
any hope in bad cases (Bryant). In treat- 
ing wounds of the brain the principal indi- 
cations are — 1. The removal of foreign 
bodies ; 2. The employment of antiseptic 
dressings ; and, 3. The prevention of sec- 
ondary inflammation by enjoining rest and 
enforcing the antiphlogistic regimen, and 
by the local application of cold. 

Wounds of the dura mater are probably 
as dangerous as wounds of the brain, for 
inflammation of the meninges is readily 
kindled by such injuries. It is for this 
reason that compound fractures of the skull 
are so serious; that simple fractures at- 
tended with comminution of the inner 
table are so often fatal ; and that punc- 
tured fractures have so dangerous a ten- 
dency ; for in all these cases the dura mater 
is not only torn, but irritated by the pro- 
jecting spiculse of bone with each pulsa- 
tion of the brain, and secondary inflamma- 
tion of the meninges results, which, as a 
rule, spreads rapidly over the brain and 
causes death (Bryant). In treating such 
cases the causal indication is the removal 
of the depressed bone and the projecting 
spiculae from the dura mater by the opera- 
tion of trephining, elevating the depressed 
bone, and extracting the fractured splin- 
ters. Antiseptic dressings should be ap- 
plied to the wound, the antiphlogistic 
regimen with rest should be enforced, and 
the ice-bag should also be employed locally 
if the other measures do not suffice. The 
operation should be performed when pos- 
sible before the secondary inflammation 
has supervened. 

Foreign Bodies Lodged in the Brain. 

"The foreign body never becomes a 
harmless tenant, its presence always fur- 
nishing a potential source of mischief, and 
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recovery can only be held to take place in 
a limited sense, for notwithstanding the 
absence of symptoms, speedy dissolution 
may ensue with little or no preliminary 
warning." Therefore, eyery reasonable 
effort should be made to extract foreign 
bodies when lodged in the brain. There 
can be no doubt that all extraneous sub- 
stances within view or reach, in cases of 
penetrating wounds of the cranium, should 
be removed by the surgeon ; but before he 
commences any unguided search for them 
in the fragile structure of the brain, he 
ought seriously to consider the injury which 
he may inflict. He should also remember 
that patients have died under the surgeon's 
hand while exploring the brain to find 
foreign bodies ; and, furthermore, that life 
has been preserved in many instances where 
they have not been looked after, or their 
presence suspected. 

When the track of a leaden ball or any 
other body is to be traced in the brain, an 
elastic bougie may well be employed for 
the purpose, as recommended by the elder 
Larrey. He asserts that it can be done 
in this way with safety and with effect. 
He informs us that he traced a ball which 
entered the frontal bone of a soldier during 
the insurrection at Cairo, by means of an 
elastic bougie, from the orifice to the oc- 
cipital suture, in the direct course of the 
longitudinal sinus; and by a corresponding 
measurement externally he was enabled to 
successfully apply the crown of a large tre- 
phine over it, and to extractit, together with 
some pus mixed with blood. The man 
recovered. In the absence of an elastic 
bougie, a female catheter or the porcelain- 
tipped probe of Nelaton may be employed. 
These instruments should be allowed to 
sink into the wound by their own weight ; 
they should not be pushed forcibly onward. 
It is better to temporize than to probe 
violently an injured brain. Great care 
should be taken that the exploring instru- 
ment is not thrust out of the track of the 
foreign body. Moreover, when the site of 
the missile cannot be ascertained by one 
or at most two explorations of the wound, 
further attempts to find it by probing 
should not be allowed. 

No fresh aperture should be made in the 
skull for the extraction of foreign bodies 
lodged in the brain, unless, 1. The place 
of lodgment has been certainly ascertained, 
and, 2. The place of lodgment is in the 
cortex of the brain, or not very far beneath 
it. When the position of the foreign body 
can be clearly located, and when its re- 
moval is not attended with too great de- 
struction of brain-tissue, it certainly should 
be attempted. 

For instances in point, the reader is re- 
ferred to the St. Louis Med. and Surg. 
Jour., March, 1870; Am, Jour. Med. 



Sciences, Oct., 1871, p. 385; Am. Jour. 
Med. Sciences, January, 1872, p. 120. 

When blows are struck on the head with 
knives, forks, scissors, or other sharp- 
pointed instruments, sometimes pieces are 
broken off and remain sticking in the brain, 
as happened in cases reported by Baron 
Dupuytren, by Dr. Moritz, and by Dr. 
Bentz. In all such cases the foreign body 
should be promptly removed, the aperture 
in the skull being enlarged for the purpose 
by the application of a trephine whenever 
necessary. 

Cerebral abscess is a frequent cause of 
death in cases where foreign bodies remain 
lodged in the brain. It was present in at 
least fifty-three fatal cases where post- 
mortem examinations were made. Apo- 
plexy, also, is a cause of death in these in- 
juries, but much less frequently than ab- 
scess. In some cases of apparent recovery 
where foreign bodies remained in the brain, 
the patients did well until some cerebral 
excitement was experienced; five cases are 
recorded where death took place suddenly 
after excessive drinking ; in one case dur- 
ing the excitement of a game of cards ; in 
another case after a slight injury of the 
head. (Monthly Abstract of Med. Science, 
Sept., 1879, p. 412.) 

In one case, where a musket-ball had 
penetrated the brain and was not extracted, 
which remained under the writer's observa- 
tion upwards of a year, there was acute 
suffering from pains darting across the base 
of the brain from the right temple to the 
scar of the wound behind the left ear. 
There was also vertigo, but no paralysis 
existed, and the functions of the body were 
generally well performed. The cicatrix, 
though tender, was firm. This man was 
allowed, at his own request, to serve in the 
capacity of nurse ; but, in two weeks' time, 
he was relieved from this task, as the pain 
and vertigo were unduly increased, and he 
was becoming pale and emaciated. In such 
cases all the surgeon can do is to obviate 
the tendency to death, by enjoining on the 
patient a quiet and regular mode of life, 
and by removing intercurrent cerebral con- 
gestions by the administration of cathar- 
tics, by dry-cupping the nape of neck and 
temples, and by the application of cold to 
the head, from time to time as the symp- 
toms indicate.] 

Protrusion of the Brain-substance. 

Protrusion of the brain may be the im- 
mediate consequence of or it may come on 
some time after, the accident. 

Contused and lacerated portions of brain- 
substance may be driven through a fracture 
of any part of the skull ; such protrusions 
almost always, however, occur in some part 
of the vault, in connection with a com- 
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pound fracture and laceration of the cere- 
bral membranes. And however dangerous 
such an injury may be, the records of sur- 
gery contain a large number of cases in 
which, after the escape of more or less 
cerebral matter, the patient has recovered, 
and that without any apparent detriment, 
either physical or intellectual. Opinions, 
however, differ as to the chances of re- 
covery in wounds of the brain in different 
regions of the vault of the skull. On the 
one hand, Sir Benjamin Brodie 1 states that 
he had not been able to discover, among 
all the works which he had consulted, a 
single instance of recovery from a wound 
of the posterior lobes of the cerebrum ; and 
in the great majority of cases in which a 
cure had taken place, the injury was confined 
to the frontal bone, and to that part of 
the brain which is covered and defended 
by it. On the other hand, Mr. Guthrie's 2 
experience led him to believe that an injury 
of apparency equal extent is more dan- 
gerous on the forehead than on the side or 
middle of the head, and much less so on 
the back than on the side. 

But it occasionally, although very rarely, 
happens that brain-substance is forced 
through a fracture of the base of the skull, 
in direct communication with the ear or 
with the nose, or it might be with the 
pharynx. In such cases, the injury done 
to the brain-case and its contents must, as 
a matter of course, be most severe, and 
with very rare exceptions, necessarily al- 
ways fatal. 

Of brain -matter forced through the 
meatus externus, I saw a case at St. George's 
Hospital in October, 1856. The accident 
was caused by a fall head foremost from a 
great height ; and with profuse bleeding 
from the left ear were mixed minute por- 
tions of brain-substance, and two or three 
larger pieces, as big as peas, of the white 
substance of the brain were lying in the 
meatus externus. Two cases of the same 
kind are on record ; one in the Journ. de 
Med. et de Chir., 1779, vol. lii., p. 454; 
and the other in the Annales de Chir., 
1843, vol. viii., p. 229. 

Of brain-matter forced through the nos- 
trils, a case is recorded in the Compend. 
de Chir., vol. ii., p. 595 ; and another in 
the Bull, de la Soc. Anat. de Paris, 1837, 
p. 228. _ 

Injuries such as these are, I said, neces- 
sarily almost always fatal. Occasionally, 
however, recovery does take place. One 
such case I recollect seeing at St. Bartholo- 
mew's Hospital, under the care of Mr. 
Stanley. There had been a fall from a 
height of twenty feet ; and, with some clots 
of blood, a portion of the brain of the size 

1 Med.-Chir. Trans., xiv., 421. 

2 Injuries of the Head, p. 2. 



of a hazel-nut escaped through the right 
nostril. The injury was followed by severe 
inflammatory symptoms ; but notwith- 
standing all this, the man, aged forty, was 
discharged from the hospital, cured, 
eighteen weeks afterwards. The case is 
published in the Medical Gazette. 1 And 
another case of recovery after an equally 
severe injury has lately been recorded in 
the Amer. Journ. of Med. Sc, April, 1859, 
p. 354. In this case, the patient, aged 
thirty, plumped from a great height on 
to the crown of his head ; there was co- 
pious bleeding from the right ear, and with 
it a small quantity of brain-matter. On the 
following day, a fluid of watery character 
was flowing from the ear ; and in the meatus 
were several particles which, carefully ex- 
amined, proved to be true brain-matter. 
The man returned to his duty five weeks 
after the accident. 

I have never seen a portion of the brain 
forced into the pharynx, but I have found 
the contents of the pharynx within the 
skull, into which they had passed through 
a widely-separated fracture at the base. 
_ Thus far those cases only have been con- 
sidered in which protrusion of the brain 
occurs at the time of the accident. In all 
these cases it is the broken-up brain-matter 
which is driven out of the skull; about 
this there is no doubt. 

But protrusions at times occur a longer 
or a shorter period after the accident, which 
have been described, more especially by 
English surgeons, under the term of hernia 
cerebri ; and under this general head have 
been included protrusions of divers natures, 
and some even having nothing of biain- 
matter in them. 

t Some protrusions are said to have arisen 
simply from blood extravasated on the outer 
surface of the dura mater. Described as 
tumeitrs hematiques by M. Velpeau, such 
protrusions have nothing to do with the 
brain-substance; the dura mater is not 
even broken through. An outgrowth of 
this nature might present all the appear- 
ances of one form, at any rate, of hernia 
cerebri ; and most difficult would it be, dur- 
ing life, to decide as to the precise connec- 
tions of the tumor. But cases such as 
these must be very rare. 

In hernia cerebri — such, I mean, as it is 
described by English surgeons — the pro- 
truded substance appears to have varied 
somewhat in its nature ; but, whatever 
may have been the actual appearance of 
the tumor itself, the dura mater was at 
any rate torn through, and the protruded 
substance was more or less intimately con- 
nected with the brain. In some cases, the 
protrusion is described as having been 
chiefly composed of blood extravasated un- 

1 New ser., vol. iii., 1846, p. 77. 
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der the pia mater, between it and the sur- 
face of the brain, or in its most superficial 
parts. In other cases, the appearance of 
the protruded mass was that of true brain- 
substance, looking exactly like the struc- 
ture of the brain, with which it was con- 
tinuous. And in other cases, again, the 
tumor is represented as an over-abundant 
granulation from the brain, the injury of 
which it was destined to repair. Indeed, 
some surgeons believe that this is the onlv 
form in which hernia cerebri shows itself: 
not then a protrusion of brain-matter ; not 
a hernia cerebri ; but simply a growth from 
its over-luxuriant granulation. 

Personally, I have had but very few oppor- 
tunities of examining the substance driven 
out of the skull in hernia cerebri, as but two 
cases of this affection have occurred in the 
wards of St. George's Hospital during several 
years past. 

In both cases, the protruded substance cer- 
tainly presented all the outward appearances 
of brain-matter ; and in the last one, which 
occurred in the year 1855, bits taken away 
from different parts of the surface of the pro- 
trusion were, at various periods, examined 
microscopically: blood-cells, exudation-corpus- 
cles, and many nerve-tubules were detected in 
every portion thus submitted to the glass ; and 
this, at auy rate, leaves no doubt as to the pro- 
trusion being, in some cases of hernia cerebri, 
formed, in part, of true brain-matter. I may 
add that, in this case, the first escape of brain- 
matter took place through a rent in the dura 
mater, immediately after the removal of a de- 
pressed piece of bone. No further escape of 
brain-matter occurred until after the fourth 
clay, when the protrusion began to show itself; 
from this period it went on gradually increas- 
ing, and ultimately formed a large foul mass, 
portions of which sloughed off daily. Within 
a few days of the patient's death, however, 
the protrusion became much less, and the 
wound put on a healthier aspect. The imme- 
diate' cause of death was purulent infection. 

The destruction of brain-matter in some 
cases of hernia cerebri is sometimes very 
great. In a case published by M. Boucha- 
court, 1 the destruction was so great that 
the lateral ventricle was laid open, and, 
for days, limpid fluid issued through the 
wound. 

Is it true that the size of the hole in the 
bone has much influence in causing hernia 
cerebri ? It has been generally taught, and 
Mr. Guthrie has stated, that protrusion of 
the brain "rarely or never takes place, 
when a considerable portion of the skull 
has been lost or removed ; the brain being 
able to expand to such an extent as the in- 
flammatory impulse from within may 
render necessary." 2 

But facts prove that hernia cerebri may, 
and does, take place even when large por- 
tions of bone have been lost. In the case of 

1 Bull, de la Soc. Anat. de Paris, t. xiii., p. 13. 

2 Injuries of the Head, p. 133. 



M. Bouchacourt, 1 the hernia cerebri showed 
itself after a piece of the frontal bone of 
the size of the palm of the hand had come 
away. I have also seen a hernia cerebri 
occur after a considerable loss of the fron- 
tal bone — the lower part of the perpendicu- 
lar portion of the right side, and the whole 
of the correspondng orbitar plate. And 
a case occurred not long ago, at the Lock 
Hospital, in which hernia cerebri took 
place after separation of nearly the whole 
of the frontal bone. 

There is no doubt that hernia cerebri is 
mainly due to inflammation of the brain, 
and to the effusion of serum and pus, 
which so commonly attends these cases. 
Where the brain protrudes, the cerebral 
substance around is for the most part con- 
gested, swollen, cedematous, and soft ; yel- 
Ioav softening may extend more or less into 
the surrounding parts, and a great portion 
of the tissue may be broken clown. Ab- 
scesses of various sizes, sometimes very 
large, are not unfrequently found in the 
hemisphere involved, and large effusions 
of various kinds fill the ventricles. And, 
in addition to all this, there is generally 
extensive effusion of lymph and pus_, both 
in the cavity of the arachnoid and in the 
subarachnoid tissues. 

Hernia cerebri may present itself in any 
part of the skull. It occurs, however, by 
far more frequently about the vault of the 
skull, and especially the frontal and parie- 
tal regions ; but these localities are, it must 
be remembered, precisely those in which 
injuries with loss of bone occur also most 
frequently. Hernia cerebri is rarely found 
in fractures of the base, and for this reason, 
that in the great majority of the instances 
the injury to the bone is here a simple fis- 
sure, and without any laceration of the 
dura mater. Whenever a fracture of the 
base is accompanied by a large enough sep- 
aration between the fragments, or by loss 
of bony substance, as well as by a lacera- 
tion of the dura mater, then there is no 
doubt that hernia cerebri may arise. Such 
fractures arc, however, very rare. 

One of the most striking cases of hernia cere- 
bri at the base of the skull was under the 
care of Mr. Csesar Hawkins, a few years ago, 
at St. George's Hospital. The patient, a boy, 
aged eleven, accidentally shot himself with 
a horse-pistol loaded with a bullet, which 
smashed the right malar bone below the orbit, 
and then lodged in the head. After he had 
recovered from the first effects of the accident, 
he went on without any marked cerebral 
symptoms for seven days, when he became 
restless, and then delirious ; in the afternoon, 
brain-matter and blood began to be discharged, 
and a soft fungus-like growth showed itself in 
the wound, and the patient died, insensible, 
about thirty hours afterwards. At the post- 
mortem examination, considerable quantities 

1 Loc. cit. 
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of brain-matter were found protruding through 
the large gap made by the bullet in the sphe- 
noid and temporal bones. The substance of 
the brain around the protrusion was vascular, 
and of the yellow color usually found in such 
cases. The hernia cerebri in the middle fossa 
of the base of the skull is now in the Museum 
of St. George's Hospital. 

Under fit circumstances, the protrusion 
may occur at an earlier or a later period — it 
may be days, it may be weeks. Alter the re- 
moval of the bone everything may appear 
to be going on well for a long period — as 
long, in fact, as the dura mater remains en- 
tire ; but, should anything lead to the giving 
way of this membrane, and should this be 
accompanied by inflammation of the parts 
beneath, protrusion may, at any time, as 
already mentioned, be the consequence. 
There are cases on record in which the pro- 
trusion did not come on until after the sec- 
ond month, and some are mentioned in 
which the interval was even longer. The 
usual period, however, for such protrusions 
is generally at the time when inflammatory 
symptoms are most apt to set in — that is, 
within a few days after the injury. Mr. 
Guthrie 1 states that those protrusions 
which are principally composed of coagu- 
lated blood usually appear immediately af- 
ter, or within two days after, the accident ; 
and that those formed of brain-matter oc- 
cur at a later period, usually, although not 
necessarily, when the first or active inflam- 
matory symptoms are on the decline. 
Facts do not, however, bear out any such 
rule. The blood-tumor may show itself at 
a period much later than that mentioned 
by Mr. Guthrie. In Aberncthy's case, for 
instance, it did not appear until the tenth 
day after the removal of the bone. And 
necessarily such a tumor must vary very 
much as to the time of its appearance. 
Being, in some cases, dependent upon 
blood extravasated at the time of the acci- 
dent, the protrusion may occur at a very 
early period ; being, in other cases, de- 
pendent upon blood extravasated, from va- 
rious causes, into the soft and ever luxuriant 
granulation, it cannot come into existence 
until later. And the protrusion of true 
brain-matter — and by this is not meant the 
escape of brain-matter which immediately 
follows the accident or the operation — may 
appear in three or four days. I have seen 
it on the fourth day. 

What is the course of such tumors? 
Varying in shape and in size, according to 
the hole in the dura mater through which 
they have to pass, such tumors gradually 
increase in bulk, and sometimes form a 
large mass, overlapping and completely cov- 
ering the wound in the scalp ; in their pro- 
gress, portions breakdown, become sloughy, 
and disappear; and, under favorable eir- 

1 Op. cit., p. 133. 



cumstances, the whole tumor may thus, in 
the course of time, waste away, and cicatri- 
zation of the wound follows; or, as the 
daily wasting takes place, further protru- 
sion ensues, going on and on for days and 
clays, until the patient dies ; and, in some 
rare cases, such a protrusion has been 
brought suddenly to an end by the patient 
tearing away the whole tumor, and recovery 
has ensued. And experience has also 
proved that the protrusion may shrink, 
waste away, and at last disappear totally 
without any sloughing. 1 

But in the majority of cases the patient 
sinks, sooner or later, under the inflamma- 
tory processes going on within the skull. 2 
And hernia cerebri is certainly a most 
formidable, and most frequently a fatal, 
affection ; not so much so, however, on ac- 
count of the protrusion, as of the circum- 
stances which gave rise to it. Still there 
are on record a goodly number of cases in 
which patients recovered even after very 
large protrusions. Indeed, in one case, 
published byM. Spring, 3 the protrusion is 
said to have involved the whole of the left 
hemisphere ; notwithstanding which, the 
patient got well and lived for eleven years 
afterwards, and at the post-mortem ex- 
amination the left side of the cranium is 
said to have been found quite empty. 

As to the symptoms accompanying hernia 
cerebri, they are those of inflammation of 
the^ brain and its membranes, running its 
various courses, and such as exist without 
any protrusion. But, in some cases, large 
protrusions of brain-matter may be seen 
with daily sloughing and reproduction, and 
yet with but few symptoms, and those only 
slightly marked. In the case referred to 
at page 833, of extensive protrusion from 
the anterior lobe of the right hemisphere 
of the brain, under the care of Mr. Caesar 
Hawkins, at St. George's Hospital, the 
patient rambled a good deal, but, when 
spoken to, always readily answered every 
question put to him ; there were some few 
and occasional twitches abovAt the mus- 
cles of the face, and the motions and urine 
were passed unconsciously. The protru- 
sion became larger and larger ; portions of 
it sloughed away daily, and the only addi- 
tional symptoms were an occasional fit of 
syncope, from which the patient soon ral- 
lied after taking a little wine, and some loss 
of power about the right arm ; and this was 
all. The patient ultimately died from 
purulent infection. 

The treatment of hernia cerebri is to be 



1 Laurie, Lond. and Ed. Month. Jour., June, 
1844, p. 478. 

2 | Of 51 cases of hernia cerebri, reported in 
the Med. and Surg. Hist, of the War of the Re- 
bellion, 44 had a fatal result. Part I., vol. ii., 
p. 304.] 

3 De la Hernie du Cerveau, 1853. 
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of the simplest kind. The less the protru- 
sion is meddled with, the better. As a 
general rule, removal, either by tearing 
away, slicing off, or ligature, is to be 
avoided. The parts are to be kept as clean 
as possible, for which purpose, gentle 
syringing, either with cold water or some 
slightly astringent lotion, may be resorted 
to ; and the best local application is that 
simply of cold water. In the earlier stages, 
when the tumor is but small, gentle pres- 
sure may be advantageous ; but in the 
larger protrusions, it should be abandoned. 
The general treatment of such cases is that 
appertaining to intracranial inflammation, 
varying according to the symptoms and the 
condition of the patient. 

And from all this it follows, that all 
causes which may lead to irritation and in- 
flammation of the parts within the skull 
should, if possible, be carefully removed. 
No splinter, no depressed fragment of bone, 
no foreign body should be left, if it can be 
gotaway without undue risk. At the after- 
death examination of one case of hernia 
cerebri which fell under my notice, several 
pieces of bone were found firmly fixed to 
the outer surface of the dura mater, and 
there was one larger fragment, of a trian- 
gular shape, which had pierced the mem- 
branes, and was sticking in the brain. 
The same fact has been noticed, and espe- 
cially dwelt upon, by several surgeons. 

Lastly, I would add, that we must be 
very careful, when operating, to avoid all 
injury to the dura mater. To admit of a 
protrusion of the brain, there must be, in 
addition to the removal of the bone, an 
opening of some kind in the dura mater. 
This membrane may not have been injured 
by the accident, but it may slough in con- 
sequence of being roughly dealt with at the 
time of the operation. We cannot, there- 
fore, be too careful how we handle the 
dura mater whenever we are called upon to 
remove any bone ; and to the evil of de- 
priving this membrane of its outward cover- 
ing we must be especially careful not to 
add that of unnecessarily touching and fin- 
gering it after an operation. 

[Examples of hernia cerebri, illustrating 
the value of antiseptic treatment, may be 
found recorded by Mr. Annandale (Edinb. 
Med. Journ., Dec, 1872, p. 554), and by 
Dr. Elcan of Tennessee (Am. Journ. of 
Med. Sciences, April, 1880, pp. 426-428). 

Generally, it is highly proper to make pres- 
sure on that part cf a fungus cerebri, ' ' which 
spreads over the scalp beyond the limits 
of the opening in the bone," as recom- 
mended by Prof. Agnew of Philadelphia. ] 

Injuries of the Cerebral Nerves. 

In connection with injuries of the head, 
one or more of the cerebral nerves are some- 
times found seriously affected in their func- 



tions ; and should the patient survive, this 
affection, however alarming at first sight, 
may sooner or later pass off altogether, or 
nearly so ; or paralysis of the cerebral nerve 
may remain, and, in fact, be the only evi- 
dence of the patient having had a severe 
injury of the head. 

Traumatic affections of the cerebral 
nerves may coexist with, and be produced 
by, very different injuries of the head. 

The nerve may be torn or otherwise in- 
jured by the instrument which produced 
the fracture. This, however, is upon the 
whole a rare form of injury ; but some 
nerves are by their situation and connec- 
tions rendered more liable to it than others. 
For instance, the olfactory, and more espe- 
cially the optic and other nerves of the or- 
bit, may be injured in a thrust wound ; and 
such wounds, although rare, are, as already 
mentioned, occasionally met with in civil 
hospitals. 

Closely connected with, and passing 
through, holes and canals in the bones, the 
cerebral nerves may be torn or injured by a 
fracture implicating the base of the skull. 
And here again it will be found that some 
nerves are very much more liable to injury 
than others. Of all the cerebral nerves, 
the seventh pair, for instance, is thus in- 
jured much more frequently than any other 
nerves. This is easily explained by the 
relative frequency of fractures cutting across 
the petrous bone, and involving the long 
bony canal through which these nerves 
have to pass; and, for ages, paralysis of 
the facial or of the acoustic nerve has 
been held as a valuable sign of fracture of 
the base in severe injuries of the head. 
But, on the other hand, it must not be 
taken for granted, that in every such case 
of paralysis the petrous bone has been 
broken and the nerve torn. The paralysis 
may, after some little time, pass off, and 
then it is evident that the affection of the 
nerve must have been connected with some 
other form of injury. Other nerves are 
liable to injury from their close connection 
with a piece of broken bone, and this, too, 
away from their bony canal. 

Again, paralysis of the cerebral _ nerves 
may be dependent upon a traumatic effu- 
sion of blood at the base of the brain. And 
this extravasation may affect the nerve, 
either by pressing upon it in some part of 
its course, or by pressure upon the part of 
the brain connected with the nerve. The 
extravasation may ultimately be absorbed ; 
and thus is explained that form of pa- 
ralysis, not unfrequently observed about 
some of the cerebral nerves after an in- 
jury of the head, which lasts for a longer 
or a shorter period, and then gradually dis- 
appears. 

The injuries of the various cranial nerves, 
viewed separately, present some points of 
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especial interest, which must now be con- 
sidered. 

First pair. — The olfactory may be torn 
across in a fracture of the base of the skull. 
It was so in a soldier in whom the ethmoid 
had been broken to pieces by a bullet. 1 
But paralysis of this nerve not unfrequently 
occurs in cases where the head has been 
severely injured, without any direct evidence 
of fracture. In such cases we are led to 
suppose that an extravasation of blood was, 
in all probability, the cause of the paraly- 
sis of this nerve, and this extravasation 
may have affected either the nerve itself or 
the adjacent part of the brain. 

In looking into these cases it will be found 
that the loss of smell followed such an in- 
jury as might lead to the anterior lobes of 
the brain being driven against the bones, 
and bruised. And tightly bound down in 
the greater part of their course to the brain 
by the arachnoid membrane, the olfactory 
nerves may in this form of injury occasion- 
ally be more or less bruised or pressed upon 
by an extravasation of blood. 

In one case mentioned by Sir B. Brodie, 2 a 
gentleman met with an injury of the head 
which deprived him of the sense of smell. 
After some time, however, he began to recover 
from this symptom, and at the end of a year 
his smell was completely restored. And in 
another case, 3 where the loss of smell also fol- 
lowed a severe injury of the head, this symp- 
tom persisted without the slightest improve- 
ment many years afterwards. 

In relation to the loss of smell, great care 
must betaken lest there be some error as to 
the existence of this symptom. In a case in 
St. George's Hospital, some years back, the 
patient, who was suffering from a traumatic 
paralysis of the face, appeared for several 
weeks to have lost the sense of smell upon the 
left side ; even the strong liquor ammonise 
produced no effect, save that of lachrymation. 
At length it was discovered that, owing partly 
to a deflection of the septum towards the left 
side, and partly to the imperfect action of the 
muscles, the left nostril had become, under 
ordinary circumstances, impervious to air. On 
dilating the left nostril artificially, it was 
found that the patient could smell equally 
well on both sides. 4 

[For gunshot cases, see Med. and Surg. 
Hist, of the War of the Rebellion, Part I., 
vol. ii., pp. 198, 243-4, 327.] 

Second pair. — The optic may be torn 
across in a fracture of the orbit. 

In the case of a child, over whose head a cab- 
wheel had passed, the roof of the orbit, in ad- 
dition to other extensive fractures, was broken 
up into fragments, and the optic nerve and 
straight muscles were completely torn through. 5 

1 Jobert, Plaics d'armes a feu, p. 139. 

2 Med.-Chir. Trans., vol. xiv., p. 365. 

3 Med.-Chir. Trans., vol. xiv., p. 421. 

4 Med. Times and Gazette, 1832, new ser., vol. 
iv„ p. 240. 

6 Bull, de la Soc. Anat. de Paris, 1837, p. 228. 



This nerve is also so circumstanced that 
it may be pressed upon by a fragment of 
bone broken away from its foramen, so as 
to give rise to total blindness. 

Such was the case in an old man admitted 
into St. George's Hospital after having been 
run over by a cart. There was a fracture with 
depression of one of the parietal bones ; but 
the most marked symptom was total blindness, 
which was explained, at the after-death exami- 
nation, by the optic nerves, immediately be- 
hind the orbits, being pressed upon by the 
broken sphenoid bone. 1 

But loss of sight may also be caused by 
pressure from an extravasation of blood 
connected with a fracture of the base. 
And this extravasation may lie either within 
the skull or in the orbit. 

In M. A. Eichard's case, 2 with evident signs 
of fractured base of the skull, the orbits were 
filled with blood, and especially the left, on 
which side total loss of sight was observed on 
the following day. The blood in the orbits 

Fig. 135. 




Fig. 135. Extravasation of Blood in sheath of Optic 
Nerve. 

was gradually absorbed, and the sight of the 
left eye was completely restored within a 
month. In this case, the loss of sight was due, 
it was thought, to the blood extravasated in 
the orbit; but, in reference to this point, I 
would especially direct attention to the extrava- 
sation of blood which, after severe injuries 
of the head, sometimes takes place within the 
neurilemma of the optic nerve as it lies in the 
orbit. In severe injuries of the head, and es- 
pecially those about the orbits, I have several 
times seen the neurilemma of the optic nerve 
distended with blood, which had evidently 
proceeded from the veins contained within this 
sheath. In the Museum of St. George's Hos- 
pital are two optic nerves, both taken from the 
same patient, in which these appearances are 
well marked. 

Such extravasations deserve, I think, 
more than a passing notice, for it seems to 
me that blood thus situated will serve to 
explain some of those cases in which blind- 
ness has existed for some time after an 
injury of the head, and then gradually dis- 
appeared. In such cases, the nerve-fibrils 
are not torn or injured ; the neurilemma is 
simply cram-full of blood ; and as this blood 

1 Med.-Chir. Trans., vol. xiv., p. 348. 

2 Gaz. des Hopit., 1854, p. 446. 
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becomes absorbed, sight is restored. And 
thus it is that 1 would explain M. A. Rich- 
ard's case. The orbit was, it is true, filled 
with blood ; but as it is not stated that the 
effusion led to the least protrusion of the 
eyeball, I think it more than probable that 
the pressure on the optic nerve was from 
blood within its sheath, and not from the 
blood in the orbit. And then, again, it is 
expressly stated in this case that none of 
the other nerves of the orbit were affected, 
which they, in all probability, would have 
been, had the paralysis of the optic _ nerve 
depended solely upon the blood in the 
orbit. 

Third pair. — From its connections, the 
third pair of nerves is less liable to injury 
from broken bone than most of the other 
cerebral nerves. But it is liable to pres- 
sure from extravasated blood ; A case of 
paralysis of the third nerve, in a fracture 
of the skull, is referred to by MM. Denon- 
villiers and (xosselin, 1 in which a clot of 
blood was found lying in the space between 
the crura cerebri. And Sir B. Brodie 2 
states that he has "known a ptosis of the 
left upper eyelid connected with pressure 
on the inferior surface of the left hemis- 
phere of the cerebrum ; the pressure being 
so situated as to affect the nerve of the 
third pair immediately behind the left 
cavernous sinus. ' ' 

After an injury of the head, all the 
branches of the third pair of nerves may 
be paralyzed. But it is curious to observe 
how much more frequently it is a single 
branch of this nerve which is thus affected. 
For instance, there may be ptosis of the 
upper lid, and this may be the only part 
paralyzed. Why one branch alone of this 
nerve should be thus singled out from all 
its other branches it would be impossible 
to say; not only may this be the case, 
however, but one branch of the upper di- 
vision of this nerve, and another branch 
of its lower division, may be paralyzed at 
the same time, without any of its other 
branches being affected. It is a matter of 
especial interest that we should note that 
there may be ptosis and a dilated, im- 
movable pupil. 

A gentleman 3 fell from his horse, received a 
severe contusion of the head, and was taken 
home laboring under manifest symptoms of 
pressure on the brain. When, after the lapse 
of several days, these symptoms became some- 
what abated, it was observed that the pupil of 
the right eye was dilated, and incapable of 
contraction ; but his power of vision was un- 
affected. This symptom was accompanied with 
a ptosis of the right upper lid, and a numbness 
of the right hand. Nearly a year elapsed be- 

1 Maladies desYeux,p. 821. 

2 Loc. cit., p. 351. 

8 Med.-Chir. Trans., vol. xiv., p. 354. 
VOL. I. — 42 



fore the pupil was restored to its natural con- 
dition. 

A man 1 fell from a height and alighted on 
his head: amidst other severe symptoms, it 
was noted, four weeks after the accident, that 
the left upper lid was paralyzed, and the left 
pupil dilated, with some impairment of the 
sight. The right pupil was natural. These 
symptoms gradually wore off; and the power 
of the upper lid, and the sight, were com- 
pletely restored, within some thirteen mouths 
after the inj ury. 

In both these cases it is especially worthy 
of note that the paralysis disappeared 
after a time. In the latter case it is men- 
tioned that there was some impairment of 
the sight ; and this might lead to the sup- 
position that the optic nerve, too, was in 
some degree affected. There is no proof, 
however, that such an affection did in 
truth exist ; the impairment of the sight 
may have been, and most probably was, 
owing to the dilatation of the pupil ; but 
a simple contrivance — a card pierced with 
a small hole — would have settled this point. 

Fourth pair. — As to the pathetic nerve, 
I know of no case in which it was found 
torn or bruised in a fractured base. The 
relations of this nerve with the surround- 
ing parts will easily explain this apparent 
immunity from direct injury ; and, even 
were this nerve pressed upon by extravasa- 
ted blood, with our imperfect knowledge 
of the action of the superior oblique 
muscle, the exact diagnosis of a palsy of 
this muscle would, I think, be most diffi- 
cult. 

Fifth pair. — Affections of this nerve 
have not unfrequently been met with after 
injuries of the head, the paralysis mani- 
festing itself upon one or more of its 
branches, and this, too, combined, for the 
most part, with palsy of some other cere- 
bral nerve. 

A man, 2 aged thirty-five, having, the day 
before, been buried by some earth falling in 
upon him, was admitted into the Hopital St. 
Antoine, in June, 1854, in a state of perfect 
insensibility, and with such profuse bleeding 
from the nose, that it became necessary to plug 
hisnostrils. The ocular conjunctiva, especially 
on the left side, was distended with blood, and 
so, too, were the eyelids. He gradually re- 
covered, and then paralysis of various nerves 
became evident at different periods. The right 
upper lid and eyeball lost all power of motion. 
A few days afterwards, and paralysis of the 
right side of the face was observed ; it was not 
quite complete, but both sensation and motion 
were manifestly affected. Ten days after the 
patient had been in the hospital, the conjunc- 
tiva of the right eye was cedematousand much 
chemoscd ; the cornea could be touched freely 
without flinching; it had lost some of its 

1 Lond. and Edinb. Month. Journ., Sept., 
1843, p. 797. 

2 Gaz. des H6pitaux, 1354, p. 446; A. Rich- 
ard. 
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transparency, and, at its lower part, there was 
a yellow spot like an interlamellar abscess. 
Towards the end of the month, the cornea pre- 
sented a slight ulceration opposite to the yellow 
spot, and the facial paralysis was even more 
marked. Matters went on much in the same 
way during the month of July, with more ul- 
ceration, however, about the eye, and less 
paralysis of the face. Early in August the 
cornea gave way, and the aqueous humor es- 
caped. Later on in the month the patient 
began to improve ; subsequently the right cor- 
nea cicatrized, and he could see from the upper 
part ; and, ultimately, both sensation and mo- 
tion were restored to the right side. Such, as 
far as the fifth pair of nerves is concerned, 
are the details of this most interesting case. 

One more case of palsy of the fifth pair. 
The man 1 was in St. George's Hospital in the 
year 1841. At the time of his admission, 
seven weeks after a very severe injury of the 
head, there was total loss of sensation on the 
left side of the face and upper part of the head, 
in fact, in every part dependent upon the 
fifth pair of nerves ; there was no sense of 
taste or of feeling on the left side of the 
tongue, except at its root, and no consciousness 
of any sensation when a probe was introduced 
into the left nostril ; and the muscles of mas- 
tication on this side had less power. Several 
other nerves were also seriously affected. His 
history was, that he had fallen from a height 
of twenty-eight feet, a heavy piece of timber 
at the same time falling upon the left side of 
his head. The accident was followed by per- 
fect insensibility, for several hours, and the 
loss of a large quantity of blood from the ears, 
nose, and mouth ; there had been paralysis of 
the right side of the body, but from this he 
had recovered. His intellect was sound, and 
he answered all questions with great precision. 
Very little improvement followed, notwith- 
standing various plans of treatment. The 
power of raising the left upper lid was re- 
gained, but the corneaof the left eye gradually 
became opaque. And when seen, many years 
afterwards, this man was much in the same 
state, save that the cornea had become some- 
what more transparent. 

Such is traumatic paralysis of the fifth 
pair of nerves ; caused in some instances, 
no doubt, by pressure from extravasated 
blood, and in other instances again by some 
more permanent injury ; at times passing 
off within a few weeks, at other times abid- 
ing year after year. The cases which have 
been mentioned were, moreover, especially 
selected in reference to the subsequent con- 
dition of the cornea. In the first case, in 
which the affection of the nerve was incom- 
plete, and passed off altogether within four 
months, the cornea sloughed ; but in the 
other case there was no sloughing of the 
cornea, notwithstanding the perfect palsy 
of many years' standing. Both cases afford 
good examples of the two forms of diseased 
action referred to in Mr. Dixon's 2 valuable 
paper on anaesthesia of the fifth nerve. 

1 Med. Times and Gaz., 1852, p. 240; Henry 
Lee. 

2 Med.-Chir. Trans., vol. xxviii., p. 373. 



Sixth pair. — Paralysis of the abducens 
nerve occurs sometimes after an injury of 
the head} it may exist alone, or be com- 
bined with paralysis of several other 
branches. The sixth nerve may be torn 
across in a fracture of the base ; indeed, its 
close connections with the petrous bone 
render this nerve liable to direct injury. 
From its slender size, and passing as it 
does in a groove on the superior border of 
the petrous bone, the sixth nerve may be 
snapped across in a fracture of this part of 
the base. 

A man 1 fell from a height, and alighted on 
his face. He never lost his senses; merely 
felt shaken ; walked home, and returned to 
his work next day. Four days afterwards, 
however, he began to suffer from head-symp- 
toms, and three weeks from this time it was 
noticed that the right eye was drawn inwards. 
He went on from bad to worse, and died at the 
end of four months. A fracture was found 
running across and detaching the inner third 
of the right petrous bone, and opposite to this 
the sixth nerve was snapped asunder. 

In this case, the sixth was the only nerve 
injured; and thus it was also in another 
instance, mentioned by M. Aran, 2 .in which 
a man, after receiving a violent blow on 
the head, lost all power of moving the eye 
outwards. There was a distinct squint, for 
which he was operated upon by M. Maison- 
neuve ; but with very little or no benefit. 

Paralysis of the abducens not unfre- 
quently coexists with that of some of the 
other cerebral nerves. Of this there are 
several cases on record, in which this nerve, 
as well as the others, gradually regained 
its power. 

Seventh pair. — As for the facial and the 
acoustic, paralysis of these nerves is one 
of the common signs of fracture of the base 
of the_ skull. Connected as these branches 
are with the petrous bone, they may be, 
and are frequently, torn across in a frac- 
ture implicating this region. And although 
so closely connected — bound up in the same 
sheath — lodged in the same canal — one of 
these nerves may be injured, and not the 
other. Facial paralysis not unfrequently 
exists without deafness; and sometimes 
there is marked deafness, without any 
affection of the muscles of the face. The 
paralysis may be strongly marked, but it 
may pass off in a few months. In such 
cases the injury may have consisted in an 
extravasation of blood within the tubular 
sheath of the arachnoid belonging to these 
nerves. I have seen a small clot of ex- 
travasated blood lying between the nerves, 
at the bottom of the meatus internus. 

Eighth and ninth pairs. — Affections of 
these nerves occur but seldom after injuries 



1 Journ. l'Experience, Nov., 1843. 

2 Arch. Gen. de Med., Nov., 1844, p. 338. 
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to the head. The bony canals through 
which these nerves pass are short, and the 
nerves themselves lie in the region of one 
of the large sub-arachnoidean spaces, the 
fluid of which would, by its displacement, 
allow room for blood to be extravasated 
without any great amount of pressure. 

Should an affection of these nerves thus 
occur, however, the symptoms, in such 
cases, are certainly most distressing ; but, 
however distressing, they are not always 
fatal, and they may even disappear alto- 
gether. A forcible illustration of this will 
be found in the two following cases. 

In one instance 1 mentioned by Mr. Hilton, 
with paralysis of some other cerebral nerves, 
it is particularly noticed that the patient 
manifested much difficulty in swallowing: 
the tongue was thrust over to one side ; articu- 
lation was slow, and enunciation very imper- 
fect ; and there was pain extending down the 
neck, on the sideaffected, as far as the clavicle. 
The patient had bleeding from the ears, nose, 
and mouth, after an injury of the head; but 
he recovered in a few months, and with only 
slight traces of paralysis left. 

A grenadier 2 was struck in the region of the 
posterior superior angle of the left parietal by 
a lance, which passed deep into the substance 
of the brain. The lance was withdrawn a few 
hours afterwards, and the wound healed 
rapidly. The intellect was as good as it was 
before the injury, but the glosso-pharyngeal, 
the par vagum, the hypoglossal, spinal-acces- 
sory, and sub-occipital, were all paralyzed. 
Aphonia, dysphagia, dyspnoea, with contrac- 
tions of the muscles accessory to respiration — 
more or less paralysis of the pharynx, oesopha- 
gus, and stomach — so that large doses of eme- 
tics had no effect ; — such were some of the 
most distressing symptoms presented by this 
poor fellow. 

One more case, in which the eighth pair 
of nerves became affected, must be men- 
tioned, as it shows what consequences may 
arise by subsequent displacement of the 
fractured bones in an injury of the base. 

A man 3 was admitted into Guy's Hospital 
with symptoms of concussion of the braiu, and 
fractured base of the skull. He went on well 
until the tenth day, and then, after getting 
out of bed, and walking across the ward to 
talk to his wife, he was seized with rigors and 
vomiting, and gradually fell into a semi-un- 
conscious state. Towards the evening appeared 
difficulty of swallowing, and the breathing be- 
came gasping. The difficulty of swallowing 
increased ; and before the morning everything 
was rejected as soon as it reached the pharynx. 
He died of coma and asphyxia, within forty- 
eight hours after the setting-in of the serious 
symptoms. The brain and its membranes 
were healthy; there was no appearance of 
anything like inflammatory action ; neither 
was the brain bruised or lacerated. A line of 
fracture intersecting the right foramen lacerum 

1 Lancet, 1853, vol. i., p. 421. 

2 Chassaignac, Plaies de Tete, p. 93. 

8 Lancet, 1853, vol. i., pp. 24, 25, 147. 



posterius, and running across the base, divided 
this part of the skull into an anterior and a 
posterior portion, freely movable upon each 
other; and the bones here were so displaced, 
that the right cerebellar fossa was lower than 
the left. 

In commenting upon this case, Mr. 
Hilton very justly remarks that the diffi- 
culty of swallowing and breathing, which 
suddenly made its appearance after the 
man's walk across the ward, was, in all 
probability, caused by the displacement of 
the bones at the foramen lacerum posterius 
— a displacement by which the eighth pair 
of nerves was irritated, if not severely 
pressed upon. And as there was not the 
slightest trace of inflammation about the 
brain or its membranes, this, no doubt, is 
the right explanation of the symptoms 
which so suddenly made their appearance. 

And this view of the case is borne out by 
Sir C. Bell's 1 two cases, in which sudden 
death was caused by the after-displacement 
of fractured portions of the foramen mag- 
num, and consequent pressure upon the 
medulla oblongata. 

Special treatment in injuries of the cere- 
bral nerves seems to be of but little avail. 
If dependent upon extravasated blood, or 
any other cause removable by the efforts of 
nature, the paralysis will gradually disap- 
pear in the course of time ; but I know of 
no particular plan of treatment which will 
help us much in such cases. At least, 
mercury, blistering, and other remedies 
usually resorted to, have not, as far as I 
have seen, produced any very marked bene- 
fit. And in using electricity we must be 
very careful lest it produce disturbance 
about the head, which it is apt to do, espe- 
cially if employed at too early a period 
after the injury. On the whole, I should, 
in all cases of traumatic paralysis of the 
cerebral nerves, trust much to the restora- 
tive powers of nature. 

Traumatic Inflammation of the Brain 
and its Membranes. 

All injuries of the head, of whatever 
kind, may lead to inflammation within the 
cranium. Injuries of the scalp, apparently 
of the most trifling nature; injuries of the 
bones ; injuries of the brain-substance ; — 
all may give rise to intracranial inflamma- 
tion. But some of these injuries are more 
apt to give rise to this inflammation _ than 
others, and, as might be readily anticipa- 
ted, injuries of the brain-substance are, 
more frequently than any other injuries, 
followed by this kind of mischief. 

In a wound of the scalp followed by ery- 
sipelas or diffuse cellular inflammation, 
cerebral symptoms often supervene; and 

1 On the Nervous System, 3d edit., cases 
cxlvi.-cxlix. 
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should the patient die, the morbid appear- 
ances in the majority of cases are limited to 
great congestion of the brain-substance, 
with increased vascularity of the pia mater, 
and effusion of opaque fluid in the sub- 
arachnoid tissues at the upper surface of 
the hemispheres. 

Inflammation spreading inwards from an 
injury of the bone or of its coverings may 
be traced, as it were layer by layer, from 
the outer parts down to the brain ; first in- 
volving the dura mater, then the parietal 
arachnoid, the visceral arachnoid, the pia 
mater, and ultimately the cortical substance 
of the brain. 

The inflammation of the dura mater may 
be marked by increased vascularity, thick- 
ening, and closer adhesion to the bone ; 
such appearances belong, however, more 
especially to a chronic form of mischief set 
up by inflammation, caries, or necrosis of 
the bone after an injury. In the more 
acute inflammation, and above all in sup- 
puration of the osseous tissue, the outer 
surface of the dura mater is covered by 
lymph, or by pus ; its tissue gets infiltrated ; 
it may pass on to sloughing. As far as the 
dura mater itself is concerned, the mis- 
chief is generally confined to that part of 
the membrane directly under the diseased 
bone ; but even here, in particular locali- 
ties, it sometimes happens that the inflam- 
mation spreads along the cellular tissue 
which surrounds the branches of the men- 
ingeal arteries, and by this means reaches 
even down to the base of the skull. 

[However, it not unfrequently happens 
in cases of traumatic meningitis, that puru- 
lent matter forms and collects in considera- 
ble quantity between the dura mater and 
the skull, directly 
Fig. 136. underneath the 

place of injury to 
the latter, whence 
it can readily be 
discharged by the 
operation of tre- 
phining ; where- 
by the symptoms 
of cerebral com- 
pression are at 
once relieved, 
and the patient 
is rescued from otherwise certain death. 
The accompanying figure (136), from the 
Med. and Surg. Hist, of the War, First Surg, 
vol., pp. 59, 60, represents the portion of 
bone removed from a case in point. 

Other examples may be found as fol- 
lows: Ibid., pp. 277, 284, 286, 291. Med. 
and Surg. Hist, of British Army, etc., 
vol. ii., p. 294; P. H. Watson (Edinb. 
Med. Jour., July, 1870, pp. 43, 44) ; Syd. 
Soc. Biennial Retrospect, 1876-8, pp. 273, 
274 ; N. R. Smith (Baltimore Med. Jour., 
Dec, 1870); Rust's Magazin, Bd. ii., p. 




Fig. 136. Disc and de- 
pressed fragments of bone 
from right parietal. Spec. 
4817, Sect. I., A. M. M. 



127; ib., Bd. xv. p. 347; Davidson (Brit. 
Med- Jour., Dec. 2, 1876) ; Callender (ib., 
July, 1878, p. 55) ; Quesnay, Mem. Roy. 
Acad. Surg, of France, Syd. Soc. Transl., 
p. 24; ib., p. 21. 

A perusal of these cases will strongly en- 
force some lessons of much practical value. 
They show that sub-cranial abscesses can 
be opened by trephining, and their contents 
discharged, with successful results, when 
all agree that recovery is impossible unless 
the imprisoned matter is set free. They 
also show that much better results are ob- 
tained by the early than by the late per- 
formance of the operation ; and that, in 
cases where the head is injured, the ap- 
pearance of such symptoms as sudden ceph- 
alalgia, increasing in severity, located in 
the injured part of the head, with sense of 
fulness in the same part, and convulsions, 
or stupor and other like signs of approach- 
ing coma, demands the immediate perform- 
ance of the operation. Febrile movement 
preceded by rigors, and glazing of the 
wound, when coincident, strengthen this de- 
mand. In such cases, waiting until coma 
and hemiplegia are fully developed before 
operating, lessens much of the chance of a 
successful issue. It should be remembered, 
too, that in rare instances sub-cranial ab- 
scess is caused by contre-coup, and that, in 
such cases, the trephine should be applied 
to the seat of pain on the side of the head 
opposite to that which is injured.] 

In the acute cases, the inflammation, in- 
volving as it does the whole thickness of 
the dura mater, lays hold also of its inner 
surface, the parietal arachnoid, a part and 
parcel of the dura mater ; and having once 
reached this serous membrane, the inflam- 
mation usually and rapidly becomes wide- 
spread. The inflammatory effusion on the 
free surface of this membrane is but very 
seldom limited to the spot first implicated. 
This I have, however, seen once. Under 
an exposed piece of bone, the dura mater 
was inflamed, thickened, and partially de- 
tached ; and exactly limited to this spot, 
there was an effusion of lymph and pus on 
the parietal layer of the arachnoid ; but all 
the other parts of the membranes and of 
the brain were quite healthy. 

This is an exceptional instance, and in 
the vast majority of cases the parietal 
arachnoid is extensively inflamed, and the 
cavity of this membrane is filled with a 
quantity of fibrinous or puriform exudation 
of a yellowish or yellowish-green color. 
The effusion seldom extends, however, be- 
yond the upper and lateral surfaces of the 
hemispheres ; sometimes it spreads over 
one hemisphere only, that corresponding 
to the injured bone ; sometimes it is found 
on both hemispheres, but without any ef- 
fusion at the base of the skull. Occasion- 
ally, the puriform is circumscribed by the 
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fibrinous effusion, which may, moreover, 
unite the two layers of the serous mem- 
brane to each other around this part ; and 
thus is formed within the arachnoid that 
kind of circumscribed collection of matter 
which may be, and has been, mistaken for 
an abscess in the brain-substance. As an 
instance of this, I would more especially 
refer to De la Peyronie's 1 celebrated case 
of abscess of the brain, which was, I think, 
simply a collection of matter circumscribed 
in the cavity of the arachnoid, and running 
clown by the side of the falx, as far as the 
corpus callosum. This view of the case is, 
I think, borne out by Pott's 2 and Soulier's 3 
cases, and by a case in which I found a 

Fig. 137. 




Fig. 137. Pia mater thickened from inflammation. 

collection of matter in the cavity of the 
arachnoid thus circumscribed and running 
down between the left hemisphere of the 
brain and the falx, as far as the corpus cal- 
losum. The depth to which the matter 
passed in this case might easily, during 
life, have led to the supposition that the 
collection was in the brain itself. 

From the arachnoid the inflammation 
spreads to the pia mater, and here, too, 

1 Mem. de 1'Acad. des Sc, 1741 : " Sur le Siege 
de l'Ame." 

2 Injuries of Head, p. 107. 

s Mem. de lAcad. de Chir., t. i., p. 159. 



there is an extensive fibrinous or puriform 
exudation of a yellowish or yellowish-green 
color. The meshes of this membrane are 
filled with the effusion; and such is the 
thickened condition of the pia mater, in 
the severer cases, that it may be removed 
whole from the brain, and with its pro- 
longations, which dipped down betweeen 
the convolutions, looks as if it had been 
cast in wax. Of this there are excellent 
specimens in the Museum of the Royal 
College of Surgeons, and in that of St. 
George's Hospital. 

As in the arachnoid, so here, in the pia 
mater, these appearances do not generally 
extend beyond the convexity of the hemi- 
spheres. And all that part of the cortical 
substance of the brain corresponding to the 
inflamed and thickened pia mater is often 
of a dark, leaden hue ; it may be, too, ad- 
herent to this membrane, and softened, 
and easily torn ; so that, in endeavoring to 
pull off the ioia mater, it not unfrequently 
happens, notwithstanding all our care, that 
patches of brain-substance, varying in size 
and thickness, come away with the mem- 
brane. 

In all this, the gray matter alone, and 
sometimes only a thin layer of it, is in- 
volved: as to the white substance of the 
brain, it is simply congested, the bloody 
puncta being larger and more numerous 
than usual. 

Such are the usual appearances when 
inflammation spreads inwards from an 
injury of the bone or its coverings. But 
occasionally it happens that the appear- 
ances in these cases differ somewhat. 

On the one hand, there may be exten- 
sive effusion into the cavity of the arach- 
noid without any effusion in the pia mater : 
thus, in a case where matter was lying be- 
tween the bone and the dura mater, the 
corresponding cavity of the arachnoid was 
filled with pus and lyinph, covering the 
posterior third of the upper and lateral 
surface of the hemisphere, but there was 
no effusion in the subarachnoid tissues. 
Of this there are two equally well-marked 
cases mentioned by Sir T. Watson ; J but 
according to my own experience, such cases 
are very rarely met with. 

On the other hand, with an _ inflamed 
dura mater, covered, it may be, with lymph 
and pus, it sometimes happens that the 
arachnoid escapes, and this, top, notwith- 
standing an extensive effusion in the sub- 
arachnoid tissues. In a case in which the 
dura mater on the left side was covered 
with a patch of concrete lymph, and matter 
running from thence along the branches of 
the middle meningeal artery down to the 
base of the skull, no effusion was found in 
the cavity of the arachnoid ; but there were 

1 Pract. of Phys., 3d ed., vol. i., pp. 368, 369. 



662 



INJURIES OF THE HEAD. 



large quantities of sero-purulent fluid in 
the subarachnoid tissues covering the 
whole of the left hemisphere. 

Such a case is a very uncommon one. 
There is no doubt that, in the great major- 
ity of instances of meningitis arising from 
an injury of the bone, the inflammatory 
effusions are poured into the cavity of the 
arachnoid. But how very rarely is any- 
thing like exudation met with in the arach- 
noid in the idiopathic form of inflamma- 
tion ! And when this marked difference 
between traumatic and idiopathic arachni- 
tis is spoken of, it must be borne in mind 
that it is especially in this form of trau- 
matic inflammation, arising from an injury 
of the bone, that the great difference ex- 
ists. Traumatic inflammation of the mem- 
branes arising from an injury of the brain 
resembles the idiopathic form of inflamma- 
tion, inasmuch as the cavity of the arach- 
noid is, in both forms, most frequently free 
from effusion. 

In looking carefully to the inflammatory 
appearances of the membranes after con- 
cussion or contusion of the brain, the ex- 
udation will, for the most part, be found 
on the outside of the arachnoid, and more 
or less extensively infiltrating the pia mater. 
It is only in cases where the inflammation 
is very severe that effusion takes place on 
the free surface of the serous membrane. 
The exudation itself resembles that which 
is commonly found in inflammation of the 
pia mater; if puriform, it is greenish, and 
not unfrequently of a decidedly green color. 

There are, then, two kinds of traumatic 
inflammation of the membranes of the 
brain. The one, commencing in the dura 
mater, and almost always reaching the free 
surfaces of the arachnoid; the other, com- 
mencing in the pia mater, and seldom 
passing beyond this membrane, and that 
only when the inflammation is very severe. 
The one, starting as it were from the bone, 
affects the membrane nearest to it, the dura 
mater; and the other, starting from the 
brain, here also affects the nearest mem- 
brane, the pia mater. Whilst dealing with 
concussion of the brain, it was particularly 
mentioned that intense vascularity is one of 
the peculiar features found about the brain- 
substance when death takes place some 
short time after the accident ; and well can 
it be imagined that this intense congestion 
of the brain, if it does not pass off, will re- 
act on the pia mater ; and hence the in- 
flammation which, in such cases, manifests 
itself in this membrane. 

Injuries of the head may also lead to in- 
flammation of the brain-substance ; and 
this traumatic inflammation may affect 
either the cortical substance only, or the 
deeper parts of the brain. Inflammation 
of the cortical substance may follow an 
injury of the bone, as in those cases, for 



instance, in which the inflammation may 
be traced through the various membranes 
to the brain, the gray substance of which, 
of a leaden hue, is softened, and easily 
carried away in peeling off the membranes. 
This, doubtless, is an inflammatory process 
affecting the cortical substance. 

Traumatic inflammation of the cortical 
substance may also be detected in those 
cases where meningitis supervenes after 
simple concussion of the brain. Even at 
an early period the inflamed gray matter, 
of a dark-red hue, is swollen and soft, thin 
patches of it coming away with the pia 
mater, which itself is very vascular. Later 
on, effusion takes place in the pia mater, 
and the gray matter, of a darker color, 
breaks up and washes away under a gentle 
stream of water, leaving bare the white mat- 
ter, much increased in vascularity, but not 
softened. This inflammation of the gray 
matter is remarkable for its extent ; in many 
cases it occupies a whole hemisphere save the 
base, which generally remains unaffected. 

But inflammation of the brain most fre- 
quently follows contusion and laceration of 
its substance. Simple concussion seldom 
leads to fatal inflammation, and rarely does 
an opportunity happen of examining the 
after-death appearances in a case of this 
kind. In the great majority of the so- 
called cases of concussion in which death 
takes place, the inflammatory process is 
found to be connected with, and arises 
from, an actual and appreciable lesion of 
the brain-substance. 

Should the patient survive the accident 
for a few hours only, the whole structure 
of the brain, and especially that around the 
injured part, becomes extensively con- 
gested ; so that it will require some little 
care to distinguish between the specks of 
extravasation and those of congestion. At 
a later period, the brain-tissue around the 
injured spot is of a duskier hue through- 
out, and the texture swollen, moist, and 
loose. Then follow the inflammatory exu- 
dations, reducing the substance of the brain 
around to asoftpulp of various colors, which 
flows away under a gentle stream of water, 
leaving the remaining part broken down 
and shreddy. These appearances do not 
generally extend much beyond the original 
seat of the injury; but sometimes the 
greater part of the hemisphere becomes in- 
volved ; the white substance is then of a 
peculiar saffron color, which grows fainter 
on the outskirts, and the whole tissue is 
loosened and diffluent ; and even should 
this appearance of disintegration not be at 
first sight plainly perceptible, it may easily 
be demonstrated by dropping upon the part 
a little water from a sponge. 

Softening of the central white parts of the 
brain is very seldom met with after an injury 
of the head. The following are the only two 
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cases which have fallen under my own obser- 
vation. A man, aged thirty-seven, died twenty- 
four hours after an injury of the head in a fall 
from a tree; the ventricles were found 
dilated and filled with fluid, and the fornix — 
remarkably soft — gave way when slightly 
touched ; at the base of the brain', around the 
pons and medulla oblongata, there was a large 
quantity of milky puriform fluid; the sub- 
stance of the brain was firm, and the puncta 
of blood larger and more numerous than 
usual ; the cribriform plate of the ethmoid 
was broken, and the corresponding part of the 
brain bruised. A lad, aged thirteen, died, 
about three weeks after he had been thrown 
from a donkey and fallen on the back of his 
head. The ventricles were enormously dilated, 
and filled with serum and recently-effused 
lymph, and the central white parts of the brain 
were very soft, and broke down when slightly 
touched ; the gray and the white substances 
of the brain were, throughout, very much con- 
gested, and there was extensive inflammation 
of the membranes ; a slight fissure was found 
in the occipital bone, extending from the 
lateral sinus to the foramen magnum. 

All traumatic inflammations of the brain- 
substance may end in suppuration and ab- 
scess, and this after contusion and lacera- 
tion, and even after simple concussion. Of 
this I have seen two well-marked instances 
at St. G-eorge's Hospital within the last 
few years. In both cases the abscesses 
were large ones, and in both the formation 
of matter followed simple concussion. 

[A case of cerebral abscess caused by 
concussion, may be found in the Lancet, 
May 17, 1873 ; another, from a sabre- 
wound, in the Med. and Surg. Hist, of the 
War of the Rebellion, Part I., vol. ii., pp. 
19, 20. The appearances in the latter are 
shown in Fig. 138. 

Fig. 138. 




Fig. 138. Cavity of an abscess in the cerebrum, 
resultingfrom asabre-wound. Spec. 86S5, Surg. Sect., 
A.M. M.J 

An abscess, situated in the brain, may 
burrow, and burst into the ventricles ; such 
an occurrence soon proves fatal. But an 



abscess in the neighborhood either of the 
cribriform plate of the ethmoid, or of the 
petrous bone, may, by making its way 
through these bones, ultimately be dis- 
charged by the nostrils or by the ear, and 
the patient get well. < In these cases of re- 
covery we cannot, it is true, say positively 
that the matter came from the brain itself; 
it may have come from between the bone 
and the dura mater, or from a circumscribed 
cavity within the sac of the arachnoid. 
Still, if the discharge which takes place is 
copious, it may, I think, be safely inferred 
that the matter came from the brain itself, 
as a large quantity of matter is more apt 
to form in this than in either of the other 
situations just mentioned. The abscess 
may be situated close to the surface of the 
brain, and moreover it may chance to lie 
over a fracture ; so that the matter would 
only have to make its way through a thin 
layer of brain-substance and the mem- 
branes. 

The copious discharge of matter which 
suddenly took place from the ear, some 
weeks after an injury of the head, in Mr. 
Caesar Hawkins's case, may thus have come 
from the brain. In his report 1 of the case, 
Mr. C. Hawkins inclines to the opinion that 
the matter came from between the bone 
and the dura mater ; but there are two im- 
portant facts which appear to me to mili- 
tate against this opinion. The one, that 
diffuse inflammation of the membranes 
almost constantly accompanies suppuration 
between the bone and the dura mater ; and 
the other, that had the matter really been 
between the bone and the dura mater, and 
percolated through a fracture, it would 
have come away gradually as it was formed, 
and not in a sudden burst — in a large quan- 
tity. This it is which makes me think that 
the case was one of cerebral abscess which 
had made its way outward. 

Intimately connected with this subject 
of traumatic intracranial inflammation, 
there is yet one other point which has not, 
I think, been sufficiently dwelt upon by 
most of the writers on injuries of the head. 
I allude to the large quantities of serous 
fluid which are sometimes effused into the 
ventricles after injuries of this kind. 

Fluid is poured out into the ventricles, 
after an injury of the head, under very 
different circumstances. The effusion may 
occur, and this is generally the case, in con- 
nection with other mischief of a more 
deadly nature, with acute inflammation of 
the membranes. For instance : m a man 
who died three days after having been 
trephined for a compound and depressed 
fracture of the skull, the subarachnoid 
tissue of the upper part of the left hemi- 
sphere was extensively infiltrated with sero- 

1 Med. Gaz., vol. xvii., p. 262. 
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purulent fiuid, and all the ventricles were 
enormously distended, and filled with a 
clear, transparent serum ; the lining mem- 
brane being, throughout, rough, and as if 
sprinkled with the tinest white sand. The 
septum lucidum was exceedingly thin. The 
structure of the brain was quite healthy. 

But accumulation of fluid within the 
ventricles, following an injury of the head, 
may sometimes be the only morbid appear- 
ance ; and this effusion may be more or 
less gradual : days, weeks, months, may 
elapse before any decided symptoms make 
their appearance. 

Of such cases Dr. Abercrombie relates 
two strongly-marked instances in his work 
on Diseases of the Brain, pp. 151, 152. 
In both these cases the effusion was slow, 
and the symptoms came on gradually. But 
the effusion may take place suddenly; 
symptoms of imminent pressure are pres- 
ent, and, with a scalp-wound and bare bone, 
may lead to an error in diagnosis, and the 
application of the trephine. 

A middle-aged man fell in the street, and 
was picked up insensible, with some arterial 
bleeding from a sealp-wonnd at the npper and 
back part of the head ; the bone was not ex- 
posed. He remained in a state of collapse for 
some time, and when he began to rally he be- 
came so violent that two men were obliged to 
hold him down. It appeared that, on the pre- 
vious day, he had had, for the first time in his 
life, some kind of convulsive fit, but without 
any frothing at the mouth. He was freely 
purged, and on the following day, as he com- 
plained of intense pain in the head, he was bled 
to ten ounces. The pain continued, and thus 
he went on for several days with intense pain, 
notwithstanding that he was bled several times, 
and put upon calomel and henbane. On the 
sixth day, the bone under the scalp-wound be- 
came exposed, and the soft parts in the neigh- 
borhood slightly osdematous. On the seventh 
day, early in the morning, this man was seized 
with hiccough, and suddenly fell into a state 
of coma ; the insensibility was complete ; the 
pupils acted well ; there was no stertorous 
breathing ; the pulse was feeble and running. 
A short time afterwards, it was determined, at 
a consultation of several surgeons, that a tre- 
phine should be applied over the exposed bone, 
in case there should, perchance, be any matter 
between the bone and the dura mater. No 
matter was found. The bone and the dura 
mater were healthy. The patient continued 
much in the same state, and died in the eve- 
ning. Some serous effusion was found between 
the arachnoid and the pia mater, especially at 
the base of the brain ; there was no lymph in 
any part ; the membranes were quite trans- 
parent, and the pia mater not congested. The 
ventricles were dilated, and filled with a large 
quantity of fluid ; the brain itself was watery 
throughout, and soft. In one of the convolu- 
tions, at the base, there was a small tubereular 
deposit, of the size of a pea, and around this 
the parts were soft and injected to about three 
Hues in eircumferenee. No tubercular matter 
was found in any of the other organs, which 
were all sound. 



What are the symptoms of traumatic 
intracranial inflammation? Amongst the 
first symptoms usually noticed will be pain 
in the head, more or less intense, sometimes 
confined to the seat of the blow, sometimes 
spreading from this over the whole head ; 
feverishness, with a hot skin and increased 
pulse ; contraction of the pupils ; intoler- 
ance of light and of sound. As matters 
get worse these symptoms increase, become 
more and more marked, and are soon fol- 
lowed by disturbance of the brain-func- 
tions ; sickness, restlessness, constant toss- 
ing about, convulsions, delirium; then 
drowsiness, oscillation and dilatation of the 
pupils, twitching and spasms of the mus- 
cles, coma, relaxation of the sphincters, 
paralysis, and, as indicative of suppuration, 
rigors. 

Such are the varied symptoms at dif- 
ferent stages of inflammatory mischief fol- 
lowing an injury of the head. In some 
cases all these symptoms may be present, 
and even manifest themselves in this regu- 
lar order of succession. But in most cases 
the symptoms vary much in many respects. 
Cases may be met with in which some of 
these symptoms are altogether wanting ; 
and in other eases, again, a single group 
of symptoms, or some one symptom or 
another, may be strongly marked. Indeed, 
in practice, it will be found that these va- 
riations give, as it were, to each case 
special features of its own — features which 
may render the case more or less difficult 
of diagnosis as to its real nature. 

In enumerating these symptoms, injuries 
of the head have been spoken of as a whole. 
And now arises the question, whether trau- 
matic inflammation dependent upon one 
form, can be distinguished from that de- 
pendent upon another form of injury. Can- 
it be said, in this case, that the brain alone 
is affected, and in this case, that the mis- 
chief is confined to the membranes? I be- 
lieve not. 

In a case of concussion and scalp-wound, 
it cannot, for instance, be said positively, 
from the symptoms, that they depend upon 
inflammation of the brain-substance and its 
investing membranes connected with the 
concussion, or upon inflammation of the pa- 
rietal membranes connected with a contu- 
sion of the bone. Neither can we say posi- 
tively, when suppuration takes place, that 
the matter is immediately under the bone, 
or within the brain-substance. True it is 
that this cannot be done. But an infer- 
ence, and a good one too, may, I think, be 
drawn from the time at which the symp- 
toms of inflammatory mischief begin to 
show themselves. If the inflammatory 
symptoms are dependent upon concussion, 
they will be apparent at a very early period 
after the_ accident; indeed, in many cases, 
they begin within a few hours : and this is 
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what might have been expected from the 
intense congestion which exists in the brain- 
snbstance and its investing membrane, the 
pia mater, after a severe case of concussion. 
In contusion of the brain-substance, on the 
other hand, it often, nay generally happens 
that the symptoms of inflammation do not 
set in till the fourth or the fifth day; all 
effects of the injury may appear to have 
passed away up to that period, and then 
comes the train of symptoms indicative of 
inflammation. But in inflammation spread- 
ing from a contused bone to the parietal 
membranes, the mischief may smoulder for 
a time, for many days, for two or three 
weeks, and then suddenly burst forth. 

The period at which the inflammatory 
symptoms begin after the accident, may, 
then, be of value in our endeavors at estab- 
lishing a diagnosis, and especially if there 
be any local signs about the bone to guide 
us. 

Attempts have been made at a differen- 
tial diagnosis of inflammation of the various 
parts and structures of the brain. Inflam- 
mation of the upper and under parts of the 
brain may be, it is said, distinguished from 
each other ; and so, too, it is said, may in- 
flammation of the lining membrane of the 
ventricles, as w T ell as inflammation of the 
cortical, be distinguished from that of the 
tubular structure. 

1 cannot, however, say that I think we 
are at present really in a position to go so 
far as all this. To take an example from 
two of our modern teachers. "Inflamma- 
tion of the tubular portion of the hemi- 
spheres is characterized by the appearance 
of convulsions previous to any sign of men- 
tal excitement.'' Such is Mr. Solly's 1 
opinion. And Sir T. Watson's: 2 "When 
the attack comes on with a sudden fit of 
convulsion, the inflammation has com- 
menced in the pia mater, or arachnoid." 
Can anything illustrate more forcibly the 
difficulties by which we must be surrounded 
whenever we may attempt to draw an ac- 
curate diagnosis of the exact parts of the 
cranial contents involved in an inflamma- 
tory attack? 

Itmust be home in mind that convulsions, 
that is, convulsions violently affecting the 
whole body, may make their appearance, 
after an injury of the head, under very dif- 
ferent circumstances. They may come on 
immediately, or shortly after the accident ; 
they may come on a few days after it. In 
the first instance, they can, as a matter of 
course, have nothing to do with inflamma- 
tion ; they may pass off just as suddenly as 
they came on, and leave the patient without 
a single sign to denote that they arose from 
any actual lesion of the parts contained 

r On the Brain, 2d edit., p. 457. 

2 Lectures on the Practice of Physic, 3d 
edit., vol. i., p. 384. 



within the skull. And even in the second 
instance, making their appearance at the 
period when inflammation usually sets in, 
the convulsions may lead us to suppose that 
there is inflammation, when it does not 
exist in reality. This I have seen now and 
then, and some well-marked instances of 
this state of things are mentioned by Sir 
B. Brodie. 1 

Next, we have to deal with the treat- 
ment of this traumatic intracranial inflam- 
mation. _ And, first, as to bloodletting. 
Strange it is to read of the enormous 
quantities of blood drawn from patients, 
under such circumstances, in former times, 
and even but a few years back. Some 
cases, it is true, recovered after this heroic 
treatment, and nothing short of this, it is 
said, could have saved the life of the pa- 
tient. But the practice of the present day 
in the_ wards of our large hospitals tells a 
very different tale.- For years past, I have 
never seen any of those frightful blood- 
lettings which I used to witness in the 
early part of my career. Even in intra- 
cranial traumatic inflammation we are now- 
adays much more sparing of blood — and 
rightly so, too. 

Whenever blood is to be drawn from the 
arm, the general condition of the patient 
should be carefully looked to, and, if the 
loss of a few ounces only of blood produce 
an intermission, a sinking of the pulse, the 
blood should no longer be allowed to flow. 
The patients with whom we have to deal 
in the present day certainly do not require, 
neither could they, I think, bear the loss 
of much blood. I am speaking now of the 
patients, such as I find them in the w r ards 
of our London hospitals. They, at any 
rate, certainly do not require much blood- 
letting. If it be thought absolutely neces- 
sary to draw blood from the arm, it had 
better be done by small bleedings, repeated 
at intervals according to circumstances. It 
is On all accounts better to act thus circum- 
spectly than to try to cut short the inflam- 
matory attack by large bleedings. And in 
every one of our bleedings, not only ought 
we to look to the general condition of the 
patient, and the state of the pulse, but 
most careful should we be to examine the 
blood, not so much for the sake of seeing 
whether it is buffed and cupped, as for the 
relative proportions of the solid and fluid 
parts of the blood. A large amount of 
serum W T ith a small clot tells us that we 
cannot with safety proceed further with 
our bleedings. 

Some years ago, I watched a case wherein 
repeated bleedings, within a short time, 
were resorted to for supposed intracranial 
inflammation after concussion. A few hours 
after the last bleeding, which, although a 



1 Med.-Chir. Trans., vol. siv., p. 367. 
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small one, appeared to me, when ordered, 
not to be required, the patient suddenly 
became perfectly comatose and died some 
nine hours afterwards. There was not a 
vestige of pus or of lymph in any part 
within the skull, but large quantities of 
water had been effused into the ventricles, 
and some water was also found in the sub- 
arachnoid tissues. The other organs were 
all healthy. I have always thought that 
this patient died of over-bleeding. 

In many cases, after the first bleeding 
from the arm, it is most advantageous, 
should further bloodletting be deemed in- 
dispensable, to resort to local bleeding by 
means of leeches applied to the head, or 
cupping on the nape of the neck. It was 
a favorite practice with Sanson to have 
leeches applied "en permanence," in dif- 
ferent parts of the head, at different times ; 
and especially on the temples, and over 
the mastoid processes. 

As a matter of course, the room is to be 
darkened, the head shaved, and raised 
higher than usual. 

Purging, free purging, is to be brought 
into play as soon as possible. It is a most 
valuable remedy, and one upon which all 
practical men very justly lay great stress, 
and none more so than Dr. Abercrombie, 
who does not hesitate to say that, accord- 
ing to his own experience, more recoveries 
from head-affections of the most alarming 
aspect take place under the use of very 
strong purging, than under any other mode 
of treatment. 

And then comes the local application of 
severe cold to the shaved head. This is a 
powerful remedy, and not to be used with- 
out all due caution, for the effects of it are 
sometimes most striking. If thought nec- 
essary, pounded ice, or the cold douche, 
are the means the most readily obtained 
and used in such cases. 

One of the earliest remedies should be 
mercury, calomel in small doses, and fre- 
quently repeated until the gums begin to 
be affected. Is opium to be combined with 
it? About this there is great diversity of 
opinion. By some surgeons, opium in these 
cases is strongly condemned ; by others, it 
is used without scruple. I have frequently 
seen calomel and opium prescribed in trau- 
matic inflammation of the brain and its 
membranes, by some of the most practical 
and best surgeons, and I must say, without 
any of the drawbacks, as far as I could per- 
ceive, so commonly adverted to. And 
opium, or, better still, morphia, is doubt- 
less of great value in many cases presenting 
some of the most characteristic symptoms 
of inflammation. In furious delirium su- 

Eervening a few days after an injury of the 
ead, with well-marked symptoms of an 
inflammatory attack, calomel and morphia 
are of the utmost use. Of this, abundant 



proofs are to be found in the best authori- 
ties ; and practically, I have several times 
witnessed the beneficial effects of these 
remedies in such cases. 

Antimony I have always avoided. I 
know that it is frequently used by some 
surgeons of great eminence; but I have 
always been afraid of the vomiting which 
it might produce. It is an uncertain 
remedy in this respect, and I have often 
seen even a small close produce sickness. 

Are we to use blisters ? Not, I think, 
in the first stage. Later on they ofcen 
prove most beneficial, and may be applied 
over the head, or nape of the neck. The 
French surgeons, however, and especially 
Boyer, advocate the early use of a blister- 
ing-cap to the head. And should a blister- 
ing-cap have been thus applied, great 
benefit may, occasionally, be derived from 
the use of mercury to the blistered surface, 
which, in fact, is to be dressed with mer- 
cury. 

[In cases of traumatic inflammation of 
the membranes and substance of the brain, 
no remedial measures known to the writer 
are at all comparable, after bloodletting, 
to the ice-bag persistently applied to the 
head, and the administration of mercury. 
To retard or prevent the occurrence of 
suppuration, in such cases, nothing equals 
ice applied by means of the ice-bag to the 
affected part. In urgent cases calomel 
should be given in purging doses (grs. x to 
xxx) ; in subacute cases in alterative doses 
(gr. ^ to gr. j. every four hours); and in 
chronic cases the bichloride should be ad- 
ministered, in solution with the compound 
tincture of gentian, thus: 

fy. Hydrarg. Chlorid. Corrosiv., grs. ij. 
Tinct. Gentianse Comp., . Siv. 
M. 

One teaspoonful may be given thrice a 
day in water; making an elegant as well 
as an efficient prescription. Moreover the 
writer has found in his experience that 
corrosive sublimate is oftentimes a useful 
tonic. Many times he has seen much good 
done by the remedial measures mentioned 
above in cases belonging to the category 
now under consideration. 

The importance of rest, complete and 
protracted, of mind as well as of body, as 
recommended by Mr. Hilton in cases of 
traumatic inflammation of the brain and 
its membranes, cannot be too strongly in- 
sisted on; and Prof. Agnew's statement 
that he is acquainted with "no single 
remedy comparable to calomel in prevent- 
ing meningitis and encephalitis," should 
not be forgotten.] 

In estimating any plan of treatment in 
cases of inflammation after injuries of the 
head, great care must be taken to examine 
thoroughly into the state of the different 
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viscera, and especially of the kidneys. This 
is a point to which I have already more 
than once adverted ; and feeling as I do, 
from practical experience, the absolute 
necessity of not overlooking this matter, 
again do I allude to it in this subject of 
traumatic inflammation. 

A healthy or a diseased condition of the 
kidneys may not only lead us to modify 
our treatment, but our views of the case in 
hand, knowing, as we now do, how it some- 
times happens that the very symptoms 
about the head are dependent upon the 
diseased condition of these viscera. 

If recovery takes place after intracranial 
inflammation, the patient should be put 
upon his guard against running any risk of 
a relapse ; and especially should he be cau- 
tioned about his mode of living, and his 
future habits for some time to come. There 
is, it is well known, no class of cases which 
require more after-care, and none in which 
a relapse is so apt on the slightest provo- 
cation to take place. 

But notwithstanding all our endeavors, 
the inflammation may get ahead ; symp- 
toms of pressure follow ; and then comes 
the question of applying the trephine. 

In discussing the question of perforating 
the skull in contused bone, and in fractures 
with symptoms of intracranial suppura- 
tion, it was settled that the dura mater is 
to be divided if there are evidences of mat- 
ter underneath this membrane ; that is, if 
the dura mater, tense, and without any 
pulsation, bulges into the _ trephine-hole ; 
and some cases were mentioned in which 
the patient's life had been saved by this 
proceeding — cases in which circumscribed 
suppuration had occurred within the arach- 
noid. But nothing was said about the 
treatment of abscess within the brain-sub- 
stance, such abscess not being necessarily 
connected either with contusion of the bone 
or with fracture. 

[With regard to circumscribed abscesses 
of the arachnoid, i. e., intermeningeal ab- 
scesses, and their treatment by trephining 
the skull, incising the dura mater, and 
discharging their contents, cases supple- 
mentary to those given in the text may be 
found as follows: Med. and Surg. Hist, 
of War of Rebellion, First Surgical vol., 
p. 279; Pirogoff (Am. Journ. of Med. 
July, 1863, p. 63) ; Schmucker 
62, 66) ; Lohmann, Mursinna 
63); P. H. Watson (Edinb. 
Med. "Jour., July, 1870, pp. 40, 43); 
Houillot (Med. News and Abstract, 1880, 
p. 39).] 

An abscess may form in the brain after 
any and every kind of injury of the head ; 
and it is with this abscess, which may give 
rise to the symptoms of pressure, that we 
have now to deal. 
In such a case it may occur that the mat- 
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ter in the brain is let out by simply taking 
away a piece of the bone, the dura mater 
underneath being in a sloughy condition. 

Thus it happened in a ease at St. George's 
Hospital, a few years back, under the care of 
Mr. Caesar Hawkins. The trephine was ap- 
plied over an exposed portion of the left parie- 
tal for well-marked symptoms of compression 
of the brain which had come on a month after 
the accident. The operation was performed 
under the supposition that matter would be 
found between the bone and the dura mater : 
but sueh was not the case; the dura mater 
proved to be in a sloughy state, with an open- 
ing, of the size of the thumb, through which 
escaped a quantity of very foul matter and 
brain-like substance. The man died five days 
after the operation ; and then was found in 
the back part of the left hemisphere a good- 
sized abscess, extending down to the lateral 
ventricle, into which it had nearly burst. 

It happens more frequently, however, 
that the dura mater is not in this sloughy 
state. One is led by the symptoms to 
divide this membrane, and then, finding 
that this affords no relief to the symptoms, 
is one warranted in cutting into the brain 
in search of an abscess ? The warrant in 
such a difficult matter necessarily depends 
upon the circumstances. Should there be 
good reason for believing that a cerebral 
abscess exists under, or in the neighbor- 
hood of, the part of the skull perforated, 
there is no doubt that one would be war- 
ranted in incising the brain. 

Eoux 1 laid open the dura mater, and finding 
nothing under this membrane, proceeded no 
further. The symptoms increased, and the 
patient died in a few days. Immediately 
under the cortical substance of the brain was 
a large abscess, situated a little below and be- 
hind the spot trephined. The matter might 
easily have been reached by a very slight cut 
in the brain at this part, and in such a case, 
with decided symptoms of compression, one 
may well regret that no attempt at all was 
made to find the matter. 

J. L. Petit 2 was more fortunate in the issue 
of his case of traumatic abscess of the brain. 
This celebrated surgeon trepanned the head 
of a child, nine years old, for a compound frac- 
ture with depression. Feverish symptoms set 
in on the fifth or sixth day; on the following 
day the wound was dry, and the dura mater, 
of a darkish-brown color, bulged into the tre- 
phine-hole : evidently there was matter under 
the dura mater ; this membrane was divided, 
and a tablespoonful of brown, fetid serosity es- 
caped. The symptoms were not relieved by 
this operation, but nothing further was done. 
Matters went on from bad to worse, and there 
was but little hope left, when on the second 
morning after the operation, the little fellow 
appeared to be much better. The improvement 
which had taken place was explained when 
the head was dressed ; a large quantity of foul 
pus was found in the dressings, which were 

i Chassaignac, Plaies de Tete, p. 192. 
» Mai. Chir., t. i., p. 91. 
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saturated with it, and this had eome from a 
large abscess in the brain, which lyid burst 
during the night. The patient was quite well 
within two months afterwards. 

It was the fortunate issue of this ease which, 
doubtless, led M. Velpeau 1 to recommend de- 
laying the incision into the brain whenever 
the symptoms are not very urgent. In thus 
delaying, M. Velpeau thinks that if matter ex- 
isted* in the brain, it would, in all probability, 
gradually push its way towards the trephine- 
hole, and, at any rate, render the operation 
less hazardous. 

Dupuytren, 2 far from waiting thus, at onee 
plunged a knife into the brain, and thereby, 
in all probability, saved the life of his patient. 
A young man was struck on the top of the 
head, in a brawl, with a knife, the blade of 
which broke in the bone, after having perfor- 
ated the skull : but the exact nature of the in- 
jury was overlooked by a surgeon, who simply 
Drought the lips of the wound together. The 
wound healed readily, and everything went on 
well for several years, save some occasional 
pains about the scar. This man was subse- 
quently admitted into the Hotel Dieu in a 
state of stupefaction, into whieh he had sud- 
denly fallen. On examining the scar, a foreign 
body was clearly felt underneath it, and this, 
when laid bare, proved to be the point of the 
knife. The trephine was applied ; the symp- 
toms nevertheless continued, and paralysis of 
the opposite side of the body made its appear- 
ance. Thd dura mater was now laid open ; 
nothing was found under this membrane ; a 
knife was therefore plunged into the brain, 
and immediately a large quantity of matter 
flowed out. That very night all the symp- 
toms disappeared, and the patient ultimately 
recovered. 

Dupnytren's bold proceeding was followed 
by complete success. And so, too, might De la 
Peyronie 3 have been equally successful, had 
he been allowed to do that whieh he wished. 
A man was trepanned, and a large quantity 
of matter was evacuated from under the bone, 
with great relief to the symptoms. On the 
second morning, however, the symptoms were 
as bad as ever. De la Peyronie laid open the 
dura mater, and, finding nothing there, pro- 
posed cutting into the brain ; but this was de- 
clined. The patient died. An abscess was 
found in the brain at the depth of three or four 
lines, and immediately underneath the open- 
ing in the skull. [See also, Hennen (Military 
Surgery, p. 253, Am. ed.)] 

And within the last few years, a surgeon 4 
has been bold enough not only to make several 
different cuts into divers parts of the brain for 
a traumatic abscess, but even to lay open one 
of the lateral ventricles for the evacuation of 
matter therein contained. In this case a man, 
aged forty, met with a severe compound frac- 
ture of the skull, and ultimately lost several 
pieces of the frontal bone. He did well, but 
five weeks after the removal of the bone, cere- 
bral symptoms made their appearance. The 
scar was laid open, and three more pieces of 
loose bone were taken away. The symptoms 
still persisting, Dr. Detmold was led to think 



1 Plaies de Tete, 1S34, p. 87. 

2 Bless, par Armes de Guerre, t. ii., p. 146. 

3 Sabatier, Med. Oper., 1832, t. ii., p. 65. 

* Amer. Jour, of Med. Sc, N. S., No. 37, p. g 



that there was an abscess in the brain. The 
scar was now dissected off, with the portion of 
the dura mater to whieh it was attached ; an 
incision an inch long and half an inch deep 
was then made into the brain-substance, and a 
thick stream of healthy pus flowed out. The 
symptoms ware at once relieved, and the 
patient progressed most satisfactorily until 
hernia cerebri occurred. This was kept down 
by pressure ; and on the eighteenth day af- 
ter the opening of the abscess, the patient 
was about, a hole through whieh a probe could 
be passed into a cavity in the anterior lobe of 
the brain still remaining. Three weeks after- 
wards, although he felt very well, this man 
began to lose his memory ; he even forgot his 
own name, and could no longer read nor write. 
The parts involved in the injury became hot 
and swollen, and stupor reappeared. A fresh 
incision was made through the integuments 
into the brain, but this time no matter fol- 
lowed ; the symptoms, however, appeared to 
be greatly relieved. Dr. Detmold probed the 
wound, and found that the instrument passed 
four inches and a half into the brain towards 
the lateral ventricle, into whieh itwas thought 
that the abscess had burst. The patient con- 
tinued to mend for a time, but five days after- 
wards he became speechless. It was then 
thought advisable to explore for more matter ; 
and seven weeks after the incision, another 
one, an inch and a half deep, was made into 
the brain, and a probe passed in nearly five 
inches. Shortly after, matter flowed freely 
through the wound. The patient sank the 
same evening. Both ventricles contained a 
large quantity of thin pus, and at the anterior 
corner of the roof of the left one there was 
the last incision. The brain itself was vascu- 
lar, and nothing more. 

There are many bold deeds in the records 
of surgery appertaining to injuries of the 
head, but Dr. Detmold' s must be classed 
amongst the boldest. The first incision 
certainly saved the man from impending 
death ; and, in the state that he was sub- 
sequently in, it might be argued that he 
was none the worse off for the other inci- 
sions, which offered him the only chance of 
safety, if chance of safety there was. Few 
surgeons will, however, be found to follow 
Dr. Detmold 1 s example. 

[Are abscesses in the brain ever sponta- 
neously cured, like blood-clots in the 
brain ? The practical facts are all against 
the idea of curability ; nevertheless, the 
development of firm cyst-walls, in some 
cases, shows a disposition to spontaneous 
cure- In such abscesses, it is usual to find 
the pus very degenerate, ?'. e. granular and 
fatty ; this would favor its absorption, and 
the occurrence of other changes which, in 
other abscesses, woulcl.be thought to point 
to a cure (Syd. Soc. Retrospect, 1867-8, 
p. 56). But there is no case on record 
wherein a cerebral abscess has undergone 
a spontaneous cure. Practically, this fact 
settles the question of treatment. The 
sole resource of the surgeon, then, in man- 
aging collections of matter in the brain or 
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its membranes, is to let it out. _ The opera- 
tion should not be unnecessarily delayed ; 
the vent to the matter should be sufficient- 
ly free, and should be kept so until the 
cure is complete. 

Puncturing the cerebral substance for 
abscess being admitted to be a justifiable 
operation, the surgeon naturally inquires 
next concerning the utility of this proce- 
dure, and the best method of executing it. 
These questions can best be answered by 
referring to successful examples, as follows : 
Dr. J. F. Weeds (Nashville Jour. Med. 
and Surg., April, 1872, p. 156); Mr. Hol- 
den (St. Bartholomew's Hosp. Rep., ix., p. 
96 ; Syd. Soc. Retrospect, 1873-4, p. 257 j ; 
Mr. J. W. Hulke (Med.-Chir. Trans., vol. 
62, or Am. Jour. Med. Sciences, July, 
1880, p. 232). 

The procedure employed in this latter 
case, i. e., exploring the brain-substance 
with a fine trocar, belongs unquestionably 
to the best kind of good practice, and 
should be used in all analogous cases be- 
fore thrusting in a bistoury ;. for punctur- 
ing the brain with an exploring needle or 
a fine trocar would do but little harm, 
even if matter were not discovered. 

The last three cases serve well to mark 
a great advance in practical surgery. The 
operations were particularly brilliant, and 
deserve to be placed in surgical literature 
beside those of J. L. Petit, Dupuytren, 
and Detmold. 

Two cases of traumatic abscess of the 
brain that eventuated in recovery, after 
evacuation by operative procedures, were 
reported in our late civil war (Med. and 
Surg. Hist, of the War of the Rebellion, 
First Surg, vol., p. 280 ; ibid., pp. 280, 281). 

Five additional cases of traumatic ab- 
scess of the brain, in which recovery en- 
sued on properly giving vent to the matter, 
etc., by operative procedures, are noted in 
the Am. Journ. Med. Sciences, July, 1S73, 
pp. 66, 67. 

When the orifice in the membranes is 
allowed to contract or to become choked by 
granidations so as to obstruct the outflow 
of the discharge, before the abscess-cavity 
is healed, this cavity becomes refilled, the 
symptoms of cerebral compression return, 
and the patient dies, unless the outlet is 
promptly re-opened by an operation. Thus 
in Pancoast's case (Treatise on Operative 
Surg., 2d ed., p. 106), at the end of sixteen 
days the flow ceased, coma returned, and 
the man died. Dissection showed that the 
orifice in the dura mater was too small, and 
blocked up with fungous granulations. 
The abscess had refilled and burst into a 
lateral ventricle. It is, then, an important 
indication in the after-treatment of cere- 
bral abscesses that have been incised, to 
keep the orifice well opened, and to make 
the abscess itself heal from the bottom. 



The same requirements obtain in the after- 
treatment of intermeningeal (arachnoid) 
abscesses. 

When_ the diagnosis of cerebral abscess 
is clear, if one puncture with an exploring 
needle or an exploring trocar fails to find 
the matter, another puncture should be 
made, and so on, until the matter is found. 
In a case operated on by Maisonneuve 
(L'Union Medicale, 1853, p. 48), the mat- 
ter was not reached, although the autopsy 
showed that, had the fifth puncture been 
one centimetre deeper, the abscess would 
have been evacuated. 

But cerebral abscesses sometimes form 
on the side of the brain opposite to the 
part of the head that is struck, in conse- 
quence of injury by contre-coux> ; thus, 
where a blow has been received on the up- 
per part of the head, the abscess will some- 
times be found near the base of the brain. 
In a case of this kind reported by Pigray, 
the abscess was very small, and did not 
prove fatal until six months after the casu- 
alty. Cerebral abscess, resulting from in- 
jury by contrc-coup, generally causes some 
symptoms which excite suspicion of its 
presence. These symptoms are fixed pain 
at the seat of injury by eontre-cotqj, paral- 
ysis of an arm or a leg, or even complete 
hemiplegia on the side of the body opposite 
to the seat of fixed pain in the head, i. e. , 
on the same side as the part of the head 
that is struck, together with irregular 
shiverings, and fever. The doctrines of 
cereberal localization, mentioned elsewhere, 
may furnish important aid in determining 
the site of such an abscess. Should the 
diagnosis of central abscess from contre- 
coup be clear, the operation of trephining 
and puncturing, accordingly, would be jus- 
tifiable ; for, thus the matter might be let 
out, and the patient saved. 

It is still necessary to mention some expe- 
dients which should be employed in treat- 
ing all wounds of the head, whether the re- 
sult of accidents or of surgical operations, 
all suppurating sores, and all abscesses 
after their evacuation, whether of the 
scalp, or of the diploe, or of the meninges, 
or of the brain itself. In all such cases 
antiseptic dressings should be continu- 
ously applied, for, by so doing, the cure is 
generally hastened, and thus many pa- 
tients are saved, who otherwise would be 
lost. Experience has shown that anti- 
septic dressings prove especially salutary 
in lesions which extend to the skull, or the 
membranes, or the substance of the brain. 
The risks of trephining are much lessened 
by antiseptic treatment, Sub-cranial, sub- 
dural, intermeningeal, and cerebral ab- 
scesses should, g'enerally, be^ thoroughly 
cleansed, at least once daily, with a one per 
cent, (or at the utmost a two per cent.) so- 
lution of carbolic acid in water, and the ex- 
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ternal opening should be kept covered with 
compresses wet with the same solution. 
Drainage-tubes should be inserted whenever 
they will facilitate the discharge, or prevent 
the accumulation of matter in these cavities. 
The utmost cleanliness and purity of air in 



the hospital ward or sick-room should be 
maintained. In cases where suppuration is 
going on the diet should always be nourish- 
ing and easily digestible ; and the bitter 
tonics, with iron and alcoholic stimulants, 
are often required.] 



INJURIES OF THE FACE. 



By Holmes Coote, Esq. 
Revised by Charles T. Hunter, A.M., M.D. 



The human face, the front and most ex- 
posed part of the body, would be more 
frequently the seat of injury were it not 
for its comparatively small size, the great 
mobility of the head, and the mechanically 
protective articulations of the forearm and 
hand. Of the first it is unnecessary to 
speak. As regards mobility, the head can 
bend backwards and forwards, and also ro- 
tate in no small circumference upon a hori- 
zontal plane ; and to this the effect of the 
general mobility of the vertebral column 
is to be added. The obliquity of the in- 
ferior extremity of the humerus from with- 
out, downwards and inwards, brings the 
hand in flexion immediately in front of the 
mouth. With these means of guard, the 
head and face, guided by the eye, readily 
escape common accident ; and those in- 
juries which befall it are for the most part 
sudden, and often violent. 

The skin of the face is not quite similar 
to that of other parts of the body. It is 
more abundantly supplied with minute 
vessels, which partake of the character of 
gland- vessels, in being able to propel, with- 
out the heart's influence, an additional 
amount of blood to the surrounding tis- 
sues. The nerves, the sebaceous, and su- 
doriparous follicles are highly developed, 
and the dermal structure is intimately 
united to the layer of subjacent muscles, 
whose action, impressing lines upon the 
skin through the subcutaneous adipose 
layer, gives impress to the features, and 
imparts the stamp of character to the in- 
dividual. The bones of the face lack the 



density of the bones of the extremities ; 
they are either thin and paper-like, or 
thick and spongy; but in both instances 
vascular, and little prone to exfoliation from 
common causes. They bleed when cut; 
and yield to distension, and are capable of 
recontraction ; they are subject, moreover, 
to the morbid changes, such as are wit- 
nessed in the softer tissues, and they unite 
readily when broken. Injuries to the face, 
then, may be appalling to the bystander, 
but they excite far fewer feelings of dread 
in the mind of the surgeon. A soldier in 
warfare receives a sabre-cut across the face ; 
the wound may gape and look ghastly, but 
it is in general curable. An artisan is 
struck with a winch-handle violently upon 
the cheek ;_ he is seen with distorted fea- 
tures and in wild delirium ; but the stress 
of the injury is recognized as limited to the 
face ; experience shows that the commo- 
tion of the brain will subside, and teaches 
that the prognosis is generally favorable. 

Erysipelas is an accident which not un- 
commonly complicates these cases. Com- 
mencing about the seat of injury, it spreads 
over the entire head, where its presence is 
dangerous from the proximity of the brain, 
and the close vascular connection between 
the parts within and without the skull. 

But, these evils guarded against and 
avoided, there is still, in the event of re- 
covery, the chance of deformity, of unpleas- 
antness of expression, or of impairment of 
movement in parts essential to the integrity 
of an important organ, such as the cover- 
ing of the upper lid to the transparent 
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cornea of the eye. To all these points the 
surgeon must direct his attention in the 
selection of such measures from the com- 
mencement as are best calculated to insure 
relief. 

Bruises. 

Blows on the face are commonly followed 
by extravasations of blood, which, as in 
the familiar instance of a black eye, are 
seen, in their various phases of transforma- 
tion and absorption, passing through the 
shades of color from deep brown, brownish 
or yellowish green, pale straw hue, to the 
natural aspect, through the thin integu- 
ments of the face. It not uncommonly 
happens that, in connection with the bruise 
of the skin, there is extravasation of blood 
under the conjunctiva, or in the anterior, 
or even posterior chamber of the eye. 
These injuries are interesting, both patho- 
logically and surgically. In the first in- 
stance, as showing what becomes of ex- 
travasated blood, and how soon it may 
become absorbed. In the second place, as 
affording an opportunity of testing how far 
we are in the jDossession of means calcu- 
lated to assist and to expedite the efforts of 
nature. 

I believe that, unless circumstances of 
unfavorable character interfere with the 
processes of repair, the rapidity with which 
effused blood is removed by the unaided 
action of the absorbents has been much 
under-estimated ; it seems to be the very 
first step towards recovery, and its retarda- 
tion implies the existence of some disturb- 
ing or morbid influence. 

In 1837 a boy aged ten was brought into St. 
Bartholomew's Hospital with a bruise on the 
brow, and with effusion of blood into the an- 
terior chamber of the eye, from a blow, to such 
a degree that neither pupil nor iris could be 
seen. During the course of the night so large a 
quantity of the blood had been absorbed from 
the eye as to leave the pupil visible ; and at the 
end of the sixth day from the accident the an- 
terior chamber was clear, there being only a 
stain of blood upon the surface of the iris, indi- 
cating, in all probability, the exact spot where 
the bloodvessel had given way. 

So in bruises of the skin and subjacent 
parts, the removal of effused blood com- 
mences immediately upon the receipt of 
the injury, and goes on with a rapidity pro- 
portioned to the healthy state of the indi- 
vidual and the activity of circulation in the 
surrounding parts. Pugilists, who are 
brought into high condition by the usual 
system of training, recover from the bruises 
which they sustain in the exercise of their 
calling in from six to nine days. "How- 
ever much a man may be beaten about the 
head." explained one of the fraternity to 
me, ' he is ' himself again ' in little more 



than a week, provided he keeps from drink, 
and takes an occasional dose of opening 
medicine." Experience has shown these 
men that they may take animal food with 
impunity, but that stimulants in the shape 
of drink interfere with and retard the re- 
moval of the bruise. The only exception 
to this statement respecting rapid absorp- 
tion, is in the case of the effusion of blood 
between the conjunctiva oculi and the 
sclerotica. Here a space of four or six 
weeks may be necessary for the removal of 
the stain ; but, then, we must remember 
that in the normal state there are but few 
vessels of any ki nd engaged in active work in 
either tunic. We do not in the present day 
bleed a patient in consequence of a bruise; 
neither do we employ stimulating lotions 
nor frictions to the affected part. An evap- 
orating lotion may be used if there are 
heats, and the patient feels the application 
grateful; but the best treatment consists in 
abstinence from drink (imless under ex- 
ceptional circumstances), in rest, and the 
occasional administration of aperient medi- 
cine. I have not witnessed any clearly- 
marked beneficial effect from the employ- 
ment of tincture of arnica, as recommended 
by many surgeons. It may be used in the 
same strength as spirits of wine, in the 
proportion of one part to eight or ten of 
water, as a lotion, and it will at least serve 
to occupy the patient's mind. But the 
stories of its almost miraculous powers are 
without foundation, and exist only in the 
imagination. It may be rubbed into the 
bruised part, either undiluted, or mixed 
with an equal part of water ; or the patient 
may use friar's balsam, or any stimulating 
liniment instead. These applications serve 
only to excite the circulation, a measure 
usually unnecessary as regards the head 
and face, and capable, if in excess, of in- 
ducing a result totally opposite to that for 
which it was intended. 

The practice of making a puncture into 
parts distended with extravasated blood, 
in order to preserve the vitality of the skin, 
is rarely necessary in injuries to the face. 
The only parts to which such a measure 
can ever be applicable are those where the 
subcutaneous tissue is very loose, and easily 
distended, the skin being of extreme tenu- 
ity, such as the upper eyelid ; but even here 
we have rarely occasion to do so. 

The question of rapid or of slow absorp- 
tion of blood is one of practical importance; 
for by its proper solution we may justly 
estimate the progress of the case. In con- 
trast with the rapid recovery of the pugi- 
list, we may put the case of a pallid, feeble, 
and under-fed woman, bearing upon her 
person the marks of ill-usage. It is no 
uncommon thing to see in such a person 
the mottled-yellow ring around the eye, 
telling its tale of the blow inflicted by a 
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brutal hand, persisting, with but little 
change, for many weeks. Under such cir- 
cumstances the treatment would be differ- 
ent, a more generous diet being advisable. 
But even here I question much the value 
of stimulating or other local applications. 
In the forehead, extravasated blood pre- 
sents itself under two conditions. There 
may be a simple cutaneous bruise, or there 
may be a collection of fluid blood under 
the occipito-frontalis. We have already 
discussed the former species of injury. The 
latter mav be dismissed with a few words, 
as it will be found more thoroughly treated 
in the essay on Injuries of the Head 
(see ante). One of the larger vessels of 
the forehead, bruised or otherwise damaged 
by a blow, gives way some days after the 
accident, and pours forth a considerable 
quantity of fluid blood. An examination 
conveys to the hand of the surgeon the 
sensation as if there were a circular de- 
pression of the skull surrounded by a sharp 
ring of bone. The explanation of this 
feeling is not obvious ; it is in no way con- 
nected with the composition or the coagu- 
lation of the blood, for it is felt whenever 
fluid in moderate quantity is contained 
in a yielding yet thick-walled cyst. [The 
condition of the tissues of the forehead 
resulting from severe contusion, which, on 
examination, "conveys to the hand of the 
surgeon the sensation as if there were a cir- 
cular depression of the skull surrounded by 
a sharp ring of bone,'' according to Prof. 
Agnew, 1 finds a satisfactory explanation in 
the anatomy of the superficial fascia. The 
impact forcibly compresses the tissues 
against the subjacent bone and displaces 
the fat filling the interstices of the dense 
superficial fascia, into the surrounding 
meshes ; here a limited barrier is formed, 
which, in consequence of inflammatory ac- 
tion, soon becomes firm, closely simulating a 
ring of bone. Blood and serum fill the space 
and form a blood-tumor.] I have noticed 
it frequently in the examination of chronic 
abscesses in various parts of the body, such 
as the buttock, arm, or knee. Blood thus 
effused may slowly increase, from the fact 
of the vessel remaining open, and bleeding 
subcutaneously ; or the bleeding may cease, 
when changes commence calculated to re- 
move the fluid. If, at the expiration of 
some weeks, an opening be made through 
the skin (a practice by no means generally 
to be recommended), a thick brownish-black 
fluid escapes, composed of blood-discs, 
albumen, and water. The absorbent vessels 
seem to remove the greater part of the 
fluid material, and either to remove, or to 
deprive of its natural properties, the co- 
agulating element of the blood. If, under 
the circumstances of an injury, coagulation 

1 Agnew's Surgery, vol. i., p. 255. 



should take place — an event which must 
happen speedily, and before the absorbent 
vessels have had time to act on the blood, 
or else not at all — the clot acts as a foreign 
body, and will excite, especially in persons 
of unhealthy constitution, inflammation 
and suppuration, under which processes it 
will be discharged. 

In these cases we again witness from time 
to time the action of causes which retard 
the absorption of blood. Let the patient 
pursue his usual habits, and take the cus- 
tomary amount of stimulants; the integu- 
ment covering the swelling becomes hot 
and puffy, and the blood beneath either 
remains the same, or even increases in 
quantity. Let the patient adopt another 
course, namely, keep himself quiet, avoid 
stimulants, be moderate in his diet, and 
keep the bowels open, and the swelling, 
which was enlarging, first becomes station- 
ary, and then disappears. 

A boy aged seven was struck, July 1, 1838, 
on the right temple, towards the outer angle 
of the eye, by a stone, which was thrown at 
him by another boy in anger. A small wound 
was inflicted, which speedily healed ; there 
was scarcely any bleeding at the time. The 
lad pursued his usual habits, and a fortnight 
after the accident, found his head heavy and 
uneasy, although free from pain. The mother 
detected, in the situation of the cicatrix of the 
wound, a soft swelling, which increased iu size 
until he was brought to St. Bartholomew's 
Hospital, where he was admitted July 19. 
There was a large, fluctuating, and irregular 
swelling, caused by the elevation of the integ- 
ument by fluid. The sensation of "depression 
of bone" was communicated to the fingers. 
He was ordered aperient pills, and a cold lo- 
tion was applied to the head. On the 23d of 
the month, no change being noticed, a punc- 
ture was made, when about four ounces of 
dark-colcred fluid blood escaped. The pecu- 
liar sensation resembling depression of bone 
was yet more evident. In three days he was 
convalescent, and discharged well towards the 
end of the month. 

After very severe injuries involving frac- 
ture of the skull and injury to the brain, 
blood-stains and ecchymoses about the eyes 
remain unchanged for many days, or even 
weeks. Their existence is merged in the 
greater injury, and they are only important 
as a signification, by their persistence in 
doubtful cases, of the existence of some 
serious complications. After severe inju- 
ries to the great nervous centres, all vital 
processes are depressed and in part sus- 
pended. 

We read of bruises, wounds, and other 
injuries of the frontal, and sometimes of 
the infra-orbital nerve, followed by amau- 
rosis ; and authors have endeavored to ex- 
plain the connection between the two. I 
have seen both nerves divided, and other- 
wise injured ; the frontal nerve frequently, 
in cases of surgical operation and accident, 
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and no instance ever came before my ob- 
servation in which the injury to the nerve 
seemed to exert the least effect upon the 
organs of vision. A severe blow with a 
stick or sword upon the brow may be fol- 
lowed by immediate blindness, whether it 
divide the frontal nerve or not. But, then, 
the loss of vision is due to concussion of 
the retina, to rupture of the minute blood- 
vessels which ramify in that delicate nerve- 
layer, or to some other internal disorgani- 
zation ; and we must in this way explain 
the case which Petit brought before the 
Academy of Surgery, namely, that of an 
officer who became completely amaurotic in 
consequence of a sword-wound in the eye- 
brow. To this same opinion the late Mr. 
Tyrrell inclined ; he denied the existence 
of sympathy productive of such serious re- 
sults between the fifth and the optic nerves, 
and referred the loss of vision to concussion 
of the retina. In the same way, I ques- 
tion the accuracy of the observation by Mr. 
Wardrop, that a partial, but not a complete 
division of the frontal nerve will sometimes 
produce amaurosis ; and likewise the ad- 
vantages of the method of treatment found- 
ed on that opinion, namely, to cut down 
and completely divide the nerve in question. 
"I have met," says Dr. Hennen, "with 
one or two cases of amaurosis from wounds 
of the supra-orbital nerve ; the perfect di- 
vision of the nerve produced no alleviation 
of the complaint ; but after some time, the 
eye partially recovered." "When defec- 
tive vision follows a wound in the fore- 
head," said the late Mr. Gruthrie, "the 
only hope of relief, that we are at present 
acquainted with, lies in a free incision down 
to the bone, in the direction of the origi- 
nal wound ; and even of the efficacy of 
this, I am sorry I cannot offer testimony 
from my own practice, having failed in 
every case in which I tried it.' n It is not 
easy to explain Vicq d'Azyr's experiments 
upon this subject. He laid bare, in a va- 
riety of animals, the frontal and supercil- 
iary branches of the fifth pair ; he bruised 
and tore the exposed nerves, and convinced 
himself that this was speedily followed by 
blindness. 2 Now I divided the frontal 
nerve in two rabbits, in the month of Feb- 
ruary, 1839, in order to verify the former 
experiments. After bruising and cutting 
the nerves in more places than one, I al- 
lowed the wounded parts to heal. No 
sensible effect was produced in the vision 
of the animals. In the summer of 1857, 
I assisted Sir W. Lawrence in the operation 
of dividing the infra-orbital nerve in a lady, 
of middle age, who had been a most severe 
sufferer from neuralgia. The sight re- 



1 Lectures on the Op. Surg, of the Eye, p. 
102, 1823. 

2 Journal Complementaire des Scien. Med., 
vol. xliv.. p. 201, 1832. 
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mained the same, although the severment 
of the nerve-fibres in that situation is at- 
tended with a considerable amount of 
bruising. 

But the use of the ophthalmoscope ren- 
ders the diagnosis in those cases far more 
accurate and certain than in former times ; 
and for the mode of its application, the 
reader is referred to the essay on Diseases 
of the Eye. 

A divided nerve unites as readily as any 
other organized . structure ; and the usual 
functions are restored when the connecting 
processes are completed. The nerve-fibrils 
pass through the effused fluid, and adapt 
themselves accordingly. Mr. Quekett, of 
the Royal College of Surgeons, possessed a 
specimen showing this process of union ; 
and of its completeness we have abundant 
illustrations in cases of accident to other 
than the frontal nerve. The external po- 
pliteal nerve is sometimes cut through by 
the surgeon, in the division of the tendon 
of the biceps flexor cruris. The loss of 
sensation and motion, which is the im- 
mediate result, to the great dismay of the 
patient, is after some weeks completely re- 
stored. 

Wounds. 

The treatment of wounds of the face 
consists, as in the case of wounds in other 
parts of the body, in holding the divided 
surfaces in apposition until nature has had 
time to throw out a new connecting medi- 
um ; only, in the face, more than usual care 
is required to maintain the parts in their 
exact normal relation. Let us imagine the 
unpleasing effect produced by the imperfect 
adjustment of a divided eyebrow. Sir W. 
Lawrence once had to reopen a healed but 
badly-adjusted wound in this situation, in 
consequence of the unpleasant expression it 
conveyed to the features, and to cause it to 
reunite in a inore accurate manner. Wounds 
of the eyelids, particularly when attended 
with loss of substance, may be followed by 
eversion or ectropium ; and wounds of the 
nose and lips, badly treated, may injuriously 
affect the functions of the organs of which 
they are the instruments. I cannot under- 
stand the "immediate union" of Dr. Ma- 
cartney; that is to say, "that the divided 
bloodvessels and nerves are brought into per- 
fect contact, so that union takes place in a 
few hours ; and as no intermediate substance 
exists in a wound so healed, no mark or 
cicatrix is left behind." The union of di- 
vided surfaces, without the assistance of a 
new connecting medium, appears to me an 
impossibility. But the surfaces of a wound 
may be so accurately brought together, 
that the thinnest possible layer of connect- 
ing material may suffice for the reunion of 
the cut parts; in which case no evident 
cicatrix will follow. In all cases therefore* 
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whether we employ plasters or sutures, our 
endeavor should be to hold the wound to- 
gether until the natural union by effused 
lymph is sufficiently strong to dispense with 
artificial assistance. 

[When hemorrhage from wounded ves- 
sels of the face is so profuse as to make the 
use of ligatures necessary, preference should 
be given to the carbolizecl catgut. It is 
well known to every unprejudiced surgeon 
who has had experience with these liga- 
tures, that when they are used they do not 
interfere in the slightest degree with the 
healing processes. 

The writer was called upon a few weeks 
since to treat an extensive incised wound 
of the lower part of the face, in which the 
facial artery and some of its branches were 
cut. To check the bleeding it was found 
necessary to use nine catgut ligatures: 
these were cut off short and the wound ac- 
curately approximated by several points of 
silver sutures. On the third day the sutures 
were removed, and firm union of the wound 
was found throughout its entire extent. 

The loops of catgut in this case must have 
been either absorbed or otherwise disposed 
of in the tissues, for the union remained 
perfect. Such a result in so short a time 
would have been impossible had silk or 
hempen ligatures been employed.] 

A clean cut on the forehead does not 
always need a suture ; the necessity depends 
upon the gaping of the wound. If, as is 
commonly the case, the edges keep in ap- 
position, a few strips of plaster are all that 
is required : and let not the surgeon remove 
them for some days, unless heat and swell- 
ing supervene. Nothing interferes so much 
with processes of repair as constant changes 
of plaster, washings, and examination; a 
wound heals readily under an incrustation, 
or a hardened clot of blood, if left to pursue 
its own course, in a healthy subject. The 
practice of the antiseptic treatment of 
wounds is here wholly uncalled for. The 
great point is to surround the patient with 
unvitiated air. 

Wounds involving the eyebrow should 
always be united by a few points of the in- 
terrupted suture, care being taken that the 
cut edges are quite clean. The shape of 
the eyebrow should be considered, and the 
first suture should be so inserted as to pre- 
vent any irregularity in that important fea- 
ture. As regards division of the upper 
eyelid, an accident comparatively rare, no 
definite rule can be laid down. The part 
may be united by suture to the integument 
of the brow, if torn or separated therefrom ; 
but the whole thickness of a divided eyelid 
should not be transfixed by a suture, one 
part of which must of necessity press upon 
and irritate the globe of the eye. Gener- 
ally speaking, the prominent and convex 
globe forms an excellent support to the di- 



vided lid, and a few thin narrow strips of 
plaster, passing transversely as regards the 
wound, covered by others which, applied 
vertically, strap the lid clown, and prevent 
the patient opening the eye for a few clays, 
are quite sufficient. In some severe cases, 
the swelling about the brow and cheek has 
been so great, that the lids have remained 
closed for several days ; under such circum- 
stances, the application of a damp cloth is 
all that is needed. Hare-lip pins are out 
of place in wounds of the eyebrow ; the de- 
sired end can be obtained, doubtless, by 
their means ; but the proceeding is unnec- 
essarily irksome, and possesses no advan- 
tages over the suture. The metallic suture 
should be used, if the surgeon happen to 
possess the necessary material ; but for all 
usual emergencies a small needle, slightly 
curved towards the point, armed with a 
fine round silken ligature, will be found 
sufficient. There is no necessity for the 
patient to have the face constantly covered 
with a wet cloth. He may consult his own 
feelings ; and the surgeon may remember 
that the process of union goes on most fa- 
vorably under the thin dry line of blood 
marking the well-adjusted wound. 

A vertical wound of the upper eyelid, 
passing through its whole thickness, the 
edges of which have cicatrized separately, 
leads to a deformity which has been termed 
coloboma. At the present time, however, 
this word is generally used to designate the 
congenital variety of the deformity. It 
may be rectified by an operation similar to 
that for hare-lip, excepting the employ- 
ment of a hare-lip pin. A sufficient 
amount of union may be maintained by fine 
sutures, and the closure of the lid oyer the 
globe of the eye effected by strips of 
plaster. "I have seen a case," observed 
feir W. Lawrence, "in which a horizontal 
wound of the upper lid having been ne- 
glected, a sort of button-hole was formed 
from the edges not having been kept in 
apposition ; what was worse, accretion of 
the conjunctival surface of the palpebra to 
the globe had taken place, and the lid 
hung so much over the globe as to render 
the eye almost useless." I have seen the 
same under circumstances of disease, where 
ulceration of the eyebrow and upper lid 
has ensued from syphilitic periostitis of the 
frontal bone. In such cases, the amount 
of disease still going on, or liable to return, 
renders operative interference unadvisa- 
ble. 

As regards wounds of the external ear or 
of the nose, the rule is absolute in sur- 
gery, that, whatever be the amount of in- 
jury, the parts should be carefully cleaned, 
replaced, and held in apposition by a few 
sutures and fine strips of plaster. Results 
which surprise even the experienced^ are 
thus obtained in the most unpromising 
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cases ; and the deformity is comparatively 
inconsiderable. 

We read of cases of the division of 
Stenon's or of Wharton's duct, of the es- 
tablishment of a salivary fistula, and of the 
necessity of a plastic operation. The sub- 
ject will be more fully discussed in the 
article on Plastic Surgery. But I have 
never seen a simple wound of the face fol- 
lowed by the accident here referred to. 
Monro states that the duct has been 
wounded by the surgeon's lancet ; and 
Desault, that it has been ruptured by a 
blow; and the latter gives minute direc- 
tions, which are commonly quoted in surgi- 
cal works, as to the mode in which the 
continuity of the canal is to be reestab- 
lished and maintained. He recommends 
the introduction of a seton through the 
canula of a small hydrocele trocar into 
the mouth ; the wound to be dressed daily, 
lint and a compress being applied to the 
cheek. Those who wish the details of this 
operation may consult (Euvres Chir. de 
Desault, par Bichat, t. ii., p. 221. I have 
had no experience of the use of the actual 
cautery, nor of the employment of a wire 
heated by an electric battery in these cases, 
although such means have proved of great 
avail in the closure of fistulse in other 
situations. Rodolfi gives the particulars 
of a case in which he closed the opening by 
means of collodion. 1 

[Some cases of salivary fistulfe, espe- 
cially those arising from wounds of the 
parotid gland, may be cured by cauterizing 
the track of the fistula with a pointed stick 
of nitrate of silver. If, however, the track 
of the sinus be tortuous, injections of strong 
solution of nitrate of silver or sulphate of 
copper may succeed in closing it. 

When a wound involves the parotid duct 
and the communication with the mouth be- 
comes obliterated, a true salivary fistula is 
the result. To cure this condition the late 
Professor Homer devised an operation 
which consists in first exposing the duct by 
an incision through the integument of the 
cheek, then cutting out a small section of 
tissue by means of a punch introduced into 
the incision and a wooden spatula placed 
against the inner surface of the cheek. 
The external wound is to be immediately 
closed by sutures, with a view to securing 
quick union. 

Another plan of accomplishing the same 
object is by the employment of the thread- 
seton. This consists in including a small 
mass of the tissue intervening between the 
bottom of the fistula and the cavity of the 
mouth in a loop of ligature, the ends of 
which are carried out of the angle of the 
mouth and secured to the cheek by a strip 
of plaster.] 

1 Gazz. Lomb., iii., 1854. 



Wounds involving the whole thickness 
of the lip are usually united by the hare-lip 
pin and sutures. In all cases it is important 
to preserve the line of red margin to the 
lip ; and this is best effected by a very fine 
needle and suture. But the metallic suture 
introduced by means of Simpson's grooved 
needle possesses the advantage of exciting 
so little irritation, that four or five days may 
elapse without any surgical interference. 
The wound should then be held together 
by fine strips of plaster passing round the 
entire head, by which the traction on the 
newly-formed material is prevented. An 
instrument for pressing together the cheeks 
has been invented for the same purpose. 
Collodion is rarely used as an application 
in wounds of the face ; it drags too forcibly 
and unequally on the surrounding struc- 
tures, and presses the blood from the capil- 
lary vessels, by which the process of repair 
is retarded. 

[The above objections to the use of collo- 
dion in the treatment -of wounds of the 
face do not apply to the flexible collodion 
or the glycerized collodion made according 
to the directions of the U. S. Pharmaco- 
poeia. 

The edge of a wound maybe firmly held 
in accurate apposition by strips of tarletan 
or Donna Maria gauze, secured by either 
of the two varieties of flexible collodion ; 
and the wound itself may be hermetically 
sealed by a film impermeable to water, by 
spreading it over with collodion.] 

Foreign bodies are occasionally intro- 
duced, more particularly by children, into 
the ear or nose. They should be removed 
from both situations, provided this end 
can be accomplished without pain to the 
patient, and with ease to the surgeon. But 
when it is remembered that, if left alone, 
the foreign body generally becomes loosened, 
and escapes without surgical interference 
of any kind, we have a very strong argu- 
ment against the adoption of any means 
involving suffering. No cases similar to 
those related by Acrel in 1778, and by 
Morgagni and Valsalva, of worms making 
their appearance in the auditory passage, 
have been noticed of late years ; surgeons 
have not been called upon to treat convul- 
sions dependent on such causes ; and the 
practice of injecting the distilled water of 
St. John's-wort, in which mercury had 
been agitated, for the purpose of destroy- 
ing the worms which remained, has gradu- 
ally fallen into merited disrepute. 

Mr. Samuel Cooper saw the case of a child 
aged two years and a half, into one of whose 
ears a pebble, and into the other a French 
bean, had been pushed by another child, and 
remained there ten months, causing complete 
deafness and extreme suffering. These bodies 
were removed by the forcible injection of tepid 
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water and the iise of a bent probe. In all 
probability the meatus had become widened. 

I saw, in August, 1859, a child about three 
years old, at Epping (a patient of Mr. Duncan 
Macnab, of that town), into whose ear a small 
oblong pebble had been introduced, just of 
sufficient size to occupy the auditory passage. 
Tbere was no difficulty in touching and even 
moving the stone, but in every attempt to 
seize it with a pair of forceps the ends of the 
blades slipped off and jerked the body farther 
towards the tympanum ; and the introduction 
of a bent probe, or thin piece of metal, was 
impossible, owing to the narrowness of the 
passage. Mr. Macnab determined, in the ab- 
sence of urgent symptoms, to wait and see 
what course nature would pursue. The fol- 
lowing day, amidst a considerable quantity of 
thick puriform discharge, the pebble presented 
itself at the external orifice, whence it was 
easily and without pain extracted by a bent 
probe, and the little patient had no bad symp- 
toms. 

We should remember that the auditory 
passage is widest at the external orifice ; 
then it narrows somewhat, and becomes 
wider again towards the membrana tym- 
pani. Thus foreign bodies, particularly 
when round or oval, can with difficulty be 
handled when they have passed through 
the contracted part of the tube. Singular 
stories are told of the effects produced by 
their long residence in the ear. Hilclanus 
affirms that he cured a young girl of epi- 
lepsy by accidentally removing from the 
ear a foreign body which had been intro- 
duced seven years before, and had been 
quite forgotten ! Small forceps and scoops 
are made to assist the surgeon. One of 
the most useful instruments is a long flat 
steel probe, the end of which can be made 
to bend to a right angle by a screw fixed 
at the handle. 

Directions are given that such instru- 
ments should be introduced along the up- 
per rather than the under wall of the 
meatus auditorius ; that when the handle 
is raised so as to bring the end of the in- 
strument over the foreign body, the point 
may recede from the membrana tympani, 
which is oblique in its direction from above 
downwards and inwards. It is unnecessary 
to condemn the unscientific suggestion of 
Duverney, namely, to make an incision be- 
hind the ear for the purpose of gaining 
space, for it must obviously be on the out- 
side of the extraneous substance. More- 
over, the cartilaginous external ear is a 
part on which the performance of a surgi- 
cal operation is productive of the most se- 
vere pain. I remember the removal of a 
large part of the external ear, by Sir W. 
Lawrence, at St. Bartholomew's Hospital, 
from a man, the subject of chimney-sweep's 
cancer ; and the patient, though rendered 
unconscious by the administration of chloro- 
form, struggled so convulsively and uttered 
such loud cries as to attract the observa- 



tion of those present. The great danger 
arising from the presence of a foreign body 
in the ear, is, that it should excite ulcera- 
tion of the membrana tympani, and, fall- 
ing into the middle ear, produce by its 
presence inflammation of the temporal 
bone. The compact structure of the pe- 
trous portion of the bone is ill able to with- 
stand morbid processes ; it soon dies, and 
sets up inflammation in the neighboring 
substance of the brain. The patient, after 
undergoing agonizing suffering, dies, labor- 
ing under cerebral symptoms ; and upon 
examination after death an abscess is found, 
not uncommonly in the cerebellum, con- 
taining a greenish-colored matter, occasion- 
ally fetid, and surrounded by ragged and 
discolored brain-substance. For such an 
occurrence we have but limited means of 
treatment. We read of cases in which 
paralysis of the arm or leg suddenly super- 
venes, of the occurrence of delirium or 
coma ; and pathological investigation shows 
that the sinuses, namely, the longitudinal, 
lateral, and petrosal, may be full of pus 
and lymph, proving that the patient has 
been attacked by intracranial phlebitis, as 
well as by disease of the brain itself. (Vide 
Diseases of the Ear. ) 

[Lowenberg has reported an ingenious 
and perfectly safe plan which he resorted 
to to remove a foreign body from the ear. 
He applied the point of a small brush dip- 
ped in glue, in contact with the body in the 
meatus, and allowed the glue- to harden, 
when he removed the brush and the body 
together.] 

Foreign bodies introduced into the nose 
cannot excite the same dangers as in the 
former situation. They may in general 
be readily removed, either with the poly- 
pus-forceps or the scoop ; the only danger 
attending the operation is that of breaking 
the spongy bones, or of pushing the sub- 
stance backwards into the pharynx. Let 
it be remembered that, in children espe- 
cially, there is no cause for anxiety or haste ; 
the extraneous body will work its own way 
out, the surrounding parts receding so as 
to widen the passage by which it entered. 

I was once consulted by a patient suffering 
from discharge from the nose, and found that 
the end of a style introduced some years ago 
clown the lachrymal canal, but covered by the 
integuments of the face, projected into the in- 
ferior meatus. The removal of the instrument 
relieved the patient. A young man consulted 
Sir W. Lawrence in consequence of his suffer- 
ing from discharge from the left nostril, ac- 
companied with enlargement of the corres- 
ponding superior maxillary bone, which was 
soft and yielding. A probe introduced into 
the socket of the second molar tooth passed 
readily into the antrum, and allowed the escape 
of some thin sero-purulent fluid. In the course 
of a few weeks a small bit of lint escaped from 
the antrum through the socket of the tooth, 
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the discharge from the nose ceased, the cheek 
regained its normal size, and the man recov- 
ered. It turned out that the lint had heen 
used, steeped in laudanum, for plugging the 
socket and relieving a temporary attack of 
face-ache. 

The presence of a foreign body in the 
nostril may become the cause of ozsena, 
and lead to the secretion of a fetid puri- 
form discharge; and attention has lately 
been directed to this subject by some of the 
surgeons of St. George's Hospital, who 
have pointed otit the propriety in doubtful 
cases of careful examination, under chloro- 
form [or ether], of the affected part. 

In September, 1859, two little hoys, between 
six and seven years of age, came under the 
care of Mr. Prescott Hewett. The first was 
said to have passed a plum-stone up the nose, 
and the event was supposed to have taken 
place a year previously. On examination, some 
foreign substance could be recognized, with 
the probe, high up in the nostril, and wedged 
against the spongy bones. It was impossible 
to deal with it until chloroform had been 
given, and this having been done, a long screw 
(more than an inch in length) was with some 
difficulty extracted. The child soon recovered. 
The other had been under the care of various 
practitioners for the last three years, on ac- 
count of "discharge from the nose, ozeena." 
etc., but without any suspicion entertained of 
a foreign body being present. On examina- 
tion, Mr. Hewett recognized, at the top of the 
nostril, a black colored substance, which seemed 
hardly like a portion of the natural tissues. 
The child was therefore put uuder the influ- 
ence of chloroform, and a small black button 
(such as is used on boots) was extracted. The 
ozsena and discharge from the nose soon dis- 
appeared. 1 Another case has been described, 
in which a piece of wood-shaving was removed 
under similar circumstances. 

[Foreign bodies in some cases may be 
loosened and washed out of the nose by 
means of Thudichum' s douche. Of course 
the stream of water, which ought to contain a 
little common salt or chlorate of potassium, 
should be directed into the opposite nos- 
tril. This means, if not successful the first 
time, may be repeated at intervals, and in 
those cases in which ulceration has been 
excited by the presence of the body, the 
douche will serve a double purpose, to re- 
move the accumulated secretion and to dis- 
place the offending body. ] 

For the treatment of the scars resulting 
from burns and scalds of the face, vide Plas- 
tic Surgery. I may here remark, that, 
after the application of heat in any form to 
the integument, the great point to ascertain 
is, whether the entire thickness of the skin 
has been destroyed. If only the superficial 
layer has been disorganized, repair goes on, 
without subsequent contraction, by means 
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of a number of small florid and well-formed 
granulations. If, however, the whole thick- 
ness of the integument is involved, then to 
a certainty contraction will follow. The 
eyelid will be drawn downwards, producing 
ectropium ; the nares may be narrowed and 
twisted ; the mouth drawn downwards and 
to one side, exposing the teeth and jaw. 
The features cease to be in harmony, and 
the teeth become horizontal. Surgical 
skill is often in vain invoked to arrest the 
contraction ; it goes on steadily and slowly, 
however we may arrange the plasters and 
dressings, or in whatever position the pa- 
tient may be placed. It is in general after 
a lapse of years that relief from the defor- 
mity is sought; and then the disappoint- 
ment attending plastic operations, or partial 
divisions of the contracted bands, has been 
too generally experienced to need comment. 
I would call especial attention to the treat- 
ment of these contractions by slow, gradual 
extension, the advantages of which pro- 
ceeding merit more general attention : the 
contractile material of the cicatrix becomes 
slowly absorbed, and when once absorbed 
is not reproduced ; the hard and puckered 
skin becomes soft and yielding, though 
never like healthy integument; and results 
are ultimately attained which surpass ex- 
pectation. The objection to this practice, 
that it is slow and involves a treatment of 
many months, is not tenable, for the treat- 
ment of wounds made in the performance 
of plastic operations on cicatrices is very 
frequently more tedious still ; and then it 
must be remembered, that after the wound 
has healed, a process of contraction goes 
on again in every part allied in its nature 
to a cicatrix, and in many cases the surgical 
operation has to be repeated. 

Cases occasionally present themselves in 
which the cheek becomes adherent to the 
gums, in consequence of sloughing of the 
lining membrane, and subsequent granula- 
tion and union of the adjacent surfaces. 
The movements of the mouth are always 
so much impaired that the power of masti- 
cation is lessened ; and it occasionally hap- 
pens that the teeth are so firmly clenched, 
that there is difficulty in giving to the pa- 
tient the necessary nutriment. 

I saw, in 1845, a lady to whom this accident 
had occurred, after profuse salivation, directed 
for the purpose of relieving her from an at- 
tack of psoriasis. The soreness of the mouth 
caused by the mercury was aggravated by the 
presence of some carious teeth, which the sur- 
geon refused to remove. A very strong band 
of adhesion formed, which was twice divided 
by another surgeon ; the relief thus afforded 
was temporary, and the closure of the mouth 
recurred in the course of a few weeks. About 
the same time I saw a boy, all of whose teeth 
were sound ; but in whom sloughing of the 
mucous membrane of the cheek had taken 
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place during the course of some eruptive dis- 
order. Two cases very similar to the last have 
been lately treated in St. Bartholomew's Hos- 
pital. In the first patient, a young girl of fif- 
teen years, a single band of considerable thick- 
ness had formed on the right side of the 
rnoiith. It was extirpated by operation down 
to the healthy structures ; but, as cicatrization 
proceeded, the mouth would have closed again, 
had not small ivory wedges been introduced 
between the teeth, and retained there by night 
as well as by day. In the second, a boy aged 
ten, the adhesions were more general : no 
operation was performed ; and a limited amount 
of benefit was obtained by the employment of 
the ivory wedges. There was a case of con- 
traction of the mouth in a man, a patient at 
the Royal Orthopaedic Hospital (in 1859), who 
had -been a sufferer from rheumatic disease of 
the articulation of the lower jaw. The tissues 
round the articulation were hard and unyield- 
ing, and scarcely permitted the least separa- 
tion of the teeth. Considerable relief was ob- 
tained by slow extension. 

In all these cases, whatever may be the 
primary cause, the rule to observe is, to 
avoid as much as possible the use of the 
knife. Division of the morbid parts must 
be followed, however skilfully the operation 
is performed, by the formation of a fresh 
cicatrix, in which the tendency to contrac- 
tion will exist to the same extent as in the 
original cicatrix. Indeed, the month be- 
comes stiff during the night while the pa- 
tient sleeps, unless the jaws be kept arti- 
ficially open. The treatment by the intro- 
duction of wedges of gradually increasing 
size is founded on this recognized principle, 
that pressure, however gentle, will, if 
steadily and unremittingly persevered in, 
gradually overcome the most powerful re- 
sistance ; and experience shows us that, 
under such a process, the strongest bands 
of adhesions become elongated, absorption 
removing that part of their tissue in which 
resides the tendency to recontract. Con- 
sequently, when the mouth has once been 
opened by such a plan of proceeding, it is 
found on examination that the newly- 
formed tissue has lost its hardness, and that 
the advantages which the patient has de- 
rived are permanent. 

Hemorrhage from the ears, after injury, 
is commonly regarded as an indication of 
fractured skull ; and such indeed it is, pro- 
vided the flow of blood be copious. But 
there are other cases in which the hemor- 
rhage is not considerable, and seems to 
proceed from the lining membrane of the 
external ear, without the more serious com- 
plication. 

A boy was admitted into St. Bartholomew's 
Hospital, December 14th, 1843, having fallen 
on his head from a pillar six feet in height. 
His parents stated that he was taken up in- 
sensible blood flowing from both mouth and 
ears. His shirt was stained with blood. At 
the time of his admission he was just able to 



speak and answer questions. The head was 
shaved, and a cold lotion was applied ; no bad 
symptoms supervened, aud he was discharged 
well within a month. 

Such cases, are by no means uncommon 
in hospital practice, and may, with a little 
care, be readily distinguished from those 
of more serious character, in svhich the 
flow of blood depends on fractured base of 
the skull, and laceration of some of the 
venous sinuses. (Vide Injuries or the 
Head. ) 

[A rare case of injury to the face, result- 
ing in separation of the nasal bones from 
their connections, was recently admitted 
into Bellevue Hospital, N. Y. 1 The nasal 
bones were separated from the cartilages 
below and the frontal bone above, and the 
whole organ displaced laterally. The de- 
formity was corrected by manipulation, and 
the normal relation of the parts main- 
tained till union occurred, by a mould of 
lint soaked in plaster of Paris and held in 
position by strips of adhesive plaster.] 

Fractures. 

Fractures of the ossa nasi are not un- 
common, and are usually attended with 
depression, but swelling and ecchymosis 
often render the diagnosis at the time of 
the accident difficult. In the Museum of 
St. Bartholomew's Hospital, there is a 
preparation showing the "union of a 
transverse fracture of the ossa nasi a short 
distance above their lower border." 2 
When replacement of the depressed por- 
tions is practicable, the surgeon must in- 
troduce into the nostril some such instru- 
ment as a female catheter, or a pair of 
dressing- forceps, and apply pressure in the 
right direction. He is recommended to 
plug the nostril, when the tendency to dis- 
placement remains ; but I do not approve, 
as a rule, of distending the nostril with a 
foreign body. It was remarked by Sir C. 
Bell, that no tubes can be employed so as 
to support the broken bones ; and when 
these have been replaced, they will not 
readily change their position, as they are 
acted on by no muscles. Hemorrhage 
may be profuse for a time, but usually 
ceases spontaneously, or upon the applica- 
tion of cold. Plugging the nostril should 
not be resorted to except in cases of severe 
displacement of the bone, for it causes the 
patient great discomfort, and not uncom- 
monly fails to effect the purpose for which 
it is used. [Dr. Lewis D. Mason, 3 of New 
York, by a series of experiments on the 
cadaver, has been led to believe that, in 

1 New York Med. Jour., vol. xxi., p. 610, 1875. 

2 Ser. iii., prep. 75. 

[ 3 Annals of the Anatomical and Surgical 
Soc, Brooklyn, Mar., 1880.] 
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fractures of the nasal bones "with depres- 
sion of the fragments, the nasal processes 
of the superior maxillary bones are like- 
wise broken. To overcome the tendency to 
depression of the fragments in such cases, 
Dr. Mason has suggested an ingenious de- 
vice, the value of which has been recently 
tested with success by Dr. C. B. Nancrede, 
of Philadelphia. The plan consists in the 
introduction of a medium-sized three-cor- 
nered surgical needle, gilded or nickel- 
plated, through the lines of fracture of the 
nasal processes of the superior maxillary 
bones, after the depressed fragments have 
been elevated to their normal position. 
The dressing is completed by a strip of 
rubber gently stretched over the bridge of 
the nose and secured to the ends of the 
needle. At the expiration of a week or 
ten days the needle maybe safely removed, 
for, by that time there will be sufficient con- 
solidation to hold the fragments in position. 
Mr. Adams, 1 in the treatment of fracture 
of the nose, resorts to an ingenious method 
for correcting deformities of the cartilagi- 
nous septum and supporting the lower mar- 
gin of the nasal bones. With flat-bladed for- 
ceps he forcibly straightens the nasal sep- 
tum when bent, and raises the lower margin 
of the nasal bones. By means of an ivory 
clamp he preserves the line of the carti- 
laginous septum with the bony, and in ad- 
dition, he uses a nasal truss to retain the 
parts in the improved position. Mr. 
Adams has succeeded in overcoming deform- 
ities of the nose, consequent upon injuries 
received eight or ten years previously, by 
this plan. ] Cases occur in which the sep- 
tum nasi, together with the crista galli and 
cribriform plate of the ethmoid bone, are 
driven upwards to the skull ; and there 
may be injury to the brain and escape of 
cerebral matter. The fracture of the facial 
bones is here comparatively unimportant ; 
and the injury must be regarded as a varie- 
ty of fracture of the base of the skull, of 
which the rules of treatment are given in 
the essay on Injuries of the Head. In 
the same way, injuries of the lachrymal 
bone involving the nasal duct, will be con- 
sidered under the head of Injuries of the 
Eye. The eye may be bruised by the 
same injury which has broken the nasal 
bones, but it is rarely affected secondarily 
by inflammatory disturbance. 

Mr. South relates the case of a man who 
was struck on the face with the handle of 
a crane, and in whom all the bones were 
separated and loosened, ' ' feeling like beans 
in a bag. ' ' The bones may be crushed by 
the passage of a bullet, or by a fall on the 
face from a great height. The chances of 
recovery depend upon the amount of injury 

1 Med. Times and Gazette, Feb. 23d, 1878, 
p. 201. 



which has been sustained by the brain. 
"We have no means of setting or adjusting 
the broken bones, and we must be content 
with general treatment. The teeth are 
commonly loosened, or completely detached. 
In the former case it should be remembered 
that they may again become firm, and 
should be left in situ. A completely de- 
tached tooth replaced in the socket may, it 
is true, contract some adhesion to the gum ; 
but sooner or later it acts as a foreign body, 
and, after exciting irritation, falls out, to 
the great comfort of the patient. 

Hyrtl remarks, that an observation by 
Petrequin and Bouchacourt on injuries in 
this region is of importance in a medico- 
legal point of view ; namely, that wounds 
of the face caused by the violent action of 
blunt instruments have often the same ap- 
pearance as if inflicted by the sharp cutting 
edge of a knife. The sharp border of the 
superior maxillary and malar bones, or the 
edges of the teeth, will, when a blunt body 
presses against them, cut through the skin 
and subjacent soft parts, and cause an in- 
jury closely resembling an ordinary incised 
wound. 

Middeldorpf * relates a case of fracture 
of the upper jaw and malar bone, together 
with fracture of the vomer and ethmoid, 
accompanying fracture of the lower jaw, 
from a fall. He points out the possibility 
of a fracture of the upper jaw in conse- 
quence of a blow upon the chin. The 
symptoms, resembling those of fracture of 
the base of the skull, which sometimes ac- 
company fracture of the malar bone, have 
been already referred to under Injuries 
of the Head, p. 8 ; and some further 
observations on the treatment will be found 
at p. 433. 

[When great force is received on the 
prominence of the cheek the body of the 
malar bone is less often fractured than the 
zygomatic process. Professor Agnew, 2 by 
experiments on the cadaver, proved that 
force applied to the malar prominence frac- 
tui'ed not only the zygomatic process, but 
also the floor of the orbit, before the body 
of the malar was broken. In every ex- 
periment the line of fracture of the orbital 
plate terminated in the spheno-maxillary 
fissm-e. When there is depression of the 
malar bone Hamilton 3 suggests that the 
bone be raised into position by the thumb 
carried up under the zygomatic process in 
the mouth. If this manipulation fail or 
be not available, the bone should be pierced 
by a sci'ew elevator and lifted up to its 
normal position.] 

1 Beitrage zur Lehre von den Enoehen- 
briichen, von Dr. A. Th. Middeldorpf, Breslau, 
1853. 

2 Agnew's Surg., vol. i. p. 839. 

3 Hamilton on Fractures and Dislocations, 
6th edition, p. 115. 



680 



INJURIES OF THE FACE. 



Fractures of the lower jaio. — The lower 
jaw is the strongest of the bones of the 
face ; the lower margin of its body is more 
prominent than the upper, which is com- 
posed of alveoli, and contains the teeth; 
the front surface is therefore oblique, from 
below upwards and backwards; and this 
obliquity becomes the more marked as the 
teeth drop out and the alveoli become ab- 
sorbed in the processes common to old age. 
Indeed, in the jaw of a very old person, 
the mental foramen approaches the upper 
border of the bone. The rami are nearly 
perpendicular to the body in middle age, 
but in both very old and very young the 
direction is obliquely backwards, and ap- 
proaches the horizontal. The strongest 
part is the symphysis, or that part where 
the two halves of the bone, separate in 
foetal life, become coalesced in the course 
of development. In this immediate spot 
fracture rarely occurs, the bone usually giv- 
ing way a short distance either to the right 
or the left, where it is thinner, in the space 
between the symphysis and the insertion of 
the masseter. In other cases, the fracture 
occurs at the angle, or in the ramus of the 
jaw, the coronoid process, or the condyle. 
The bone may be broken in more than one 
place ; fracture may be combined with dis- 
location. 

Bonn x gives an account of fracture com- 
bined with dislocation of the condyle of the 
lower jaw. There was a longitudinal fracture 
in the middle of the bone, and at the same 
time the right condyle was broken off from 
the neck, and dislocated forwards and inwards, 
where it lay united by callus, near to the 
foramen ovale (foramen maxillare posterius). 
The pointed upper extremity of the neck of 
the lower jaw articulated with the glenoid 
cavity, and the separated " head " with the 
lateral part of the tubercle of the temporal 
bone. There was motion in the joint. The 
same author mentions a case of fracture and 
dislocation of both condyles of the lower jaw. 
In a young man, who had had numerous other 
fractures, and who died five weeks after the 
accident, there was found, besides a longitudi- 
nal fracture of the middle of the bone, frac- 
ture and complete separation of both condyles, 
which were drawn forwards and inwards as in 
the preceding case, and fixed by callus, not 
far from the foramen ovale, on either side. 
On the left side, the articular or glenoid cavity 
was externally rough and uneven, and snr- 
rounded by a rough callous border; on the 
right side it was divided into two parts, of 
which the inner was hollowed out and smooth ; 
the other uneven, and surrounded by a promi- 
nent callous ridge. The smooth cartilage- 
covered condyles were in contact with the 
cartilage-covered tubercle ; the pointed upper 

1 A. Bonn, Descriptio thesauri ossinm mor- 
bosorum Hoviani, Amstelsedami, 1783-4 ; and 
ejusdem Tabular ossium morbosorum prsecipue 
thesauri Hoviani. Ibid., 1785-8; or Giirlt, 
Beitrage zur pathol. Anat. der Gelenkkrauk- 
heiten, p. 122. Berlin, 1853. 



extremity of the neck of the lower jaw, with 
the uneven surface of the glenoid cavity. 

During the course of the year 1860, Mr. 
Holmes exhibited at the Pathological So- 
ciety of London a specimen of a fractured 
portion of the neck of the lower jaw driven 
into the meatus auditorius externus. The 
accident was followed by serous discharge 
from the ear, simulating one of the symp- 
toms of fracture of the petrous portion of 
the temporal bone at the base of the skull. 
The diagnosis of such cases is treated of 
under the head Fractures of the Base 
op the Skull. J. L. Petit mentions a 
case in which the bone was broken and the 
coronoid process completely denuded by a 
kick from a horse. Surgical writers have 
affirmed that serious cerebral and nervous 
symptoms may accompany fractures of the 
lower jaw ; the former due to the amount 
of general violence which accompanied the 
local injury, the latter to laceration of the 
dental nerve in its course through the canal 
in the bone. The cerebral symptoms here 
referred to would be accidental, such as 
might accompany an injury to any other 
part of the body. The nerve-symptoms 
mentioned have not hitherto been witnessed 
by me in any such case ; and Middeldorpf, 1 
who has written on the subject, affirms that 
"laceration of the nerviis alveolaris never 
excites dangerous complications. ' ' He re- 
cords nine cases, and remarks that the dis- 
placement of the bony fragments is very 
often due to the direction of the force rather 
than to muscular action. It is unnecessary 
to remark upon the proposal of Fattori, to 
trepan the front wall of the jaw in cases of 
neuralgia, and to cut out or otherwise 
destroy the nerve. 

Non-union, or even tardy union, of frac- 
tures of the lower jaw is very rare. 

In the London Medical Repository for 1823, 
a case is noticed in which Dr. Physick cured 
such a case by means of a seton ; and Ancelon 
relates the following case, in which the want 
of union appears to have been due to disease, 
perhaps partial necrosis, caused by the un- 
necessary amount of violence. A farrier pre- 
sented himself with double fracture of the 
lower jaw, which had not been treated for five 
months. He had allowed a brother farrier of 
powerful frame to pull out a tooth for him, 
and in the act, the whole middle piece {i.e., 
body) of the lower jaw was broken off a short 
distance in front of the masseters on either 
side. Upon examination, five months after the 
accident, M. Ancelon found the middle piece 
movable and producing crepitus on the op- 
posed surfaces ; the gum was thick and infil- 
trated, and the smell from the mouth almost 
unbearable. In consequence of some misun- 
derstanding, nothing was then done, although 
the surgeon felt inclined to remove the whole 

1 Beitrage zur Lehre von den Knochenbru- 
chen, von Dr. A. Th. Middeldorpf, p. 52. Bres- 
lau, 1853. 
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bone. A year and a day afterwards the man 
returned, wishing to get rid of his present 
suffering at any price. The left ramus of the 
jaw had been entirely separated and lost, the 
cicatrices by which it had come away being 
quite visible; a firm band was felt under the 
skin, passing down in the same situation to 
the middle piece of the jaw. The middle 
piece still contained one canine, two bicuspi- 
date, and one molar, teeth. The right ramus 
remained in the socket, but the broken end 
was pulled up and pushed into the soft parts. 
The whole cheek was swollen ; the angle of 
the jaw was carious and protruded through the 
skin. M. Ancelon removed the entire right 
ramus. The middle piece remained attached 
to the fibrous cord on the left side, and the 
patient regained sufficient power to masticate 
light food> 

When fracture occurs about the middle 
part or body of the lower jaw, the signs are 
sufficiently obvious. There is mobility of the 
parts, crepitus, and irregularity in the line 
of the teeth ; the gums are torn and bleed- 
ing, the mouth is usually partly open, and 
the saliva dribbles away. It is commonly 
affirmed that, when the middle portion is 
broken on both sides of the symphysis, the 
detached fragment is drawn down by the 
depressor muscles of the lower jaw ; such 
is sometimes the case, but the direction of 
the force applied must also be taken into 
consideration, as well as the inclination of 
the fractured surfaces. When fracture 
occurs in the ramus, or about the neck or 
coronoid process of the bone, the displace- 
ment is either inconsiderable, or else in 
such a situation as to be recognized with 
difficulty. The surgeon must then trust to 
careful examination and inquiry into the 
character of the accident, remembering that 
the presence of deepseated fixed pain, on 
examination, in a bone, after a severe in- 
jury, is a good diagnostic mark of fracture. 
There are some who speak of ' ' compound ' ' 
fracture of the jaw, where the gum is lacer- 
ated or the integument torn. The term, 
perhaps, js^ scarcely applicable in the sense 
in which it is used in cases of fracture of the 
long bones. In the latter the gravity of 
the complication consists in the laceration 
of the mass of soft parts, muscles as well 
as integument, covering a dense hard bone, 
such as the femur or humerus. Inflamma- 
tion and suppuration are apt to ensue, pro- 
ducing exhausting discharges and hectic 
fever. In the former case, the laceration 
of the gum, or of the integument covering 
the jaw, is a matter of comparatively little 
moment; it adds nothing to the severity 
of the case ; the soft parts unite readily 
enough, being a thin and highly-organized 
layer. The bone, also, more highly organ- 
ized than the long bones, throws out, 
"without effort, the proper material for re- 

1 Double Fracture de la Machoire inferieure, 
Gaz. des H6pit., 1854, p. 550. 



pair. Beyond, therefore, the pain which 
such an accident causes, there is little 
ground for anxiety in ordinary cases, either 
to the surgeon or to the patient. 

The treatment consists in maintaining 
the parts in steady apposition for from four 
to six weeks. During this period the 
patient must not attempt to chew solid 
food ; he must live on soups, sopped bread, 
and other similar substances, which can be 
easily swallowed. He will not feel disposed 
to talk much, and, in so doing, should 
avoid moving the jaw. As a rule, he will 
content himself with merely expressing his 
wants. If the fracture be not attended 
with much violence to surrounding parts, 
there is no necessity to prescribe absolute 
rest ; but, in cases where the soft structures 
are much lacerated and bruised, bed is the 
fittest place until swelling has entirely sub- 
sided. 

Various substances are employed for the 
manufacture of a splint. That in most 
common use is gutta percha, which, when 
properly heated, adapts itself to the injured 
parts. The exact size and shape having 
been previously ascertained and deter- 
mined, the gutta-percha should be cut ac- 
cordingly, and then immersed in water 
heated to just below boiling-point. In the 
course of a very few minutes it becomes 
soft and perfectly pliant. It should then 
be removed from the water, and pressed 
for a moment between the folds of a dry 
towel. In this state, moderately dry and 
deprived of superfluous heat, it is to be put 
on the surface intended for support, and 
bound thereto by a roller. In the case of 
the jaw, the "four-tailed" bandage is of 
use in attaching the parts firmly to the 
head. The common causes of failure in 
the making of gutta-percha splints arise 
from the following circumstances. First, 
the water is not hot enough ; secondly, the 
accessory appliances are not quite ready at 
hand ; and thirdly, the surgeon is not quick 
enough. The whole proceeding should 
occupy a very brief space. Unless the 
gutta-percha is properly heated, it does not 
adapt itself, and the support which it 
affords is imperfect. A preparation of vul- 
canized india-rubber, now much used by 
dentists for the construction of artificial 
palates, etc. , is also applicable for the pur- 
pose now before us. Card-board, leather, 
or even the four-tailed calico bandage 
stiffened with starch, may be employed 
when other materials cannot be obtained. 

[For the greater number of uncompli- 
cated fractures of the lower jaw the ban- 
dage suggested by the late Dr. J . Rhea 
Barton has been found, in Philadelphia, 
to be the most useful. This bandage con- 
sists of a piece of muslin two inches wide 
and five yards long. In applying it the 
initial end is placed midway between the 
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occipital protuberance and mastoid process 
of the sound side, then the bandage iscar- 
ried just below the occipital and parietal 
protuberances obliquely across the top of 
the head, down on the uninjured side of 
the face, beneath the chin, up on the in- 
jured side of the face and over the sum- 
Fig. 139. 




Fig. 139. Barton's bandage for fracture of the lower 
jaw. 

mit of the head, crossing the other turn 
in the median line ; from this point it is 
conducted under the parietal protuber- 
ance, near the initial extremity, and for- 
ward round in front of the chin back to the 
point from which the bandage first started. 
These turns are to be repeated in the same 
order of succession till the bandage is ex- 
hausted. In order that this dressing may 

Fig. 140. 




Fio. 140. Hamilton's bandage for fracture of the lower 
jaw. 

act most efficiently, its vertical turns ought 
to pass from below upwards over the seat 
of fracture ; thus applied they tend to press 
the fragments firmly against the upper jaw, 
which will serve as a splint. (Fig. 139.) 



^ The accompanying woodcut (FlG. 140) 
represents an apparatus devised by Dr. F. 
H. Hamilton, of New York, 1 for treating 
fractures of the lower jaw. The portion 
of the apparatus that supports the chin is 
a leather strap, to which a piece of linen is 
attached, to go in front of the chin. This 
"maxillary " strap is buckled upon the top 
of the head. The other parts of the ap- 
paratus are two centre straps of linen web- 
bing ; one called the occipito-frontal, passes 
around the vault of the cranium > and 
receives the tails of the maxillary on either 
temple, in loops ; the other, the vertical, 
connects the occipital with the maxillary 
across the top_ of the head.] 

When the injury has been considerable, 
as in the case of a gunshot wound, it may 
happen that no apparatus can be applied ; 
union will go on equally well under a soft 
bread-and-water poultice, often renewed. 
The condition of the parts is such as to 
guarantee from the patient himself most 
perfect rest. The practice of tying the 
teeth together was known to Hippocrates. 
Cases occur in which it may be employed 
with some advantage ; and then the sur- 
geon should use the metallic in preference 
to the silken ligature, inasmuch as the lat- 
ter is more apt to cut through the enamel 
of the teeth and to induce caries. When 
the teeth in the upper jaw are perfect, and 
can be applied to a set similarly perfect in 
the lower jaw, they serve as a useful splint, 
exerting counter-pressure to that caused by 
the gutta-percha. 

[When the above methods fail to keep 
the fragments in their proper relative posi- 
tion, the extremities of the fragments may 
be drilled and wired together. If this plan 
be adopted the body of the bone, and not 
the alveolar process, should be drilled.] 

The process of repair is not by provis- 
ional callus. A connecting material is 
poured forth from the vessels of the bone, 
in which ossification goes on in the usual 
way; the torn gum heals; teeth which 
have been only loosened regain their nor- 
mal firmness ; and the repair is usually per- 
fect. 

In cases of fracture about the ramus, 
condyle, or coronoid process, no more can 
be done than to keep the jaw quiet by 
means of the four-tailed bandage, either 
with or without any other splint, for the 
usually prescribed period. In the first 
situation, the masseter and internal ptery- 
goid muscles prevent much displacement ; 
in the second and third, the injured parts 
are beyond our reach. The detached con- 
dyle will be pulled forwards and inwards 
by the external pterygoid muscles, towards 
the base of the skull, near the foramen 

[ l Fractures and Dislocations, Hamilton, 6th 
edit., p. 144.] 
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ovale, as described in the cases already 
recorded. The coronoid process may suffer 
some displacement by the action of the 
temporal muscle, but this may be incon- 
siderable, in consequence of the great ex- 
tent of the insertion of the muscle, which 
reaches near to the last molar tooth. In 
all these cases an examination by the mouth 
may assist in our diagnosis. 

Mr. James Salter, of Guy's Hospital, 
has adopted a useful mode of treatment in 
cases of fracture of the upper jaw. He 
prepares a gold plate to fit the interior of 
the mouth, so as to hold the displaced por- 
tions of bone as much as possible in posi- 
tion, thus far acting in every sense as a 
splint ; but with the additional advantage 
that it is capable of repeated alterations 
from time to time, so as to force outwards 
inwardly projecting bone and teeth, as the 
patient can bear the pressure. He first 
takes an accurate model of the mouth, and 
upon this the plate or splint, whichever it 
may be called, is constructed, embracing 
some of the firm teeth. The plate is so 
framed as to exercise pressure only on the 
bone and teeth which are displaced. 

The beneficial effect of this plan was proved 
in an interesting case recorded in the Lancet 
(June 16, 1860). A young gentleman, while 
playing at cricket, rushed forward with great 
impetuosity to catch the ball, when one of his 
companions, not perceiving him, and running 
forwards with a similar object, came into col- 
lision with him, and struck him a violent 
blow with his forehead on the upper jaw, im- 
mediately below the malar bone. There en- 
sued a fracture of the maxilla, driving inwards 
the two right upper premolar teeth and the 
first molar, with their alveoli. The patient, 
by means of pressure gently maintained by 
the above-described splint, recovered com- 
pletely in about six weeks ; the displaced bone 
and teeth resuming their normal position. 

Mr. Salter believes that the same princi- 
ple may be adopted in 'fractures of the 
lower jaw. Any displacement that accom- 
panies fracture, of the superior maxilla is 
simply a passive condition ; there are no 
muscles attached to the upper jaw which 
can derange or draw out of place the bro- 
ken bone. With the lower jaw, however, 
the case is very different ; the inferior max- 
illa is a floating bone, to which many power- 
ful muscles are attached, and those connect- 
ed with the rotating movement of the jaw 
— namely, the pterygoids — have a strong 
lateral antagonistic action. Destroy the 
integrity of the maxillary arch by fracture, 
and that antagonism ceases ; the muscles 
on either side act independently, and draw 
the points to which they are attached more 
or less to the mesial line, and this it is 
which causes the overlapping of the frac- 
tured ends of the bone, often so obstinate. 



A plate or splint (for the lower jaw, Mr. 
Salter prefers an ivory one), carved to fit 
the interior of the arch of the particular 
jaw, with small crescentic excavations for 
the existing teeth, when placed in the 
mouth, restores the integrity of the arch 
for the time being. It may be worn with- 
out inconvenience long enough to allow os- 
seous union of the fractured ends, prevent- 
ing displacement the while. 

It is asserted that in rabid horses frac- 
ture of the jaw occurs from muscular cramp 
alone. 

The separation of splinters of bone, the 
treatment of abscesses, of necrosis, and 
other accidents common to fractures in gen- 
eral, must be conducted on the general 
principles of surgery. 

Dislocations of the jaw. — The articula- 
tion of the lower jaw is the only one in the 
face which allows the head of the bone to 
escape from the articular cavity ; the molar 
teeth of the ripper and lower jaws are sep- 
arated in mastication by the sliding for- 
ward of the condyles of the latter upon the 
eminently articulares, while the adapta- 
tion of the bony surfaces is completed by 
the interarticular cartilage and its synovial 
membranes. The lower jaw slides forward 
upon the eminentiae articulares in the act of 
masticating, of yawning, of laughing ; and 
it is in one of these conditions in general 
that dislocation of the condyles under the 
zygomatic arch ensues, by the combined 
action of the masseters and internal ptery- 
goid muscles. The temporal muscle drags 
the dislocated bone upwards. 

The only direction in which this disloca- 
tion can happen is forwards. That in the 
backward direction is impossible, unless the 
osseous structure of the external ear is 
broken at the same time. Behind the con- 
dyle of the jaw lies a portion of the paro- 
tid gland and the mastoid process of the 
temporal bone. But displacement of either 
ope or both condyles forward is of occa- 
sional occurrence. When recent, these ac- 
cidents are attended with much pain. The 
mouth is open, and cannot be shut: an 
empty space is left before the ear in the 
natural situation of the condyles. The 
coronoid process may be felt through the 
cheek, or within the mouth, and there may 
be some flattening of the cheeks and tem- 
ples. The saliva flows in great quantity. 
The relation of the teeth is altered. When 
only one condyle is dislocated, the incisor 
teeth incline to the right or left side ; and 
this fact can be readily ascertained by care- 
ful examination. After a time these symp- 
toms, if the dislocation be not reduced, are 
not so well marked ; the patient gradually 
regains the power of articulation and of 
swallowing, and can retain the saliva ; but 
the sense of great discomfort remains for a 
lone; time. 
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Hippocrates declared the accident mortal, 
if not reduced before the tenth day ; but 
this is clearly an error. I have seen a 
patient four months after the accident, 
with dislocation of both condyles into the 
zygomatic fossce. The patient had suiFered 
and was still bearing much pain, but the 
symptoms were becoming more endurable, 
and the deformity was less apparent: an 
attempt to reduce the dislocation failed. 
In endeavoring to reduce a dislocation of 
the jaw, the surgeon cannot do better than 
follow the old rule, when the accident is 
recent: "Let him wrap some linen round 
his thumbs, to keep them from being hurt 
by the patient's teeth, and then introduce 
them into the mouth, as far as possible 
along the grinding teeth ; at the same time 
he is to place his fingers under the chin and 
the base of the jaw, and while he depresses 
the molars with his thumbs he raises the 
chin with his fingers, by which means the 
condyles become disengaged from their situ- 
ation under the zygoma ; at which instant 
the muscles draw those parts so rapidly 
back into the articular cavities again, that 
the surgeon's thumbs might sometimes be 



hurt, did he not immediately move them 
outward between the cheek and the jaw." 1 

In the present day we use chloroform [or 
ether] in difficult cases, and have recourse to 
what Mr. Samuel Cooper calls the practice 
"of the ancients," namely, the insertion of 
two pieces of stick between the molar teeth, 
to be used as levers to depress the angles 
of the jaw, while the chin is raised by the 
hand or by a bandage. But even with this 
plan, usually successful, I have witnessed 
failures, and have myself failed to move 
the jaw in a case of old luxation, where the 
parts had adapted themselves to their new 
position. All dislocations of the jaw, from 
accident, should be reduced without delay. 

[After the reduction, some form of ban- 
dage should be immediately applied that 
will keep the jaws closed, as in fracture of 
the lower maxilla, for a week or ten days. 
Unless this precaution be taken to insure 
rest during reparation of the ligaments, 
any movement of the jaw, as in talking, 
laughing, or chewing solid food, is liable to 
produce displacement.] 

1 Cooper's Surgical Dictionary, ed. 1830, p. 390. 
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"Wounds of the neck differ greatly in 
character, extent, and danger. The parts 
involved vary with the situation, direction, 
and depth of the wound, and also in some 
degree with the position of the head and 
neck at the time the injury is inflicted. 

Accidental wounds of the neck are rare. 
They are more frequently punctured than 
incised, and are often somewhat contused. 
They result for the most part from falls 
upon sharp instruments or projecting 
points, and, as a rule, take a direction from 
below upwards and backwards. 

Homicidal wounds of the neck are not 



uncommon. 1 They are generally incised, 
and often designedly simulate self-inflicted 
wounds. They seldom present any dis- 
tinctive appearances. The stabs of the 
assassin in this region are usually directed 
from above downwards and towards the 
middle line. 

1 During the five years 1863-7, out of 612 
murders and infanticides perpetrated in Eng- 
land by specified methods, 56 were accom- 
plished by wounds of the neck. During the 
same period, out of a total number of 6696 
suicides, 1235 were cases of cut throat. See 
Report of Registrar-General. 
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Suicidal wounds of the neck are com- 
paratively common. 1 They are more com- 
mon in this country than on the Continent. 2 
These wounds are almost always incised, 
and are often lacerated, with more or less 
jagged edges. They are ordinarily made 
from left to right, and obliquely down- 
wards or transversely across the throat. 
They seldom sink so deeply into the side 
of the neck as to reach the great vessels. 
The larger extent of the wound is, in most 
instances, on the left of the middle line ; 
but this is not invariably the case, even 
though the right hand have been used. 3 
Dieffenbach records the case of a young 
man who, having taken a razor in each 
hand, at the same moment cut across his 
neck from left to right, and from right to 
left. The wounds crossed one another over 
the larynx and trachea. 4 Most frequently 
the suicide makes but one gash. Some- 
times, however, several wounds are inflicted 
before the fatal or final one is made. It is 
important to bear in mind that in conse- 
quence of its elasticity and mobility, the 
skin of the neck is easily thrown into folds 
and irregularly stretched ; and thus several 
distinct cuts may be produced by a single 
stroke of the knife. The jagged and un- 
even appearances often presented by con- 
tinuous wounds may be explained, to a 
certain extent, in the same manner. 5 

Punctured wounds are occasionally, 
though rarely, made in this region with 
suicidal intent. Lord Castlereagh, as is 
well known, destroyed himself by thrusting 
a penknife through his carotid artery. His 
method was attempted shortly afterwards 
by many would-be suicides, but in most 
instances without fatal result. Laugier 6 
quotes the case of a lunatic, who, having 
penetrated his larynx by the point of a 
penknife, divided his thyroid cartilage into 
eight parts by turning the knife in various 
directions. 

Suicidal wounds of the throat are most 
common among men of intemperate habits 
and broken health, who have passed the 
middle period of life. Sometimes they are 
inflicted during^ delirium ; sometimes in 
fits of extreme despondency; sometimes, 
but not often, under the influence of pri- 
vation or pain, or of distress of mind, de- 
lusion, or fear. Under any such circum- 
stances the condition of the sufferer is 

1 See previous note. 

2 The statistics of Brierre de Boismont 'Du 
Suicide ; Paris, 1856) show out of 4595 cascs'of 
suicide only 121 by cut throat. 

3 In St. George's Hospital Eeports, 1866 (p. 
368), reference is made to a recent example. 

4 Dieffenbach, Sur les Plaies du Cou. Ar- 
chives generales, 2 e serie,. t. vi., p. 237. 

5 For the medico-legal bearing of this point, 
see Casper, Sydenham Society's translation, 
vol. i., p. 129. 

6 Dictionnaire enc. (30 vol.), t. ix., p. 168. 



unfavorable alike to recovery from the 
shock of the injury, and to subsequent 
repair of the damage sustained. Hence, 
these wounds are more likely to prove fatal 
than accidental or homicidal wounds of 
similar extent and severity. Hence also, 
special care and watchfulness are necessary 
in their treatment. 

Wounds of the neck may be divided, for 
convenience of description, into those in- 
flicted behind, those in the lateral regions, 
and those in front. Very often, however, 
the wound extends from one region to * 
another. 

1. Wounds of the bach of the neck are 
less likely to prove dangerous to life than 
those in front. But it has been stated that 
they "often produce a palsied condition, 
and frequently a wasting of the lower 
limbs. " " Wasting of the testicle and loss 
of the generative power ' ' are also said to 
have been observed. 1 It is difficult to ob- 
tain good evidence in support of these 
statements, and it is probable that they ap- 
ply only to cases in which the spinal canal 
has been penetrated. 

M. Legouest saw in Algeria many cases in 
which very deep transverse wounds in the 
back of the neck had been made bj T the Arabs 
in their attempts to decapitate the soldiers 
who had fallen into their hands. 2 " The re- 
sults were satisfactory, in spite of the size 
and thickness of the cicatrices ; ' ' and no such 
effects as those above alluded to appear to 
have been produced. 

A deep wound in the upper part of this 
region, especially if made when the head 
is bent_ forwards, may penetrate "between 
the occiput and atlas, or between the atlas 
and axis, and implicate the spinal cord or 
its membranes. There is no other part in 
which the cord can be so easily reached by 
a pointed^ or cutting instrument; nor is 
there any in which a wound of the cord is 
so likely to prove speedily fatal. 

When tbecord iswounded, sensation and 
the power of voluntary motion are instantly 
lost to an extent corresponding to the in- 
jury inflicted. A flow of cerebro-spinal 
fluid from the wound also occurs. This is 
often considerable, and sometimes continues 
for several days. Cases have happened in 
which the spinal membranes have been cut, 
but the cord has escaped almost intact. > In 
such cases, an escape of cerebro-spinal 
fluid has been observed. 
> M. Laugier 3 refers to instances of infan- 
ticide accomplished by means of a long 
needle passed between the atlas and axis 
into the cord. 

1 Chelius, System of Surgery, translated by 
South, vol. i., p. 437. 

2 L. Legouest, Traitc de Chirurgie d'Armee, 
Paris, 1863, p. 407. 

3 Op. cit. 
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Wounds of the cord or its membranes in 
this region are extremely dangerous from 
their immediate effects, or from subsequent 
inflammation. But death is not invariably 
the result Cases are on record in which 
life has been preserved, but in which there 
has been permanent paralysis of various 
parts. 1 Morgagni relates the instance of a 
young man who was stabbed in the neck, 
three fingers' breadth below the ear. He 
fell, deprived of sensation and motion in 
all parts of the body below the head ; but 
at the end of four months he recovered the 
power of walking. 2 

• A deep punctured wound behind and be- 
low the ear may implicate the vertebral 
artery. A case of this kind is recorded in 
which a false aneurism was formed; this 
led to the death of the patient some months 
after the injury. 3 

In the treatment of deep wounds of the 
back of the neck, especially if the muscles 
have been extensively divided, attention to 
position is of very great importance. The 
patient should lie upon one side, with his 
head in the same longitudinal plane as his 
body, but inclined somewhat backwards. 
The head should be supported and firmly 
fixed by means of sand-bags, or bandages, 
or some special apparatus ; otherwise its 
natural tendency to fall forwards may cause 
separation of the lips of the wound, or even 
give rise to some degree of tension, or pres- 
sure upon the spinal cord. Sutures and 
adhesive plaster may be used, according 
to circumstances, to aid the closure of the 
wound; but in most cases "position" 
affords favorable cicatrization. 

2. Wounds in the lateral regions of the 
neck are almost always either accidental or 
homicidal in origin. For the most part 
they are inflicted by the assassin's dagger, 
which too often is plunged with fatal effect 
into the root of the neck. Such wounds 
are very dangerous from their liability to 
implicate the great vessels and important 
nerves. Sometimes the upper part of the 
cavity of the chest is penetrated, and the 
lung wounded. Occasionally, the blood- 
vessels and nerves and other important 
structures escape in an almost marvellous 
manner; and recovery may take place, 
even though the lung lias been wounded. 

A case of this kind has recently been under 
the care of Mr. Birkett, in Guy's Hospital. A 
stab from above the clavicle implicated the 
lung ; there was emphysema, but little or no 
bleeding. The patient made a good recovery. 4 

1 Longet, Anat. du System e nerveux, vol. i. 
Dictionnaire encyclopedique des Sciences medi- 
cales, t. vii., p. 70. 

2 Quoted in Diction, enc. (30 vol.), art. Cou. 

3 Archives generales, 2« serie, t. v., p. 138. 

4 Lancet, September 4, 1869, p. 337. See also 
a remarkable case recorded by Gross, System 
of Surgery, vol. ii., p. 385. A young man was 



3. Wounds of the front of the neck may 
be made anywhere between the upper border 
of the sternum and the lower jaw. Some- 
times they are mere abrasions of the skin. 
Sometimes they are superficial, implicating 
the subcutaneous structures as well as the 
skin. Sometimes they are deep, penetrat- 
ing the air or food passages, or both, or 
even extending through all the soft parts 
down to the spinal column. 

Superficial wounds in this region are not 
altogether free from danger. They are 
often attended by considerable hemor- 
rhage. If the external jugular vein is 
wounded, death may ensue, either from loss 
of blood, or from entrance of air into the 
vein. 1 

In some cases diffused cellulitis occurs, 
and spreads rapidly. Sloughing may ensue, 
or pus may burrow in various directions, 
sometimes even extending into the anterior 
mediastinum. Wounds over the thyroid 
cartilage occasionally give rise to inflamma- 
tory oedema of the larynx and pharynx ; 
and there may be difficulty of breathing, 
alteration of voice, and pain in swallowing, 
although the mucous membranes have not 
been injured. 

In consequence of the elasticity of the 
skin, the laxity of the areolar tissue, and 
the action of the platysma myoides muscle, 
the edges of these wounds are often widely 
separated at first, and have a great tendency 
to roll inwards when attempts are made 
to bring them together. Hence arises, in 
part, the difficulty often met with in ob- 
taining primary union. This difficulty is 
increased by the frequent movements to 
which the neck is liable. Accurate coap- 
tation of the lips of the wound is best se- 
cured by a very fine continuous suture, or 
by many short stitches near to one another ; 
these should be passed through the skin 
only, and so close to the edges that no por- 
tion can roll inwards. The elasticity of the 
skin and the action of the platysma may be 
counteracted by long strips of adhesive 
plaster applied obliquely across the neck, 
or parallel to the fibres of the platysma. 
Tension upon the wound and the general 
movements of the neck may be, to a great 
extent, prevented by supporting and fixing 
the head in proper position. Whatever 
pains, however, may be bestowed, it often 
happens that primary union does not take 
place ;_ and the process of healing by granu- 
lation is but slow. 

Deep incised wounds, which penetrate 

stabbed in the neck by a long, narrow knife. 
The oesophagus, trachea, and great vessels eS' 
caped. But the right upper extremity became 
immediately palsied. General recovery took 
place, but the paralysis remained. 

1 A remarkable case of sudden death from 
wound of the external jugular vein is recorded 
in the Boston Medical Magazine, vol. iii., p. 171. 



WOUNDS, DANGERS AND COMPLICATIONS. 



687 



into the air-passages, very generally indi- 
cate other important parts also. Such 
wounds are liable to be attended by certain 
dangers and complications more or less 
common to all, whatever their precise situ- 
ation ; and by others which vary with the 
particular structures involved. 

Some idea as to the relative frequency with 
which the different portions of the air-tube are 
wounded, may be gathered from the following 
summary of 158 uuselected cases, of which I 
have obtained particulars. 

Situation of Wound. Number of Cases. 

Above the hyoid bone 11 

Through the thyro-hyoid membraue . 45 

Through the thyroid cartilage ... 35 
Through the crico-thyroid membrane, 

or cricoid cartilage 26 

Into the trachea 41 

The sources of danger, and after-com- 
plications common to most of these wounds, 
irrespective of their precise situation, are as 
follows : 

1. Hemorrhage, arterial or venous, may 
prove fatal almost instantly, or very speedi- 
ly and before assistance is at hand. Some- 
times, after having completely ceased for a 
time, during syncope or from some other 
cause, it recurs to a serious extent. This 
is especially likely to happen when a small 
opening has been made into one or other 
of the great vessels. As a general rule, 
the great vessels escape in cases of suicidal 
cut throat. They owe their comparative 
immunity, in the first place, to their elas- 
ticity and mobility, and the consequent 
ease with which they are carried, as it were, 
with or before the knife ; and in the sec- 
ond place, but not less notably, to their 
situation. When a gash is about to be 
made in the upper part of the neck, the 
head is thrown back, and the pharynx is 
brought well forward. The incision must 
be deep indeed to reach the carotids or 
jugulars. Again, when the incision is over 
the larynx, the cartilages oppose so much 
resistance that the power of the suicide is 
generally expended before the needful 
depth is attained. Lastly, when the in- 
cision is still lower, the sterno-mastoids 
contract spasmodically on the stimulus of 
the knife, and defend the deeper structures. 
Itis probable also, as pointed out by Mr. 
Hilton in his Anatomical Lectures, that 
when the windpipe is opened below the 
glottis, air immediately escapes from the 
lungs ; consequently, the chest-muscles 
which act upon the upper extremity lose 
to a certain extent their support, and the 
arm falls. Thus, the would-be suicide, if 
he have the desire, may be deprived of the 
ability to carry his attempt further. 

2. Blood may be drawn, or may flow in- 
to the air-passages faster than the sufferer 
can expel it; and asphyxia may quickly 



result. Or a clot of blood may get into the 
larynx, and destroy life. 1 

3. Air may enter a wounded vein, and 
cause sudden death, or give rise to alarm- 
ing symptoms, which may either subside, 
or ultimately lead to a fatal result. This 
accident is most likely to occur if one of 
the large veins at the root of the neck has 
been opened, but not cut through. It may 
happen, however, in wounds of the smaller 
veins, and even though the seat of injury 
be comparatively high in the neck. 2 

Le Gros Clark mentions a recent case in 
which the incision was above the hyoid bone. 
Death resulted in about twenty-four hours. 
Dyspnoea came on gradually, and increased 
until life was extinct. " At the autopsy, the 
blood in the heart was found churned up and 
frothy Investigation at the seat of in- 
jury suggested that a half-divided vein, which 
had been ligatured only on its distal or bleed- 
ing side, had slowly absorbed air, the admix- 
ture of which with the blood had proved fa- 
tal." 3 

4. The divided structures may be so dis- 
placed as to impede or absolutely obstruct 
respiration. For example, if the incision 
is above the hyoid bone, the tongue may 
be cut through, and its posterior portion 
falling back, may occlude the larynx, and 
produce suffocation. Such a case has lately 
come under my observation in Gruy's Hos- 
pital. 

If the incision is between the hyoid bone 
and the thyroid cartilage, the epiglottis 
may be divided, or separated from its con- 
nections, and may give rise to alarming 
symptoms. 

In a case of cut throat recorded by Mr. Hous- 
ton, 4 the epiglottis, loosened from its upper 
and lateral attachments, was left hanging by 
its pedicle to the back of the pomum Adami, 
and having fallen over the rima glottidis, ob- 
structed respiration so completely that, within 
a few minutes after the accident, symptoms of 
suffocation ensued. The epiglottis was raised, 
brought over the edge of the thyroid cartilage, 
and secured by a single stitch to its anterior 
surface. Eespiration returned. The man in 
a short time sat up, and attempted to speak, 
but was unable to articulate. 

If the laryngeal cartilages are cut through, 
a detached portion of one or other may get 
into the glottis. 

A remarkable instance is mentioned by Sir 

1 See Hilton's Clinical Lectures, Guy's Hos- 
pital Eeports, 3d Scries, vol. xiii., p. 31. 

2 See p. 475 of this work, on " Entrance of 
Air into Veius." 

3 Lectures on the Principles of Surgical 
Diagnosis, delivered at the Eoyal Coll. of Sur- 
geons, p. 225; also British Medical Journal, 
August 21, 1869. 

* Dublin Hospital Reports, vol. v., p. 31o, 
cited by Eyland. 
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C. Bell. 1 A man who had cut his throat 
suffered occasionally from great difficulty of 
breathing, accompanied by a flapping sound 
in the throat. After death it was found that 
one of the arytenoid cartilages had been di- 
vided and hung by a membrane. It vibrated 
in the chink of the glottis, " like a pea in a 
cat-call," during life ; and finally acting as a 
foreign body it caused suffocation. 

If the trachea is cut through, the divided 
portions are liable to become very widely 
separated, and the soft parts may intervene 
and prevent the free entrance of air. 

Casper 2 relates an instance in which it ap- 
peared evident that death resulted from such 
cause. Eichet 3 in 1854 communicated to the 
Societe de Chirurgie a very interesting case in 
which the oesophagus projected forwards and 
became interposed between the cut ends of the 
divided trachea. 

5. Emphysema may occur in any case in 
which an opening has been made into the 
air-passage below the glottis, and in which 
the expired air cannot find free exit. It 
may be especially looked for, if the wound 
through the integuments does not corre- 
spond in situation and proportionate extent 
with that made into the larynx or trachea. 
Such emphysema may spread rapidly 
through the subcutaneous areolar tissue of 
the head, neck, and thoracic parietes, and 
even as far as the scrotum ; 4 or, taking the 
course of the trachea and oesophagus, it 
may reach the mediastina. Hilton states 
that emphysema about the phrenic nerves 
may so far interfere with their functional 
integrity as to lead to a fatal resiilt. It is 
said that in wounds of the larynx, emphy- 
sema may extend through the submucous 
tissue, and, by constricting the glottis, 
rapidly produce suffocation. As a general 
rule, however, emphysema is not in itself 
a dangerous complication. 

6. The voice may be modified, or entirely 
lost, cither as an immediate and direct 
effect of the injury, or subsequently, in con- 
sequence of inflammatory changes. The 
manner in which the voice is affected, and 
the persistence of the affection, vary with 
the parts especially involved. If the wind- 
pipe is opened below the vocal cords, air 
may escape through the wound, and 
aphonia may result. In such cases, how- 
ever, the voice may be temporarily restored 
by closing the wound, or by approximating 
the divided structures by a change of posi- 
tion. 

1 Surgical Observations, vol. i., p. 44. 

2 Handbook of Forensic Medicine, New Syd- 
enham Society's Translation, vol. ii., p. 18. 

3 Quoted in Nouveau Dictionnaire de Mede- 
cine et de Chirurgie, vol. ix., p. 640. 

4 See cases recorded in Plaies du Larynx, de 
la Trachee, etc., pp. 53, 71. Par Is Dr. Horte- 
loup. Paris, 1869. 



7. Dysphagia, or even absolute inability 
to swallow, may immediately result, or may 
subsequently arise. Saliva, mucus, food, 
and drink, may escape through the wound ; 
and much suffering may be occasioned. 
Such symptoms are most certain to occur 
if the food-passage has been extensively 
opened ; but they may arise even though, 
the incision has not penetrated beyond the 
air-passage. In consequence of inflamma- 
tion, or of some nerve-lesion, it may happen 
that during deglutition the epiglottis does 
not become properly lowered ; or the larynx 
is not carried far enough upwards and for- 
wards. - Consequently fluids, and even 
solids, may traverse the glottis, get into 
the trachea, and issue from the wound. 
Such an occurrence is by no means uncom- 
mon after tracheotomy, in cases of diph- 
theria. 

8. Inflammation and oedema of the parts 
about the glottis may rapidly supervene, 
and endanger life. 

9. Abscesses and purulent effusions, 
originating in the immediate neighborhood 
of the wound, may spread rapidly in various 
directions, through the loose laminated 
areolar tissue, and produce the gravest 
symptoms. Sometimes they run down to 
the root of the lung, or implicate the 
pleura, and fatal results ensue. Some- 
times by pressure they impede respiration, 
or interfere with the venous circulation, 
and cause oedema. 

10. Bronchitis and bronchopneumonia 
are common and often dangerous after- 
complications. They may be caused by 
extension of inflammation from the wound, 
by admission of unwarmed, unmoistened 
air into the lungs, or by irritation set up 
by the entrance of blood, pus, or foreign 
bodies, or portions of food, drink, etc., into 
the air-passages. In eight out of ten fatal 
cases of cut throat, recently treated in 
Guy's Hospital, in which the more imme- 
diate effects of the injury had been sur- 
vived, death was due to these affections. 

11. The natural passages may become 
constricted during cicatrization, or may be 
obstructed by the growth of exuberant 
granulations round the wound. Such com- 
plications require very careful management, 
for they are almost certain to increase in 
severity and importance with the lapse of 
time. 

12. A fistula opening into the air-pas- 
sage or the gullet may remain after the 
wound generally is healed. Such a com- 
plication is very rare, but numerous well- 
authenticated instances are on record. 1 It 
is most likely to occur in cases in which 
portions have been entirely cut away, or in 
which there has been very wide separation 
of parts, and healing has been very slow. 

1 See Horteloup, op. eit., p. 77 and p. 117. 



WOUNDS, DANGERS AND COMPLICATIONS. 



689 



Dr. Gairdner 1 narrates the case of a man who 
cut his throat with a razor, dividing the larynx 
at the upper part of the cricoid cartilage, and 
the cesophagus also. The cut extremities re- 
ceded from each other to the distance of at 
least three in ol ics. Attempts were made to 
unite the diviaeu larynx by means of sutures, 
and to pass a gum-elastic catheter from the 
nostril into the cesophagus, hut without suc- 
cess. Ultimately the man recovered, with an 
aperture in the front of the neck, through 
which respiration was performed, and through 
which liquid nourishment was conveyed into 
the stomach by means of an elastic tube, in- 
troduced at each meal into the lower portion 
cf the cesophagus. Two years after the inflic- 
tion of the wound, this patient was strong and 
fat, and had all the appearance of a person en- 
joying excellent health. 

Some of the more special effects and com- 
plications, which vary with the situation 
of the wound, may now be discussed. 

a. Deep wounds between the lower jaw 
and the hyoid bone, besides dividing all 
the superficial structures, and the depressor 
muscles of the jaw, and elevators of the 
hyoid bone, may involve the lingual and 
facial bloodvessels, the hypoglossal nerves, 
and the submaxillary glands and ducts. 
They may penetrate the floor of the mouth 
to a greater or less extent, and partially or 
even completely sever the tongue. Such 
wounds are very dangerous. In nine out 
of eleven cases of which I have particulars, 
they proved fatal. They are usually at- 
tended by profuse hemorrhage. They 
gape widely when the head is thrown back. 
Saliva, mucous discharges, and alimentary 
materials, attempted to be swallowed, es- 
cape freely. Great dryness of the fauces 
and thirst are usually complained of. Ar- 
ticulation mavbe impaired, and vocalization 
enfeebled. Death may ensue from loss of 
blood, from obstruction of the larynx by 
blood coagulated in the back of the mouth 
or upper part of the pharynx, or, as in the 
case already referred to, and in others that 
might be quoted, the posterior portion of 
the divided tongue may fall backwards and 
produce suffocation. 

b. Wounds through the thyro-hyoid 
membrane penetrate into the pharynx, and 
may partially or completely sever the ejDi- 
glottis, the aryteno-epiglottidean folds of 
mucous membrane, and even the arytenoid 
cartilages or vocal cords. The superior 
thyroid vessels, and possibly the lingual, 
are liable to be involved, and the superior 
laryngeal nerves may be injured. These 
wounds are much more common than the 
preceding, and perhaps are somewhat less* 
dangerous. They do not gape so widely, 
but permit the partial or entire escape of 
nutriment, etc. They are almost always 



1 Edin. Med. and Surg. Journal, vol. xvi., p. 
353. 
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attended by great difficulty in swallowing, 
on account of the convulsive cough pro- 
duced by the irritation of the food in its 
passage over the imperfectly protected 
laryngeal orifice. They are liable to be 
very speedily followed by great difficulty in 
breathing, spasmodic fits of suffocative 
cough, complete loss of voice, and lividity 
of the face. Such symptoms indicate in- 
flammation and oedema about the glottis 
and upper part of the larynx ; and unless 
relief is afforded by appropriate treatment, 
death ensues. Sometimes a detached or 
partially detached portion of the epiglottis, 
or some other structure, gets into the glot- 
tis, and more or less seriously impedes res- 
piration. 

c. Wounds which penetrate the larynx 
are, as a rule, very dangerous ; but more so 
perhaps on account of the after-complica- 
tions to which they are especially liable 
than from their immediate effects. They 
are not usually attended by much hemor- 
rhage. The important bloodvessels most 
likely to be involved are the superior thy- 
roid. _ Deep gashes which happen to trav- 
erse either the crico-thryoid or the crico- 
tracheal membrane, may reach the carotids 
and jugulars more easily than wounds made 
with equal force across other parts of the 
front of the neck. Breathing, swallowing, 
and vocalization are affected in a manner and 
to an extent varying with the precise seat of 
the injury and the structures involved. 
Sometimes the symptoms are apparently 
very anomalous. A wound through the 
upper part of the thyroid cartilage may in- 
volve the arytenoid cartilages ; and separa- 
ted portions of one or the other may occlude 
the glottis, or becoming necrosed may sub- 
sequently lead to serious, if not fatal, com- 
plications. Inflammation and oedema about 
the glottis are very liable to occur ; and the 
inflammation may rapidly extend along the 
trachea and bronchi to the lungs. If the 
earlier dangers are escaped, others may arise 
at more remote periods, from exuberant 
growth of granulations, and thickening of 
the mucous membrane in the neighborhood 
of the wound, or still later, from contrac- 
tion of the cicatrices. 

A patient was recently under my care in 
Guy's Hospital, whose larynx had been 
wounded by a bayonet during the American 
War. The wound healed very slowly; but at 
last he thought himself well, although his 
voice was much impaired. After a time he 
began to suffer from difficulty of breathing, 
which gradually but certainly increased. 
When he came under my care, his voice was 
reduced to a whisper, and, as he said, it was 
'' hard work to get a breath." Laryngoscopic 
examination showed great and irregular con- 
striction of the upper part of the larynx. The 
vocal cords could not be seen. One night, suf- 
focation impending, tracheotomy was per- 
formed. Great relief immediately followed, 
and under subsequent treatment he became 
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able to breathe to some degree through his 
larynx, and his voice was much improved. 

Punctured wounds through the thyroid 
cartilage occasionally penetrate between the 
vocal cords, or injure one or both of them. 
In such cases oedema about the glottis al- 
most invariably occurs, and produces death 
by suffocation. 

Sir C. Bell 1 mentions an instance in which a 
young woman, who had inflicted a wouud in 
this situation with a penknife, was suffocated 
some months afterwards by the exuberance of 
the granulations which arose from the edges 
of the wound, and tilled up the aperture of the 
glottis. 

When the cartilages of the larynx are 
divided entirely across (which, however, 
rarely happens), the upper portions are 
drawn upwards by the elevator muscles, and 
the lower portions downwards by the de- 
pressors. Thus a large gaping wound is 
produced, which is usually complicated with 
injury of the anterior wall of the pharynx. 

Ordinarily, wounds of the larynx do not 
gape much ; and the free escape of air, 
Wood, mucus, and pus, may be hindered. 
In such cases the occurrence of emphysema, 
and the entrance of blood, etc., into the 
ail-passages, are proportionately favored. 

d, Wounds which divide the trachea are 
usually attended by considerable hemor- 
rhage ; and there is great danger of the 
entrance of blood. The superior and in- 
ferior thyroid arteries and the thyroidea ima, 
when present, as well as the thyroid veins 
and superficial jugulars, are liable to be in- 
volved. The thyroid body may be impli- 
cated, and if so, it bleeds freely. The re- 
current laryngeal nerves are sometimes in- 
jured. If -the trachea is only partially cut 
across, the edges of the wound separate 
only slightly from each other, and are easily 
kept in contact by bending the head and 
neck towards the chest. Sometimes, how- 
ever, the trachea is completely divided. In 
such case the two ends separate very 
widely from each other, and the lower por- 
tion is drawn downwards at each inspiration 
towards the thorax, and more or less under 
cover of the neighboring parts. Thus res- 
piration becomes seriously impeded. 

Eichet 2 records a remarkable instance in 
which the trachea was obliquely divided 
through four or five of its rings. The separa- 
tion between the two portions measured more 
than two inches, and was increased by about 
another half an inch during inspiration. 
When left to itself the lower portion plunged 
down behind the sternum almost into the 
mediastinum; it could be seen to descend still 
lower at each inspiration, and to ascend again 
during expiration. All attempts to secure 
union failed. Suffocation impended when the 

1 Op. cit., vol. i., p. 45. 

2 Gazette des Hopitaux, 1855, p. 35. 



wounded surfaces were brought together. The 
patient ultimately recovered, but an opening 
into the trachea remained. 

When the trachea is completely divided 
transversely, .the oesophagus rarely escapes. 
Sometimes it is wounded, occasionally en- 
tirely severed. Wounds of the oesophagus 
may be recognized by examination with the 
finger ; their existence is indicated by the 
escape of materials swallowed through the 
wound. But, as already stated, such es- 
cape may sometimes take place although 
the gullet is uninjured. 

In cases in which both the trachea and 
oesophagus are divided, the danger to life 
is necessarily very great. But even under 
such circumstances recovery may take place, 
as for example in the instance already 
quoted (p. 869). 2 

Treatment. — 1. When called to attend a 
case of wound of the neck, the surgeon's 
first care must be to arrest hemorrhage. 

Venous hemorrhage, as a rule, may be 
effectually stopped by pressure ; but occa- 
sionally it may be necessary or desirable to 
apply one or more ligatures. If the exter- 
nal jugular or any other superficial vein is 
wounded, gentle but continued pressure 
with the finger, beneath which a small pad 
of lint has been placed, is generally all that 
is required, even though the bleeding has 
been considerable. If the internal jugular 
is wounded, the hemorrhage is profuse, 
and very rapidly proves fatal, unless prompt 
assistance is afforded. 

Mr. Bryant 2 has recorded the case of a little 
girl, nine years of age, who stumbled whilst 
carrying a chamber utensil in her hand, and 
fell on the broken china. The right internal 
jugular vein was wounded, and such profuse 
hemorrhage followed, that she died five min- 
utes after her admission into Guy's Hospital. 

If it is evident that some large vein is 
injured, but the precise source of the 
bleeding cannot be at once made out, the 
wound should be immediately plugged 
with small pieces of sponge, and pressure 
with the finger applied as long as necessary. 
The pressure may be maintained by means 
of carefully adjusted strips of adhesive 
plaster. But this treatment is sometimes 
followed by serious results. 

A man was admitted into St. George's Hos- 
pital July 14, 1S47, who had cut his throat 
with a penknife. On the left side of the neck, 
a little below the cricoid cartilage, was a wound 
about an inch and a half in length, extending 

1 In Hennen's Military Surgery, 3d edit., 
1829, p. 368, is a case communicated by Dr. 
James Johnson. A Malay cut his comrade's 
throat while asleep. The windpipe was divid- 
ed, and also half the oesophagus. The sufferer 
was supported by enemata, and gradually re- 
covered. 

2 Pathological Transactions, vol. viii., p. 101. 
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transversely across the space between the 
sterno-inastoid and trachea, partially dividing 
the muscles in this situation, and passing for 
some distance under the skin towards the 
clavicle. There had been profuse hemorrhage, 
and dark blood was still welling up. The 
Wound was plugged with sponges, and pres- 
sure with the fingers applied. At 1 p.m. the 
wound was dilated upwards and downwards ; 
no bleeding vessel was discovered, but it was 
evident that the bleeding proceeded from the 
lower 'end of the wound. About half a pint 
of blood was lost before the sponges were re- 
applied. The wound gradually suppurated. 
When the last sponge had been removed a 
deep granulating cavity was seen, with a slough 
in the direction of the sheath of the vessels. 
On July 22, at 5 p.m., hemorrhage suddenly 
recurred to an alarming extent, and the pa- 
tient died in the evening. On inspection a 
slough was fouud completely destroying the 
front wall of the internal jugular vein for 
three inches of its extent. The posterior half 
only of the vessel remained. The sloughing 
extended upwards from about an inch above 
the junction of this vein with the subclavian. 
The anterior wall of the common carotid ar- 
tery had also been wounded ; the opening was 
small, and was blocked up by lymph and co- 
agulum, which were intimately adherent to 
the edges of the wound. 

If the hemorrhage is not speedily and 
satisfactorily stopped by pressure, and its 
precise source can be discovered, the safest 
plan is to ligature the vein above and be- 
low the wounded part. " 

If one of the large veins, as the jugular 
or subclavian, should be slightly wounded 
on one side, according to Roser, it may be 
better to close the opening by means of a 
fine suture, rather than to ligature the 
whole vessel. Or a [pin or a] tenaculum 
may be passed through the edges of the 
opening, and a ligature applied. Cases in 
which this proceeding was adopted with 
success are referred to by Legouest. 2 ^ 

Arterial hemorrhage demands for its ar- 
rest the promptest measures. In wounds 
of the carotids or their principal branches, 
death commonly ensues before surgical aid 
can be obtained. 

During the summer of 1859, one of the in- 
mates of St. George's Hospital committed sui- 
cide by cutting her throat. She was almost 
immediately seen by the house surgeon, but 
had already ceased to breathe, and was quite 
pulseless. There was a deep gash in the 



1 See Gross on "Wounds of the Internal 
Jugular Vein," Amer. Jour. Med. Sciences, 
Jan., 1867. In this elaborate article numerous 
cases arc quoted. A case in which the internal 
jugular vein was partially divided with a ra- 
zor, and the patient saved by securing it with 
a ligature, is given by Dr. Morgan of Geneva, 
Amer. Jour. Med. Sciences, vol. xviii., p. 330. 
He refers to two other successful cases of lig- 
ature of the vessel, by Dr. Stevens of New 
York, and Dr. Gibson of Philadelphia. 

2 Op. cit., p. 42S. 



throat, dividing tbe left common carotid ar- 
tery and wounding both internal jugular veins. 

But it must not be supposed that even 
severe wounds of the carotids are of neces- 
sity immediately and invariably fatal. Nu- 
merous cases to the contrary are on record. 1 

If in a case of wound of the neck, ac- 
companied by free arterial bleeding, assist- 
ance should arrive before the patient is 
dead, pressure should be at once applied 
over the wound ; or the finger should be 
thrust into the wound, and made to press 
in the direction from whence the bleeding 
comes ; or the common carotid should be 
compressed against the transverse process 
of the fifth and sixth cervical vertebrae. 
The wound may then be enlarged, if need- 
ful, and the wounded vessel sought. If 
found, the vessel must be secured, both 
above and below the wound, by ligature or 
by torsion. The latter method maybe less 
generally or less rapidly applicable, but it 
has the advantage of leaving no dangling 
threads which the determined suicide may 
tear out. If the wounded vessel cannot 
be found without prolonged and careful 
dissection, as sometimes happens, it is bet- 
ter to apply a ligature at once to the com- 
mon carotid. 2 Before doing so, however, 
it should be ascertained that the bleeding 
is stopped by compressing this vessel. The 
results of ligature of the common carotid 
on account of hemorrhage from wounds 
cannot be considered as very unfavorable, 
if regard be paid to the extreme danger 
of. the conditions under which the opera- 
tion has been performed in such cases. 

Dr. Pilz 3 in his analysis of 5S6 eases of liga- 
ture of the common carotid gives forty-four 
cases of punctured and incised wounds in which 
the operation was performed. In twenty cases 
recovery ensued ; in twenty-four, death. Out 
of eighty-five cases of gunshot wounds and 
injuries by military arms, however, only thirty- 
one recovered. 

Lacerated and punctured wounds involv- 
ing the carotid arteries are less likely 
to prove immediately fatal than incised 
wounds. Ample time for the application of 
a ligature is sometimes afforded. 

Abernethy has related a case in which the 
internal carotid, and all the branches in front 
of the external carotid, were wounded in a 
man who was gored in the neck by a cow. 

1 See Taylor's Medical Jurisprudence, 1865, 
p. 513. Larrey, Clinique Chir., t. ii., p. 128. 

2 Le Gros Clark refers to two such cases un- 
der his care, in each of which a good result 
was obtained. Op. cit., p. 222 ; see British 
Medical Journal, Aug. 21, 1S69. Also Med.- 
Chir. Trans., vol. xxx.. p. 15. 

3 Dr. Pilz, Archiv. f. KlinischeChirurgie, ix., 
186S. Schmidt's Jahrbucher, No. 7, ISo'S. Quoted 
in Half- Yearly Abstract, 1863. 
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Death did not diretly follow, and there was 
time to have recourse to the ligature. 1 

A remarkable case of punctured wound of 
the carotid came under my observation two 
years ago. A little girl seven years of age was 
playing in the room where her father was pre- 
paring hydrogeu gas. An explosion took 
place, and a triangular portion of one of the 
glass bottles was driven into her neck. Pro- 
fuse hemorrhage immediately occurred, but 
whether venous or arterial could not be made 
out from the description given. A piece of 
lint was applied, and she was brought up from 
Greenwich to Guy's Hospital, and admitted 
under the care of Mr. Hiltou. On admission 
the child was cold and blanched, with feeble 
pulse ; but bleeding had entirely ceased. There 
was a wound about an inch in length in the 
left carotid region. On the eighth day after 
the accident, hemorrhage recurred, and the 
common carotid was tied. Nine days later 
bleeding to a slight extent took place, but was 
arrested by plugging the wound with sponge. 
Eepeated epistaxis occurred during the follow- 
ing days, and weakened the child perceptibly. 
The sponges became very offensive ; but there 
was no further bleeding from the wound for 
eighteen days. Then a considerable quantity 
of blood was lost. The child gradually sank 
and died ten days later, or rather more than 
six weeks after the accident. On dissection, 
the common carotid was found to have been 
punctured in front and behind. The sharp 
point of the fragment of glass must have trav- 
ersed the interior of the artery. Behind the 
wounded vessel was an abscess implicating the 
sympathetic nerve. 2 

2. In wounds of the neck which involve 
the air-passages, death is almost as likely 
to result from suffocation as from loss of 
blood. To remove, therefore, or obviate 
as far as possible any impediment to free 
respiration, may require as much prompti- 
tude and skill on the part of the surgeon 
as the arrest of hemorrhage. It may be 
necessary, without a moment's delay, to 
clear clots of blood from the back of the 
mouth or pharynx, or to resort to artificial 
respiration to aid the expulsion of blood, 
or even to suck it from the trachea. It is 
very rarely, however, that any such meas- 
ures can be carried out in time to be of 
avail : unless indeed, as sometimes happens, 
the occasion should arise during the per- 
formance of a surgical operation. 

If a portion of the divided tongue should 
impede respiration, it must be at once drawn 
forwards, and prevented from again being 
retracted or falling back, by means of liga- 

1 Surgical Works, vol. ii. 

2 Instances of wounds of the carotid not 
proving fatal are recorded by Larrey and other 
surgeons. See London Medical Gazette, vol. 
iii., p. 250. Nouveau Diet, de Med. et de Chir., 
art. Carotide. In his Clinique chirurg., t. ii., p. 
128, Larrey records the ease of Arrighi, after- 
wards Duke of Padua, whose carotid was torn 
by a bullet. A soldier near put his finger into 
the wound, and stayed the bleeding until Lar- 
rey's aid was obtained. [See also Am. Journ. 
of Med. Sc, Jan., 1879, p. 281.] 



tures passed through it. This was success- 
fully accomplished in a case of cut throat, 
recently under the care of Mr. Cock, in 
Guy's Hospital. 

If a severed portion of the epiglottis 
should hang loose, it may be removed; or 
an attempt may be made to secure it in 
position by fine sutures. The former is 
probably the safer plan, being less likely 
to be followed by dangerous inflammation 
and cedema about the entrance to the larynx. 
Numerous instances show that the loss of a 
portion of the epiglottis, whether by injury 
or disease, does not necessarily entail any 
serious consequences. 1 

3. When all bleeding has ceased, and no 
immediate hindrance to respiration exists, 
the cut surfaces of the wound should be 
brought together. This may generally be 
accomplished effectively, and with the 
greatest safety, by putting the head and 
neck into proper position. The patient 
being in bed, the shoulders should be well 
raised by pillows, and the head and neck 
bent forwards so far as may be necessary to 
keep the surfaces of the wound in good ap- 
position, without impeding respiration. 
But in some eases the patient is absolutely 
unable to breathe except through the 
wound ; and any attempt to bring the parts 
closely together involves the risk of suffo- 
cation. To maintain the head in position, 
bandages may be passed from each side of 
a firm nightcap to a roller applied round 
the chest ; or sand-bags may be arranged 
on each side of the head and neck. As a 
general rule, neither sutures or adhesive 
plasters should be used. They are at best 
needless in most cases, for primary union 
can scarcely be expected ; and, indirectly, 
they may in various ways prove sources of 
clanger. For example, if the edges of the 
wound are closely united, and bleeding 
should recur, the blood, instead of escaping 
externally, may trickle into the air-passage, 
and accumulating there may cause suffo- 
cation. This is especially liable to occur 
while the patient is insensible, or faint from 
loss of blood, and unable to make the nec- 
essary effort to expectorate. At a later 
period purulent discharges, if they cannot 
find free exit externally, may pass into the 
air-passage, or otherwise give rise to serious 
trouble. Again, inflammation and cedema 
of the neighboring parts and of the mucous 
membrane of the larynx may ensue. Under 
such circumstances viscid mucus collects, 
and, if it cannot be expelled through the 
wound, obstructs the air-passages, and in- 
creases the existing difficulty of breathing. 
Lastly, closure of the wound by sutures is 
likely to be followed by emphysema. In 
some eases, however, both plasters and 
sutures may be employed with safety 

1 See cases quoted by Horteloup, op. cit., p. 58. 
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and advantage, at a period when the sur- 
faces are healthily granulating. Indeed, 
Nelaton 1 recommends, under such circum- 
stances, the insertion of several sutures in 
all cases, in order to prevent the turning in 
of the edges, and to avoid the risk of a per- 
manent fistula. But it sometimes happens 
that the discharges become confined, or 
great pain is occasioned, and the sutures 
have to be removed ; or they may be torn 
out during the violent coughing which so 
commonly occurs. 

In certain exceptional cases sutures may 
be necessary from the first. Thus, if the 
cartilages of the larynx are cut in several 
places, and the different pieces are much 
separated from each other, they may be 
joined by one or more sutures passed 
through the cellular tissue surrounding 
them. If complete division has been ef- 
fected between the thyroid and cricoid car- 
tilages, and these parts are separated from 
each other, one or two sutures may be used 
to approximate them. And if the trachea 
is completely divided across, it may be 
necessary to have recourse to one or more 
sutures. In every case, however, it is 
better to try the effect of position first; 
because, if the divided parts have not 
separated to any great extent, sufficient 
approximation may be thus accomplished. 
If sutures are used, and respiration should 
become obstructed, or if the cellular tissue 
around the wound becomes emphysema- 
tous, they must be instantly removed. 

The patient should be surrounded by a 
moderately warm and moist atmosphere, 
and the wound lightly covered by a strip 
of wet lint or linen. A skilful nurse should 
be in constant attendance to prevent any 
fresh suicidal attempt, and to clear away 
the blood and mucus that may from time 
to time collect in the wound. Expectora- 
tion, if very difficult, may be rendered 
easier by closing the wound with the fingers 
at the moment the effort is made. 

Every means should be adopted to favor 
granulation and cicatrization of the wound. 

The respiration should be carefully 
watched. Difficulty of breathing may arise 
at any period from one or other of the 
various causes already specified, and require 
immediate relief. Care should especially 
be taken to allay as far as possible all symp- 
toms indicating incipient inflammation of 
the larynx or trachea. Such symptoms 
may arise very soon after the infliction of 
the injury. If suffocation impends, and is 
not at once relieved by clearing out or en- 
larging the wound, or by introducing a 
tracheotomy canula through it, a fresh 
opening into the air-passage must be made 
below the wound, and a canula inserted. 

1 Elements de Patliologie cliirurgicale, t. iii., 
p. 340. 



Some surgeons consider that tracheotomy 
may be advantageously performed in any 
case of extensive transverse wound involv- 
ing the air-passage, as soon as all hemor- 
rhage has ceased, and the shock of the 
injury has been recovered from. When 
this has been done, the edges of the wound 
may be united without risk of suffocation ; 
and after the wound is healed, the canula 
may be withdrawn, and the opening in the 
trachea closed. 

Bronchitis, as already stated, very often 
occurs, and if unchecked, is soon followed 
by pneumonia or pleurisy. Every care 
must be taken to obviate this source of 
danger by regulating the temperature and 
moisture of the atmosphere about the pa- 
tient, and by preventing the ingress of irri- 
tating discharges, and favoring their ex- 
pectoration. 

When the pharynx or oesophagus is laid 
open, and especially when the latter tube 
is completely divided, great separation of 
the edges of the wound takes place during 
swallowing, and the ingesta partially or en- 
tirely escape through the wound. In such 
case, the elastic tube of a stomach-pump, 
or a common elastic catheter of large size, 
should be used to convey nourishment to 
the stomach. The tube should be intro- 
duced through the mouth, — not through 
the nose, as some surgeons have recom- 
mended, — and passed into the oesophagus 
a short distance beyond the wound. It 
may be used two or three times daily. The 
tube should on no account be passed through 
the wound ; for, if this be clone, union is 
very seriously interfered with. Before any 
fluid nourishment is poured through it, 
care should be taken to ascertain that the 
tube has not been passed into the trachea. 
This may be ascertained by placing a lighted 
taper at the end of the tube, and observing 
if the flame is affected. It sometimes hap- 
pens that the introduction of the tube is 
very distressing to the patient, and pro- 
duces much irritation about the wound: 
under these circumstances, nutrient ene- 
matamust be administered. When swallow- 
ing is again attempted, the patient should 
be directed to lean somewhat backwards, 
and to swallow small portions very slowly. 

The general condition of the patient is 
often such as to require the most careful 
management, and to occasion the gravest 
anxiety. In some cases there is low mut- 
tering, in others furious delirium, conse- 
quent upon habits of'iutemperance. Some- 
times periods of intense excitement are fol- 
lowed by corresponding periods of exhaus- 
tion. Sometimes unvaried depression and 
despondency prevail. Such symptoms may 
prove more difficult to combat than most of 
those more directly associated with the ef- 
fects of the wound ; and, when they occur, 
speedy death too often results, even in 
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cases in which the injury inflicted has been 
comparatively trifling. 

As a general rule, the patient should not 
be kept low. Plenty of nutritious food, 
and wine or spirits must be given, accord- 
ing to the circumstances of the case, due 
care being taken not to over-stimulate. 
The danger of exciting inflammation by food 
and stimulants is less than the risk that the 
patient may sink exhausted from want of 
sufficient nutriment. 

Exuberant granulations obstructing the 
air-passages have already been referred to 
as occasionally becoming developed around 
the wound. Such granulations are some- 
times met with in cases of tracheotomy. 1 
They are best treated by the repeated ap- 
plication of solid nitrate of silver. In some 
instances it may be necessary, if possible, 
to open the trachea lower down. 

Constrictions of the larynx or trachea oc- 
curring during cicatrization, or from subse- 
quent contraction, may render necessary 
the immediate performance of tracheotomy. 
After this has been done, the constrictions, 
in some cases, may be dilated by the pas- 
sage of bougies. In other cases, the use of 
the knife is also required. Several re- 
markable instances have been published, 
in which more or less successful results 
have been obtained. 2 

Laryngeal and tracheal fistulce. — Fis- 
tulous openings occasionally, though very 
rarely, remain after general healing has 
taken place. They are most likely to re- 
sult in eases in which considerable portions 
of the air-tube have been destroyed, or in 
which constrictions have occurred higher 
up. If no constriction exist, or after any 
previously existing constriction has been 
satisfactorily dilated, the fistula may gener- 
ally be closed by paring the edges and bring- 
ing them together. Sometimes it may be 
necessary to detaeh the skin from the 
deeper structures to some slight extent 
round the opening, or to make lateral in- 
cisions to facilitate the drawing together of 
the margins. The sutures should be pretty 
close, and should include so much tissue as 
to render the occurrence of emphysema im- 
probable. After the operation, gentle pres- 
sure should be applied, especially during 
coughing. In the case of a very large open- 
ing, skin may be taken from the most con- 
venient neighboring part, and adapted as 
may be requisite. No operation of this 
kind should ever be attempted until it has 
been absolutely ascertained that respiration 
will not be impeded by closure of the fis- 
tula. 3 

1 See paper by T. Smith, Medico-Chirurg. 
Trans., vol. xlviii., p. 227. 

2 Liston, Edin. Med. and Surg. Journ., No. 
xciv., p. 118, and Elements of Surgery, 2d ed., 
p. 435. Hortcloup, op. cit., p. 123. 

3 See an excellent case byM. LeFort, fullde- 



Other Injuries op the Pharynx and 
(Esophagus. 

The pharynx and oesophagus may be 
wounded from within by sharp-pointed in- 
struments, .or other foreign substances 
thrust through the mouth. 

If in an injury of this kind the side of 
the pharynx is penetrated, dangerous or 
even fatal consequences may arise from im- 
plication of one of the larger vessels. 

The following case illustrates this form of 
injury, and the treatment it maybe necessary 
to adopt. A boy, aged seven, was admitted 
into St. George's Hospital, May 12th, 1850. A 
week previously, he fell while holding the 
sharp end of a parasol in his mouth. The point 
was forcibly thrust to the back of the fauces, 
and very nearly made its reappearance through 
the skin at the side of the neck. Considerable 
hemorrhage took place at once, and recurred 
at night. About the seventh or eighth day a 
slough came from the interior of the mouth ; 
and arterial hemorrhage to the extent of about 
five ounces occurred. The bleeding was 
stopped by pressure applied externally ; and 
the boy was soon afterwards brought to the 
hospital. On examination, a swelling about 
as large as half a hen's egg was found below 
and a little behind the left ear, and the skin 
for some distance around was discolored, as 
from extravasation of blood. Fluctuation was 
detected on the summit of the swelling. This 
being opened, pus with much blood-clot es- 
caped, but no hemorrhage ensued. Two days 
afterwards a gush of arterial blood followed a 
fit of coughing. Mr. H. C. Johnson cut down 
upon and tied the common carotid artery. No 
unfavorable consequences ensued. Nine days 
afterwards the ligature was found loose ; it 
soon came away. The wound healed ; and on 
June 12th, twenty-seven days after the opera- 
tion, the child was discharged in a very favor- 
able state. 

In some cases portions of food or other 
contents of the pharynx may pass through 
the wound and set up inflammation, fol- 
lowed by abscess. 1 In other cases frag- 
ments of the foreign substance which has 
produced the wound may be broken off, 
and remain impacted, and give rise to simi- 
'lar results. 2 

Slight wounds of the oesophagus, such 
as may be produced during the passage of 
hard, sharp substances towards the stom- 
ach, usually heal without serious symptoms. 
Dangerous consequences, however, may 
ensue if a wound of this portion of the 
gullet is accompanied by severe injury of 
neighboring parts, as is shown by the fol- 
lowing case, related by Dr. Parkes. 3 

tails of which are given by Horteloup, op. cit., 
p. 127 et seq. 

1 See C. H. Moore, Lancet, 1864, vol. ii., p. 
287. 

2 See Vincent, Med.-Chir. Trans., vol. xxix., 
p. 38. Larrey, Clinique chirurgicale, t. ii., p. 
134. 

3 Path. Trans., London, 1848-9, p. 40. 
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A young, healthy, athletic juggler, on the 
evening of January 24, was exhibiting the 
trick of swallowing a sword, made of iron, 
about two feet long, three-quarters of an inch 
broad, and round aud bluutat the end. When 
he had passed the sword nearly to the root of 
the neck, he felt it strike against some obsta- 
cle, past which he violently pushed it. He 
immediately withdrew the sword, gave a sud- 
den leap in the air, then fell and fainted. 
When be recovered, he vomited violently. 
The vomited matters consisted of the contents 
of the stomach, without the slightest tiuge of 
blood. Intense pericarditis, marked by char- 
acteristic symptoms, came on forty minutes 
after the accident, and he died in the evening 
of the second day. The sword had penetrated 
the auterior wall of the oesophagus five and a 
half inches below the pharynx, and passed 
into the pericardium. Lymph was effused over 
the whole parietal aud .visceral pericardium. 
The important bloodvessels and other orgaus 
in the neighborhood were uniujured. 

In some instances the walls of the oeso- 
phagus have been perforated by the sur- 
geon, while attempting to pass a bougie or 
tube, in certain diseased conditions of the 
parts. In some such cases the instrument 
has passed into the mediastinum ; in others, 
even into the pleural cavity. 

In all cases, in which there is reason to 
suspect the existence of any serious internal 
wound of the gullet, solid food should be 
interdicted, and only the blandest fluids 
swallowed. Indeed, it may be better that 
no attempt to swallow should be made until 
time has been allowed for healing to take 
place to a certain extent. 1 

Eare instances are on record in which 
the oesophagus has been ruptured during 
violent vomiting. 

Boerhaave 2 relates the case of the Baron 
Vassenaer, who habitually made himself vomit 
after excess at table. At last, while vomiting 
very violently, he was seized with sudden pain, 
and died in eighteen hours. Transverse rup- 
ture of the oesophagus (which was otherwise 
healthy) was found three fingers' breadth above 
the diaphragm. A recent ease is narrated by 
Dr. Griffin 3 of Banbury, in which the oesopha- 
gus of a healthy man was ruptured during 
violent vomiting. 

Other Injuries op the Air-Passages 
by Mechanical Violence. 

The following injuries, singly or compli- 
cated one with another, may be caused by 
manual compression, blows, kicks, falls 
upon_ projecting corners or edges, or by 
hanging, or other modes of strangulation. 

1. Contusions. — A blow upon the larynx 

1 See a remarkable instance of a partially 
cicatrized wound of the oesophagus burst open 
by solid food which escaped into the thoracic 
cavity. Larrey, Cliuique chir., t. ii., p. 161. 

2 Boerhaave. Quoted byHorteloup, op. eit., 
p. 23. 

3 Lancet, Sept. 4, 1869, p. 337. 



may prove suddenly fatal by shock, or by 
arrest of respiration from spasm of the 
glottis. If life is not altogether extinct, 
laryngqtomy should be at once performed, 
a tube introduced, and artificial respiration 
kept up as long as needful, or while hope 
remains. 1 Short of an immediately fatal 
result, insensibility of longer or shorter 
duration is a common effect of a blow or 
other sudden pressure upon the air-passage. 
The victims of the street-garotter are thus 
rendered unconscious before they are 
robbed, and often remain so for some time 
afterwards. Sometimes the symptoms 
which follow a blow upon the larynx are 
less severe, and maybe subdued without 
having recourse to any operative measures. 

The symptoms which commonly attend 
contusions of the larynx are great pain and 
tenderness about the seat of the injury, 
more or less swelling in the neighborhood, 
enfeeblement or total loss of voice, with 
little or no difficulty of breathing. Best of 
the parts, and the application of leeches 
and warm anodyne fomentations, constitute 
the treatment generally required. Anti- 
monials and mercurials may be useful in 
some instances. 

2. Fracture of the hyoid bone. — Fracture 
of the hyoid bone is a rare but well-recog- 
nized accident. It is usually caused by 
direct violence, but in some instances has 
been attributed to muscular action. 2 It is 
occasionally found to have occurred during 
execution by hanging, but not so frequently 
as some have supposed. 3 The parts usually 
injured are the cornua, at or near their 
junction with the body. One or both may 
be broken. Much displacement of the 
fragments generally occurs. The symp- 
toms are pain in the neck, inability to turn 
the head, dysphagia, or even total inability 
to swallow. The voice is hoarse, the pa- 
tient having great difficulty and pain in 
speaking. Symptoms of suffocation oc- 
casionally occur, or may be produced by 
simple protrusion of the tongue. On ex- 
amining the throat externally, crepitus, or 
some irregularity may be detected ; and on 
looking into the mouth, not unfrequently 
ecchymosis and swelling of the mucous 
membrane may be found. The fragments 
occasionally perforate the mucous mem- 
brane, and more or less bleeding may 



In an interesting monograph on "Diseases 
and Injuries of the Hyoid Bone," 4 Gibb has 

1 See a ease by Liston in the Ediu. Med. 
and Surg. Journal, vol. xix., p. 570. 

2 British and Foreigu Medico-Chirurgical 
Review, vol. viii., p. 549. 

3 Casper, op. cit., vol. ii., p. 174. Taylor, 
Medical Jurisprudence. 

* On Diseases and Injuries of the Hyoid or 
Tongue Bone, by G. D. Gibb, M.D., Churchill, 
London, 1862. 
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brought together more or less complete details 
of thirteen cases of fracture. In four of these 
the right coruu was broken, iu five the left ; 
ami in one (that of a child) the middle of the 
body of the bone was broken. In two the 
precise seat of the injury is not stated. Two 
of the cases terminated fatally. 

Treatment. — The displaced fragments 
must be restored to their proper position. 
This may be effected by passing the finger 
of one hand into the throat, and by the 
other hand manipulating the bone exter- 
nally. The patient should be kept quiet, 
every attempt at speech avoided, and anti- 
phlogistic regimen adopted. Inflamma- 
tion may be relieved by the application of 
leeches. If great difficulty of breathing 
should supervene, laryngotomy must be 
performed. If the patient cannot swal- 
low, or finds great difficulty and pain in 
doing so, the use of the oesophageal tube 
is requisite. If the passage of this tube 
produces much pain or inconvenience, nu- 
trient enemata must be administered. 

The following case described by Lalesque 1 
affords a good example of fracture of the hyoid 
bone. A marine, aged sixty-seven, had his 
throat violently clenched by the hand of a 
powerful adversary. At the moment there was 
very acute pain, and the sensation of a solid 
body breaking. The pain was aggravated by 
every effort to speak, to swallow, or to move 
the tongue; deglutition was impossible, artic- 
ulation > indistinct, and he was unable to open 
his mouth without a great deal of pain. The 
left horn was broken near the body of the bone, 
and had pierced the mucous membrane, and 
given rise to considerable hemorrhage. He 
was fed by an oesophagus-tube for twenty-five 
days, and ultimately recovered. 

Cases have occurred, in which detection 
of the fracture has been less easy than 
might have been expected. 

The following is an illustration : A laborer, 
aged sixty -three, fell from a wagon on his face. 
Much blood issued from his mouth. He com- 
plained of severe pain in the neck, and was 
unable to turn his head. His voice was hoarse 
and difficult; he could not swallow; on at- 
tempting to drink, violent coughing was ex- 
cited, and the fluid was rejected. The tongua 
was freely movable, and there was no pain on 
depressing it. The epiglottis did not appear 
to cover the larynx completely, nor to be in 
its exact position. Neither crepitus nor un- 
usual mobility could be perceived about the 
hyoid bone, which seemed to preserve its con- 
tinuity. The case was supposed to be one of 
injury of the laryngeal nerves and muscles 
and of the pneumogastric nerve. Medicine 
and food were administered by an elastic tube. 
The pain in the neck subsided, and its motions 
were restored. A hectic cough from which he 
had long suffered remained. The cough in- 

1 Journal univ. et hebdorn., mars, 1833. Also 
American Journal Medical Sciences, vol. xiii., 
1833, p. 250. 



creased, the voice became scarcely audible, and 
the patient died exhausted,eleven days after the 
occurrence of the accident. On dissection, 
fracture of the hyoid hone was found. "One 
of the large cornua was broken and had be- 
come firmly imbedded between the epiglottis 
and rima glottidis, inducing the raised position 
of the epiglottis, loss of voice, and difficulty 
in swallowing." 1 

3. Dislocation of the hyoid bone. — Gribb 
has recorded 2 in the following words a 
case of dislocation of the hyoid bone in a 
patient under his care. 

The patient, a man aged forty-five, " would 
feel a sudden click in the left side of his neck, 
which produced a sensation as if something 
was sticking in his throat. On examination, 
this appeared to me to depend upon a displace- 
ment of the left horn of the hyoid bone, and 
was generally reduced by throwing the head 
backwards, towards the right side, so as to 
stretch the muscles of the neck, and then sud- 
denly depressing the lower jaw, and so putting 
the depressors of the hyoid bone into opera- 
tion. He died some years after of pulmonary 
consumption. On examining his throat after 
death, I found a sort of pouch, which answered 
the purpose of a synovial capsule, embracing the 
horns of the left thyro-hyoid articulation. [?J 
It was rilled with a clear fluid, had a compara- 
tively large rhomboid sesamoid bone developed 
in its outer wall, and permitted an extraordi- 
nary amount of motion." This was the fourth 
case of the kind which had come under the 
notice of Gibb. All the patients were males. 
I He subsequently met with a fifth case in 
which the patient was a female. 

Reference is made in the work quoted to 
a paper, read in 1848 before the Parisian 
Medical Society, by Dr. Ripley of South 
Carolina, on "Dislocations of the Os Hyoi- 
des, especially illustrated in his own person, 
and the manner of reducing them." The 
latter process consisted "in throwing the 
head backwards as far as possible, so as to 
place the muscles of the neck on the stretch, 
then relaxing the lower jaw, at the same 
time gently jDressing or rubbing over the 
displaced part, when the displacement be- 
comes reduced after a few attempts with a 
click." 

Two cases of dysphagia described by 
Abercrombie 3 ai*e considered by Gribb to 
have been "examples of double displace- 
ment of the thyro-hyoid articulation. ' ' 

4. Fractures of the cartilages of the 
larynx. — The cartilages of the larynx may 
be broken by a fall against some projection, 
or by a blow, or by forcible compression by 
the hand of an adversary, or by some other 
of the various modes of strangulation. This 



. l Brit, and Foreign Med.-Chir. Eeview, 
1851, vol. viii., p. 549. Schmidt's Jahrbiicher, 
vol. lxviii., p. 215. 

2 Op. cit., p. 20, and Trans, of the Path. Soc. 
London, vol. x., p. 66. 

3 Diseases of the Stomach, 2d edit., 1830, p. 
102. 
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lesion is most likely to occur after ossifica- 
tion has taken place, but it may be met 
with during childhood. 1 The fragments 
may be so displaced as to encroach upon 
the cavity of the larynx or pharynx ; and 
occasionally the mucous membrane is per- 
forated. Injuries of this kind are of ex- 
treme danger to life, on account of the 
various obstructions to respiration to which 
they may give rise. S uch obstructions may 
be caused either immediately, by displace- 
ment of the fractured portions, by spasm 
of the glottis, or by entrance of blood into 
the air-passages; or subsequently, by in- 
flammation and oedema of the lining mem- 
brane of the larynx, or by local or general 
emphysema. 

In an excellent article recently published, 
M. Henoque 2 analyzes fifty-two cases collected 
from various sources. To these I am able to 
add ten, two of which have been under my 
own care. It is worthy of special note, that 
every case in which the cricoid was fractured 
proved fatal. 

The following is a summary of the sixty- 
two cases. 



Cartilages fiactured. 



Thyroid only 

Cricoid only 

Thyroid and os hyoides 

Thyroid and cricoid 

Thyroid, cricoid, and os hyoides. 
Thyroid, cricoid, and trachea.... 

Cricoid and trachea 

Cricoid, trachea, and os hyoides. 
"Fractures of larynx" 
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Fractures of the laryngeal cartilages are 
accompanied more or less constantly by the 
following signs and symptoms. The general 
contour of the neck is^ altered : there is 
usually flattening ; but, in cases in which 
lateral compression has caused the injury, 

1 Out of twenty-seven recorded eases ana- 
lyzed by Hunt, five were in children. Ameri- 
can Journal of the Medical Sciences, April, 
1S66, p. 378. 

2 Gazette hebdomadaire, September 25 and 
October 2, 1868. The following contributions 
are reviewed Gurlt, Handbuch der Knoeheu- 
bruehe, vol. ii., p. 316. W. Hunt, Amer. Journ. 
of Med. Sci., April, 1866. Wales, Amer. Journ., 
January, 1867. Hamilton, Amer. Journ., April, 
1867. Soe. Anat., December, 1866, p. 393, 518. 
Fredet, Considerations sur les Fractures trau- 
matiques du Larvnx (Paris, Delahaye, 1868). 
Keiller, Edin. Med. Journ., 1856, p. 527,824. Hel- 
wip, in Casper's Vierteljahrsehrift, 1861, p. 342. 

For other eases see Dublin Quart. Journ., 
May, 1869 ; Lancet, 1869, p. 707 ; Gazette des 
Hopitaux, 1868, Nos. 90 and 91. 



there may be undue prominence of the 
pomum Adami. Ecchymosis, and swelling 
of the neck due to extravasation of blood, 
or at a later period to inflammatory exuda- 
tion, are commonly observed. The carti- 
lages, or portions of them, are abnormally 
movable. Sometimes crepitation may be 
detected ; but this must be carefully dis- 
tinguished from the false crepitation pro- 
duced by pressing the cornua of the thyroid 
cartilage against the spinal column. Em- 
physema may occur if the mucous mem- 
brane is lacerated. 
_ The patient complains of great pain, 
either constant, or produced or aggravated 
by pressure or attempts at swallowing or 
speaking. There is almost always more or 
less difficulty of breathing, accompanied by 
lividity of face, coldness of skin, and small- 
ness of pulse. The dyspnoea may be caused 
by displacement of the cartilages, or abnor- 
mal mobility of the points of attachment 
of the vocal cords; or by submucous effu- 
sion of blood ; or by extravasation of blood 
external to the larynx. In a case recorded 
by Mr. Stokes, 1 blood was effused in the 
neighboring parts to such an extent as to 
push the larynx over to one side. Some- 
times difficulty of breathing comes on quite 
suddenly, and very severely, several days 
after the injury. In such case it may be 
clue to accidental displacement of some 
fragment, or to the supervention of acute 
oedema. 

Convulsive cough and expectoration of 
frothy blood may immediately follow the 
injury. At a later period there may be co- 
pious expectoration of very offensive pus ; 
and occasionally, even necrosed portions of 
the fractured cartilages may be coughed up. 
The voice may be affected to a variable ex- 
tent. Sometimes it is hoarse ; sometimes 
enfeebled ; sometimes altogether lost. 

Fracture of the laryngeal cartilages, how- 
ever, may occur without giving rise to any 
marked symptoms, and without being at- 
tended by displacement or deformity. A 
case of this kind is recorded by Gibb. 

Treatment. — In simple fractures with 
little or no displacement, and in which the 
breathing is easy, the parts may be steadied 
and supported by small pads of lint and 
strips of adhesive plaster. The act of 
swallowing should be carefully watched, 
and interdicted for a time if it should 
occasion manifest displacement of the 
fractured parts. Local antiphlogistics or 
leeches may be applied. If there is great 
and continued dyspnoea from the first, and 
especially if there is much deformity of the 
larynx, tracheotomy should be performed 
at once. If the first difficulty of breathing 
should have subsided, the propriety of op- 

1 Dublin Quarterly Journal of Med. Science, 
May, 1869. 
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erating rnay be doubtful; but experience 
shows that delay in such cases may be em- 
phatically dangerous. 1 The dyspnoea may 
recur suddenly at any moment, and almost 
without warning ; and death may ensue. 
Tracheotomy must be insisted on whenever 
suffocation becomes imminent, at whatever 
period it may be. The operation insures 
at any rate temporary safety ; and it may 
afford opportunity for the restoration of 
the displaced parts to proper position. 
Such restoration may be attempted by ex- 
ternal manipulation, aided by a finger in- 
troduced through the mouth, or by a probe 
passed through the opening made in the 
trachea. 

In eight out of the twelve cases above summa- 
rized, in which recovery took place, life was 
manifestly saved by the timely performance of 
tracheotomy, or laryngotomy. And in another 
of the cases (UDdermy care in Guy's Hospital 
in January, 1862), the patient had apparently 
made his last gasp, but after tracheotomy had 
been performed, was brought back, as it were, 
to life, by long-continued artificial respiration. 
He lived for fourteen days, and then died of 
bronchopneumonia. Comminuted fractures 
of the cricoid and thyroid cartilages were 
found, with laceration of the mucous mem- 
brane. 

5. Rupture of the trachea. — Partial or 
complete rupture of the trachea without 
corresponding laceration of the soft parts 
is occasionally, but very rarely, caused by 
external violence. Such an injury is gen- 
erally fatal from obstruction to respiration. 

Dr. Berger 2 relates the case of a man who 
was kicked by a horse, just below the lower 
jaw. There was hardly any wound, but the 
neck became much swollen. The breathing 
was greatly embarrassed, and general emphy- 
sema came on. The patient died in an hour 
and a half. The trachea was found almost 
completely separated from the larynx ; about a 
third of the connection only remained. Several 
rings of the trachea were torn through. The 
larynx itself was uninjured. The lungs were 
much loaded with blood, and the trachea was 
full of coagula. 

In the following case, which occurred in the 
neighborhood of Glasgow, the trachea was to- 
tally divided. A boy, driving the gin of a 
coal-pit, placed himself on the end of the lever. 
On stretching out his head to look at some- 
thing, his throat came in contact with a post. 
Such was the force with which he was going 
round, that the trachea was ruptured across. 
He survived for several days, but in great 
agony. 3 

Mr. Long, 4 of the Liverpool Infirmary, has 
put on record a good instance of recovery af- 

1 See cases recorded by Fredet, Gazette des 
Hopitaux, 1868, Nos. 90 and 91. Also Fredet, 
op. cit. 

2 Med. Times and Gazette, 1856, p. 650 ; from 
the Berlin Medizin. Zeitung, No. 33. 

3 Beck's Med. Jurisprudence, 7th ed., p. 718. 

4 Med. Times and Gazette, July 26, 1856, 
and Oct. 15, 1859. 



ter rupture of the trachea. This case also 
serves to show the treatment that may be em- 
ployed under similar circumstances. 

A railway laborer, aged twenty, while con- 
necting two railway carriages, was caught 
round the neck by the coupling irons. When 
brought to the Infirmary, there was some 
abrasion of the skin of the neek,a little swelling, 
and slight emphysema. The voice was subdued. 
In the evening there was some difficulty of 
breathing, and considerable distension and 
pain in the neck. Similar symptoms came on 
at intervals during the five days following 
the accident, and became at last so urgent 
that an incision was made in the median line 
of the neck. The finger was introduced into 
a mass of clotted blood, but the trachea could 
not be found. On subsequently turning out 
the blood, a bubble or two of air escaped from 
the lower part of the incision just above the 
sternum. On further examination, it was 
found that the trachea had been completely 
divided, and that the lower portion, from 
which the bubbles of air came, had been pushed 
on one side. There was an interval of an inch 
or more between the separated portions of the 
air-tube. A long canula was introduced by Dr. 
Halford (then house-surgeon), and the blood 
which clogged the trachea was repeatedly 
sucked out. The patient became more and 
more relieved. The head was bent forwards 
so as to diminish the extent of the gap. Nine 
days after the accident the tracheal tube was 
removed, and a double piece of gauze placed 
over the opening. The wound entirely closed 
in about a month. When Mr. Long examined 
the patient about six months after the accident 
he observed a depression to exist " in the throat, 
just above the sternum, capable of holding a 
walnut;" this was increased doubly in depth 
and width during each inspiration. A frag- 
ment of trachea could be detected attached to 
the lower part of the larynx ; below this noth- 
ing was felt like tracheal rings, but merely a 
fibrous tissue ; his voice was hoarse, like that 
of a person suffering from the commencement 
of a cold ; and when he breathed quickly and 
deeply, the sound produced was that of air 
passing a narrow tube. " I presume, therefore," 
says Mr. Long, " that a fibrous tube has been 
developed in the space existing between the 
upper and lower ends of the divided trachea." 

Injury op the Larynx from the In- 
halation of Flame. 

Mr. Ryland appears to have been the first 
to direct attention to the effects produced 
on the larynx by the inhalation of flame, or 
of intensely heated air. In his ' ' Treatise 
on the Diseases and Injuries of the Larynx 
and Trachea," he describes the post- 
mortem appearances observed in four 
cases; and remarks "that the symptoms 
during life were those of severe bronchitis, 
without any of that peculiar dyspnoea that 
results from an obstructed condition of the 
laryngeal aperture." Injuries of this kind 
are probably more frequent than is com- 
monly supposed. It is easy to understand 
how they may occur. When the clothes 
are blazing round, or when the sufferer is 
in the midst of a bunting house, any in- 
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spiratory effort may draw some portion of 
flame or hot air at any rate as far as the 
glottis. The intense inflammation of the 
respiratory tract, which sometimes imme- 
diately follows an extensive burn, may be 
thus explained. Such inflammation must, 
however, be distinguished from the low 
form which so frequently supervenes at a 
later period. 1 

Out of twelve cases of inflammation of 
the larynx from inhalation of flame, under 
observation at St. George's Hospital, in nine 
the neck and face were severely burnt; in 
three the superficial burn was confined to the 
lower limbs and lower part of the trunk. In 
a few of these cases there was difficulty of 
respiration almost from the time of the injury ; 
in others, symptoms of dyspnoea came on a few 
hours afterwards, or on the first or second day 
following the injury. Death occurred in the 
majority of cases on the first or second day, 
but in two cases as late as the eighth or ninth 
day. In those cases in which the burn had 
extensively injured the face and neck, symp- 
toms of dyspnoea were noted very early. In 
the two cases in which death did not take 
place until a much later period, the burn 
affected only the lower limbs and lower part 
of the trunk ; and difficulty of breathing did 
not come on until the second day after the 
injury, and at first was only slight. In both 
of these cases the affected parts were exten- 
sively and deeply injured ; but it is proper to 
add that the patients were at a period of life 
when the constitutional powers are most capa- 
ble of supporting the shock of such an injury. 
The patients in the other cases were children 
or aged persons. 

The post-mortem appearances are as fol- 
lows : The mucous membrane of the mouth 
is of a dark livid color, or inflamed and 
oedematous. The tongue is occasionally 
much injected. The mucous lining of the 
fauces, and sometimes that of the pharynx, 
is of a bright scarlet hue. The vascularity 
ceases, as a rule, at the junction of the 
pharynx and oesophagus. In one case, 
however, the redness was found to extend 
about an inch along the oesophagus ; and 
in another, the whole length of the tube 
was of a dark livid color. The mucous 
membrane of the epiglottis, and of the 
aryteno-epiglottidean folds, is of a bright 
scarlet hue, and the submucous cellular 
tissue oedematous. The mucous lining of 
the larynx and trachea is inflamed, and 
shreds of lymph are occasionally seen on 
its surface. The lining membrane of the 
bronchi is often inflamed, and the tubes 
are loaded with thick yellow mucus. The 
pleurae are rarely affected. The lungs, in 
most cases, are either congested or sprinkled 
with patches of a vivid red color, or in 
more advanced stages of inflammation. 



1 Treatise on the Diseases and Injuries of 
the Larynx and Trachea, by Frederick Ey- 
land, 1837, p. 274. 



In very extensive burns respiration is 
commonly much accelerated ; and conse- 
quently, the early detection of laryngeal 
inflammation may sometimes be difficult. 

The treatment should be antiphlogistic. 
Calomel and antimony may be administered 
with advantage, in small but frequently 
repeated doses, as soon as croupy breathing 
indicates the existence of inflammation of 
the larynx. It must be borne in mind, 
however, that in the low forms of pul- 
monary inflammation, which so frequently 
follow severe burns, the very opposite treat- 
ment is required. 

Scald of the Larynx. 

Dr. Marshall Hall 1 appears to have been 
the first to publish a full account of this 
form of injury. 

The accident happens usually to young 
children, and generally occurs during at- 
tempts to drink, by mistake, boiling water 
from the spout of a teakettle or other culi- 
nary vessel. The effects of such attempts, 
except in a few rare instances, are not, as 
might be supposed, to cause injury and in- 
flammation of the oesophagus and stom- 
ach. Fluid of boiling temperature taken 
into the mouth is rarely, if ever, swallowed. 
It is arrested in its onward course by spas- 
modic action of the muscles of the pharynx, 
and efforts to expel it are almost instanta- 
neously made. During these efforts it is 
possible that some of the fluid may acci- 
dentally enter the upper orifice of the 
larynx. It is more probable, however, 
that the result is produced in the follow- 
ing manner. The moment the hot water 
touches the interior of the mouth, acute 
pain is felt, and the child is instantly in- 
cited to scream. Preparatory to the scream, 
a sudden inspiratory effort is involuntarily 
but necessarily made. By this effort some 
of the boiling fluid, or hot steam from it, 
may be drawn into or towards the larynx. 
And thus the upper part of this portion of 
the air-tube may be scalded, together with 
the interior of the mouth and fauces. In 
many cases, however, the larynx itself is 
not actually scalded, but becomes speedily 
implicated by extension of inflammation 
and oedema from the fauces. In other 
cases spasm of the glottis may be excited, 
and give rise to the belief that the larynx 
has been directly implicated in the injury. 

Immediately upon the receipt of the in- 
jury the sufferer screams violently, and, 
by instinctively applying both hands to the 
mouth, indicates the part injured. On ex- 
amining the mouth, the whole inner sur- 
face is found inflamed, swollen, and vesi- 
cated, and the soft palate and fauces present 
similar appearances. This condition of the 

1 Med.-Chir. Traus., vol. xii. 
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parts is attencle 1 by great pain, and diffi- 
culty in swallowing, or even total inability 
to do so. There is more or less hoarseness 
of the voice. The child becomes restless, 
and symptoms of inflammatory fever soon 
appear. Within two or three hours the 
respiration may become affected. Some- 
times a delusive period of prolonged calm 
follows the injury, and after several hours, 
almost suddenly gives place to an access 
of alarming symptoms. Inspiration be- 
comes difficult, and is accompanied by a 
hoarse croupy sound, and aggravated by 
occasional attacks of spasm. The difficulty 
may increase gradually or very rapidly. 
In many cases the child suffers from fre- 
quent vomiting. Unless these symptoms 
are soon relieved, the face becomes livid, 
the extremities cold, the respirations more 
hurried and oppressed, the voice quite lost, 
and the child gradually sinks into a state 
of collapse ; or death takes place in a fit of 
suffocative spasm. In some cases the little 
patients recover from imminent danger 
within three or four days, or even earlier. 
In other eases death from suffocation 
speedily ensues; or if this is prevented by 
the timely performance of laryngotomy, 
tracheal or pulmonary disease may prove 
fatal at a later period. 

After death indications of inflammation 
of the lining membranes of the cheeks, 
fauces, and tongue are found. These 
2)arts are swollen and corrugated ; and the 
mucous membrane is raised into blisters, 
or covered with whitish patches. There 
is redness and swelling of the pharynx, and 
in one ease, related by Mr. Gillman, 1 "the 
oesophagus to within a short distance of 
the cardiac orifice of the stomach presented 
the usual appearances of a scald." The 
mucous membrane of the epiglottis, and 
the glosso-epiglottidean and aryteno-epi- 
glottidean folds, are thickened, from effu- 
sion of lymph into the subjacent areolar 
tissue. Occasionally this occurs to such 
an extent as to close the upper orifice of 
the larynx; but the oedema never extends 
below the true vocal cords. In case the 
patient has lived only a few hours, the 
mucous membrane below the rima may be 
quite healthy. In case, however, the pa- 
tient has survived longer, the mucous mem- 
brane of the trachea and bronchi is, as a 
rule, highly inflamed, and occasionally cov- 
ered by adventitious membrane similar to 
that produced in croup ; or the tubes may 
be loaded with thick viscid mucus. In such 
cases the lungs are usually congested, and 
some of the pulmonary tissue is in a state 
of hepatization. 

The symptoms and post-mortem appear- 
ances show that injuries of this kind may 
cause death by suffocation, either rapidly, 

1 Med.-Chir. Trans., vol. xii., p. 9. 



from violent inflammation of the larynx5 
or more slowly, through extension of in- 
flammation to the bronchi and lungs. 

Treatment. — The most active antiphlo- 
gistic treatment must be employed. Leech- 
es should be applied to the throat in the 
immediate vicinity of the larynx, the num- 
ber being proportioned to' the age and 
strength of the patient, and the urgency of 
the symptoms. 

Counter-irritation by blisters applied to 
the upper part of the chest may be of ben- 
efit in some cases. 

Calomel may be administered in doses of 
two or three grains every hour, until the 
symptoms are relieved, or until the indica- 
tions of constitutional effects appear. The 
dose may then be diminished and given at 
less frequent intervals. The advantage de- 
rived from the use of calomel in these cases 
was first pointed out by Dr. Wallace of 
Dublin. It has recently been strongly 
urged by Mr. Croly 1 of Dublin and others. 
Numerous instances have occurred, in 
which the exhibition of this remedy has 
been followed by the most marked re- 
lief. It occasionly happens that the pa- 
tient is unable to swallow : under such cir- 
cumstances mercurial inunction may be 
employed. Indeed, Mr. Croly recommends 
inunction simultaneously with the admin- 
istration of calomel. I have seen the best 
results follow the administration of anti- 
mony and aconite in small but very fre- 
quently repeated doses. One or two min- 
ims of the antimonial wine, with a quar- 
ter or half a minim of tincture of aconite, 
may be given at first every quarter of 
au hour ; then every half hour ; and sub- 
sequently at longer intervals, according to 
the effect produced. 

If the symptoms are not relieved, and 
suffocation appears imminent, laryngotomy 
or tracheotomy must be performed. It is 
impossible to lay down any precise rules as 
to the conditions under which the opera- 
tion may become necessary. It must be 
left to the judgment and discretion of the 
practitioner to decide, after having taken 
into consideration each point in the particu- 
lar case before him. As a general rule, 
however, in the opinion of most surgeons 
of experience, it is desirable to delay the 
operation as long as possible. But the pa- 
tient must be carefully watched ; and the 
surgeon must be prepared to operate at 
any moment. It should be remembered 
that though the operation may relieve the 
patient from impending suffocation, it has 
comparatively little effect in subduing the 
inflammation set up by the injury. It af- 
fords rest, however, to the injured part ; 

1 British Med. Jour., June 16, 1866. On the 
same subject, see Sloane, British Med. Jour., 
January 14, 1866; Bevau, Dublin Quart. Jour., 
February, 1860. 
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and saves it from being irritated by the 
passing breath. 

The statistical results of tracheotomy, in 
cases of scalds and burns of the larynx, are cer- 
tainly not encouraging. But it must be borne 
in mind that the accident is at best very dan- 
gerous, and it is only in the worst cases that the 
operation is performed. Out of 28 cases 1 of 
tracheotomy in scald of the larynx (of which 
I have notes) 23 terminated fatally. 

' Scarification of the inflamed and oedema- 
tons mucous membrane of the back of the 
fanees, and about the upper part of the 
larynx, often affords manifest relief, and 
never, if carefully performed, can be pro- 
Fig. 141. 




Fig. 141. The Epiglottome. 

duetive of mischief. The operation may 
be performed with comparative ease by 
means of a strong, sharp, curved " neeclle- 
in-handle," or a curved bistoury defended 
to within a sixth of an ineh of its point by 
a strip of sticking-plaster ; or, better still, 
by means of the instrument figured above, 
designed by Mr. Tudor, formerly of the 
Dreadnought, and by him named the epi- 
glottome. 

The finger of the left hand must be in- 
troduced well into the back of the mouth 
or pharynx, and made use of to defend and 
guide the point of the instrument. Sever- 
al punctures may be made into the swollen 
parts. In some eases it may be possible to 
use the laryngoscope with advantage. 

Injuries op the Larynx from Drink- 
ing the Concentrated Acids, and 
other Corrosive Liquids. 

The concentrated acids, and other irri- 
tant fluids, are sometimes swallowed with 
suicidal intent, and at other times are taken 
accidentlay. If taken intentionally, the 
fluid may be swallowed without the slight- 
est complaint of uneasiness or pain. Mr. 
Porter says: 2 "I have known a young 
girl, after taking sulphuric acid, sit quietly 
and drink tea with some females, who were 
afterwards suspected of poisoning her, al- 
though the close had been so poAverful that 
she died in a few hours ; and I am aware 
of a man who took a second glass of the 
same acid, because he thought the first was 

1 Collected from various publications ; in 
Guy's Hospital, or elsewhere under my own 
observation. 

2 Op. cit., p. 178. 



not sufficiently quick in dispatching him." 
In cases of this kind the larynx is seldom 
injured. Notwithstanding the pain neces- 
sarily produced, and the highly irritating 
nature of the liquid, the determination to 
swallow it is so great that it passes over 
the epiglottis, along the oesophagus, and 
into the stomach, without producing any 
injury to the upper end of the air-passage. 
But if the fluid is taken accidentally, the 
effect may be similar to that produced in 
eases in which boiling water is taken into 
the mouth. The presence of the irritating 
fluid exeites such an amount of spasm of 
the muscles of the pharynx and larynx as 
entirely arrests its course along the gullet. 
At the same time instantaneous 
efforts at expulsion are made, and 
the fluid may be forcibly ejected 
through the nostrils and mouth. 
During these efforts it is possible 
that some of the fluid may enter 
the larynx. It is more probable, 
however, that the fluid is drawn 
in by a sudden inspiratory effort, 
excited in the manner suggested 
in the above account of scalds of the larynx, 
p. 879. 

The post-mortem appearances are conse- 
quently liable to differ in these two classes 
ofeases. In instances in which corrosive 
liquids have been swallowed intentionally, 
the lips are desiccated, and charred or cor- 
roded, and are covered with white patches, 
or discolored in a manner varying with the 
nature of the liquid ; the tongue is similarly 
affected, and swollen ; the soft palate and 
fauces are highly vascular ; the oesophagus 
is usually more or less affected throughout 
its whole extent, everywhere congested, 
and in places very dark in color ; the lin- 
ing membrane of the stomach is often 
blackened, and sometimes disintegrated, 
portions of it lying flocculent and loose. 
On the other hand, in instances in which 
these fluids have been taken accidentally, 
the injuries are for the most part limited 
to the mouth, fauces, pharynx, and larynx. 
But sometimes the trachea and bronchial 
tubes are reached. Indeed, Dr. Grull 1 has 
recorded a remarkable case in which sul- 
phuric aeid passed into and partially de- 
stroyed both lungs. 

The particular effects and appearancesto 
which different corrosive liquids give rise 
when swallowed, and the manner in which 
they are iiable to affect the air-passages, 
are very fully described, and numerous ex- 
amples are quoted, by Dr. Taylor, in his 
treatise on Medical Jurisprudence. 2 
In some cases it would appear that in- 



1 Med. G-az., vol. xlv., p. 1102. 

2 Principles and Practice of Medical Juris- 
prudence, by Alfred S. Taylor, M.D., 1865, p. 
loO, et seq. |_8th Am. ed., 1880, p. 106.J 
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flammation of the larynx, at least to such 
an extent as to impede respiration, never 
takes place. 

Cases, however, occasionally happen in 
which very acute symptoms of laryngitis 
come on very soon after the accident. 
These symptoms may be the direct result 
of injury to the larynx itself, or they may 
be due to extension of inflammation from 
the injured fauces or pharynx. 

If the liquid taken is of a volatile or fum- 
ing nature, as ammonia, or nitric, hydro- 
chloric, or acetic acid, the fumes may be in- 
haled, and give rise to inflammation of the 
larynx and other parts of the respiratory 
tract. Many fatal cases of this kind are on 
record. 1 

Treatment. — The same treatment should 
be adopted as is applicable to laryngitis 
from other causes. Leeches and fomenta- 
tions should be used externally, and calomel 
administered in small but frequently re- 
peated doses. If the symptoms are not 
relieved by these means, and suffocation 
appears imminent, tracheotomy should be 
performed. In such a case the surgeon 
operates to rescue the patient from impend- 
ing death ; but the extensive mischief pro- 
duced by the contact of the poison with 
the neighboring parts, or more distant 
organs, generally leads to a fatal issue. 

Three cases of this kind in which trache- 
otomy was performed have recently been under 
observation in Guy's Hospital. In one case the 
patient, who had taken strong acetic acid, re- 
covered. In the other two,, death resulted 
from the effects of the injury. In one of these, 
sulphuric acid had been taken. The parts about 
the glottis were so swollen as to cause complete 
closure. In the other case, carbolic acid had 
been taken- The bronchi were choked with 
brown thick mucus smelling strongly of the 
poison. 

Foreign Bodies in the Air-passages. 
Foreign bodies of the most diverse kinds 
occasionally enter the air-passages, and im- 
peril or more or less speedily destroy life. 
Among the foreign substances that have 
been most frequently found in the air-pas- 
sages, maybe enumerated portions of food, 
plum and cherry stones, peas, beans of 
various kinds, acorns, nutshells, melon and 
pumpkin seeds, ears of grass, grains of corn, 
portions of bone, teeth, artificial and natu- 
ral, shells, buttons, button-moulds, pieces of 
money, musket-balls, shot, and pebbles. A 
great many other substances, animal, vege- 
table, and mineral, have been found in rare 
and exceptional instances : for example, 
puff-darts, worms, leeches, claws of crabs, 
etc. In one instance, the larynx of a goose 
was found ; in another, a detached bronchial 
gland. 

1 Case of Mr. Haywood, Lancet, April, 1854, 
p. 430. Case of Mr. Stewart, Chemical News, 
March, 1863, p. 132, etc. 



G-enerally, only one foreign body enters 
at a time ; but cases have occurred in which 
"two, three, or even four foreign sub- 
stances have entered the air-tube either 
simultaneously or successively." 1 

Some foreign substances (vegetable or 
animal), such as peas, beans, portions of 
meat, etc., when retained beyond a certain 
period, are liable to become enlarged by 
imbibition of moisture ; and consequently 
they may occlude more closely the part of 
the tube in which they are lodged. a Any 
foreign substance may become coated with 
inspissated mucus or lymph after remain- 
ing long in the air-passage. These facts 
are of practical importance, since they go 
to prove that the longer a foreign substance 
is retained, the greater danger there may 
be of increased obstruction to respiration. 

Liquids, as drinks, medicines, blood, pus, 
etc., sometimes get into the air-passages. 
As a general rule, however, they are speed- 
ily expelled, and surgical aid is not required. 
But it may happen that the most serious 
results may follow if, from any cause, ex- 
pulsion cannot be quickly effected. In 
such cases death from suffocation may en- 
sue,^ or inflammation may be set up. At- 
tention has recently been directed to a class 
of cases in which suffocation has occurred 
during sleep, or during drunkenness, and 
in which, on examination, the air-passages 
have been found filled with fluid material, 
similar to that contained in the stomach. 
In some such cases the lung-tissue has been 
observed to have been more or less affected 
by the solvent action of the gastric juice. 
It has been suggested, in explanation, that 
vomiting or regurgitation from the stomach 
may have taken place during unconscious- 
ness ] and that, under such circumstances, 
vomited material may have been drawn 
by inspiration from the pharynx into the 
air-passages. Cases of this kind are doubt- 
less very rare, but it is possible they may 
be more frequent than is commonly sup- 
posed. 4 

Modes of entrance. — Foreign bodies 
which enter the air- passages, usually pass 
by way of the mouth ; but this is not in- 
variably the case (see p. 883). 

As a rule, the foreign body is drawn in 
from the mouth by a strong, sudden, ill- 
timed or unguarded inspiratory act. Some- 
times it may simply fall through the mouth 

1 A large number of interesting and curious 
cases have been collected together by Professor 
Gross of Philadelphia, and published, with 
practical comments, etc., in an elaborate Treat- 
ise on Foreign Bodies in the Air-Passages; 
Phil., 1854. 

2 Gross, op. cit., p. 37. 

3 See remarks on blood in the air-passages in 
the chapter on Wounds of the Neck. 

4 For cases in illustration, see L'Union medi- 
cale, No. 91, 1868 : Case of a child, by Dr. J. 
Parrot. Also Annales d'Hygiene, 1869, p. 471. 
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into the larynx, as when a person is throw- 
ing 1 up and catching a coin in the mouth. 

The accident does not happen, as is popu- 
larly supposed, during the act of swallow- 
ing. But in exceptional instances it may 
do so ; as for example, in cases of paralysis 
of the muscles of deglutition, and in cases 
of partial or complete destruction of the 
epiglottis. Under ordinary circumstances 
during the process of deglutition the 
larynx is elevated, and the epiglottis falls 
over and completely closes its upper aper- 
ture ; the entrance of the smallest morsel 
of food is thus effectually prevented. 

The accident most frequently happens to 
persons engaged in talking and laughing 
while their mouths are filled with food, or 
contain some foreign substance or other. 
Preparatory to the act of speaking or 
laughing, a deep inspiration is necessary : 
during this the epiglottis is raised ; the up- 
per orifice of the larynx is opened ; and the 
margins of the glottis are widely separated. 
If under such circumstances, the mind is 
engaged by interesting conversation, or the 
attention is suddenly attracted, the vigi- 
lance of the muscles guarding the aperture 
of the larynx may not be excited ; and any 
object contained in the mouth may be 
drawn by the current of inspired air into 
the larynx or trachea. Sometimes a blow, 
or unexpected slap on the back, or a sud- 
den desire to sneeze, at once diverts the 
attention, and incites a strong inspiratory 
effort. 

Many cases have occurred in which pro- 
jectiles in blow-tubes, or peas or cherry 
stones in peashooters, have Been drawn into 
the air-passages by careless or unguarded 
inspirations. 

But though the mode of introduction by 
inhalation from the mouth is the most com- 
mon, there are various other ways by which 
in exceptional cases foreign bodies have 
been known to get into the air-passages. 
And it may become a matter of some im- 
portance in the diagnosis of certain cases 
to be acquainted with some of these ways. 

In some instances foreign bodies pass 
from the oesophagus and pharynx into the 
air-passage. 

A stout hearty laborer died suddenly whilst 
eating his Sunday's dinner. On examination, a 
piece of meat was found in the rima glottidis, 
and a quantity of masticated beef and cabbage 
in the trachea and bronchi. It seems probable 
that the man had filled his stomach to such an 
extent as to induce vomiting, and that in con- 
sequence of his endeavoring to inspire at the 
moment the food was being rejected, some of 
it had entered the air-passage. 1 

Again, numerous instances are recorded, 
both by ancient and modern authors, in 



Ryland, op. cit., p. 2S0. 



which lumbrici have made their way from 
the stomach into the pharynx, and thence 
into the larynx and trachea. 1 In some such 
cases death by suffocation has resulted. 
Instances have also occurred in which 
leeches, probably swallowed in drinking- 
water, have passed from the pharynx into 
the air-passage. M. Vital relates a case in 
which a living leech was removed by 
tracheotomy from the trachea of a sol- 
dier. 2 

It occasionally happens that a communi- 
cation between the oesophagus and trachea 
results from long-standing ulcerative dis- 
ease, as epithelioma, etc. In any such 
case, foreign bodies may pass through the 
opening, and get into the air-passages. 
Such cases are not rare. I have seen sev- 
eral, and in some of them tracheotomy has 
been necessary. Again, foreign bodies may 
enter through artificial openings, as in 
wounds of the throat. And sometimes for- 
eign bodies impacted in the oesophagus 
produce ulceration, and pass through into 
the trachea. 3 

A case, related by Mr. Edwards 4 of Wolver- 
hampton, affords perhaps the most remarkable 
illustration on record of the manner in which 
a foreign body may get into the air-passages, 
as well as of the extraordinary source from 
whence such body may be derived. A boy, 
set. 8, playing with other boys about his own 
age, was offended or struck by one of them. 
He ran off to tell his mother. Just as he got 
home, thirty yards distance, he seemed to be 
in a fit. He struggled violently ; his head was 
thrown back ; his countenance anxious, his 
face discolored ; and he said once or twice that 
he should die. He denied having swallowed 
anything. Tracheotomy was performed in 
about half an hour, and artificial respiration 
attempted, but without any beneficial effect. 
On dissection there was found fixed in the rima 
glottidis a body about an inch in length. This, 
on further examination, proved to be a bron- 
chial gland, which had become detached, and 
had made its way by ulceration through the 
bronchus into the air-passage. On slitting open 
the trachea, the ulcerated opening through 
which the gland had passed was found. Another 
remarkable instance of a foreign body getting 
into the windpipe without passing through 
the rima glottidis is mentioned by De La Mar- 
tiniere. 5 A child, nine or ten years of age, 
amusing himself with cracking a small whip, 
was suddenly seized with extreme difficulty 
of breathing, and soon exhibited all the symp- 
toms of approaching suffocation. The surgeons 
who saw him did not suspect the existence of 
a foreign body impeding respiration. He was 
bled ; the throat was examined, and an ceso- 

1 Aronssohn, Arch, de Med., 1836, torn, x., 
p. 44. 

2 Gazette medicale, 1838, p. 139. 

3 Begin, Journal hebdom., quoted with other 
cases in Diction, encyclopedique des Sci. med., 
art. Larynx, pp. 705, 706. 

4 Med.-Chir. Trans., vol. xxxvi. 

5 " Observations sur un corps etranger,"etc, 
in Mem de PAcad. de Chir., vol. v., p. 521. 
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phageal bougie passed, without any discovery 
being made. The symptoms became more 
urgent, and De La Martiniere saw him an hour 
after. On examining the neck externally, a 
small red spot was found immediately below 
the cricoid cartilage. Beneath this was felt 
deeply, a little circumscribed ganglion, as large 
as a lentil. It was at ouce determined to cut 
on to this spot. On doing so an irregularity 
projecting a line in front of the trachea was 
felt. This proved to be due to the presence of 
a large copper pin, which was at once ex- 
tracted. The pin was an inch and a quarter 
in length. It had been fixed in the end of the 
lash of the whip. The trachea had been 
pierced through from left to right. The child 
got well in a few days. 

Situation and mobility. — The different 
situations which the foreign bocty, however 
introduced, may occupy, and the manner 
in which it may become moved from one 
situation to another, must now be consid- 
ered. The size, shape, and weight of the 
body and the mode of introduction often, 
to a certain extent, determine the situation 
it occupies, and its degree of fixity. 

1. The foreign bocby may be arrested in 
the larynx. It may become impacted in 
the superior aperture, or in the cavity, or 
in one of the ventricles of the larynx, or it 
may be lodged and firmly held in the chink 
of the glottis. Sometimes it may become 
fixed immediately below the glottis. 

2. The foreign body may pass into the 
trachea, and occasionally, but very rarely, 
may be arrested there. Generally, how- 
ever, it descends into one or other of the 
bronchi, and in the majority of instances 
into the right one. Instead of becoming 
fixed, the body may be moved up and 
down during resp : ration. Sometimes it 
may pass from the bronchus into the 
trachea, and then into the other bronchus. 
Sometimes it may pass from the trachea up 
into the larynx, and there become im- 
pacted. 

3. The foreign body may enter one of 
the second or third divisions of the bron- 
chus, and there become firmly fixed. 

4. At a later period the body, after hav- 
ing excited inflammation and ulceration, 
may find its way into the lung-substance, 
where it may become encysted, or may give 
rise to further mischief. 

Out of twenty-one cases analyzed by Pro- 
fessor Gross, 1 in which death took place with- 
out operation, and without expulsion of the 
foreign body, " in four, the foreign substance 
was situated in the larynx ; in one, partly in 
the trachea, partly in the larynx ; in three, in 
the trachea ; in eleven, in the right bronchial 
tube ; in one, in the lung ; in one, in the right 
pleural cavity." 

"Out of forty-two cases subjected to opera- 
tion or general treatment, the extraneous sub- 
stance was situated twice positively, and 

1 Op. cit., p. 419, et seq. 



eleven times probably, in the right bronchial 
tube ; four times certainly, and four times 
probably, in the left bronchial tube ; seven 
times in the trachea, and fourteen in the 
larynx." Out of fifteen cases under observa- 
tion in Guy's Hospital during the last few 
years, in seven the foreign body was in the 
larynx ; in five, in the trachea ; in two, in the 
right bronchus ; and in one, in the left bron- 
chus. It would thus appear that the larynx 
and the right bronchial tube are the most fre- 
quent situations in which foreign substances 
are arrested. This conclusion, however, does 
not precisely coincide with that derived by 
M. Bourdillat 1 from the analysis of 166 cases. 
In eighty of these the foreign body was in the 
trachea; in thirty-five, in the larynx; in 
twenty-six, in the right bronchus ; and in fif- 
teen, in the left bronchus. 

A foreign body which is too large to pass 
the glottis may remain impacted in the 
upper part of the larynx. A smaller, 

Fig. 142. 




Fig. 142. Bifurcation of Trachea, as seen from be- 
hind, the posterior wall removed; showing septum 
to the left of the median line. From a recent 
specimen. 

light, sharp-pointed or angular body, as a 
husk of corn, a piece of nutshell, or a por- 
tion of apple-core, may often stick in the 
larynx projecting into one or other ventricle 
or sacculus. 

A foreign body of comparatively large 
size and irregular in shape, which has 
passed the larynx, may be impacted in the 
trachea, and produce more or less obstruc- 
tion to respiration on both sides of the 
chest. The heavier the body, the less 

1 "Des corps etrangers dans les voies aeri- 
ennes." M. Bourdillat, Gazette medicale, 1861, 
p. 135. 
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likely is it to move up and down during 
respiration. A small smooth body, as a 
pea or bean, especially if heavy, as a shot 
or small pebble, is more likely to descend 
into one of the bronchial tubes than a body 
less heavy, and more rugged or uneven. 

The tendency of the foreign body to pass 
into the right bronchus rather than into 
the left, is mainly due to the fact, pointed 
out by Mr. Groodall, of Dublin, that the 
septum at the subdivision of the trachea 
is somewhat to the left of the median 
line. The larger size of the right bronchus 
no doubt favors the tendency, though its 
more horizontal dhection may have a some- 
what opposite effect. 

Symptoms and diagnosis. — The symp- 
toms which immediately attend the en- 
trance of a foreign body into the air-pas- 
sage are violent spasmodic cough ; difficulty 
of breathing and sense of suffocation ; 
more or less lividity of countenance ; and 
sometimes insensibility. After the first 
paroxysms have passed off, if the patient 
survives but the foreign body has not been 
expelled, the general symptoms are pain 
about the larynx, trachea or chest ; recur- 
rent spasmodic cough ; more or less dysp- 
noea, and sense of oppression ; alteration 
of the voice ; expectoration ; modified res- 
piration, as evinced by auscultation and 
percussion ; inability to lie in certain posi- 
tions ; and more or less impairment of the 
general health. 

These symptoms vary according to cir- 
cumstances, and sometimes none of them 
make their appearance for a very consider- 
able period. Louis gives au instance in 
which, after the first few minutes, the pa- 
tient did not experience a bad symptom for 
a year, at the end of which time he coughed 
up a cherry-stone, followed by such copious 
expectoration, that he died exhausted in 
three days. 

When a foreign substance is impacted in 
the superior aperture of the larynx, or 
wedged in the rirna glottidis, the symptoms 
depend upon the amount of injury pro- 
duced, and the extent to which respiration 
is impeded. Respiration may be impeded 
either by the mechanical obstruction, or by 
the spasm excited ; consequently, the symp- 
toms vary according to the size and nature 
of the extraneous body, and the degree of 
irritation it causes. When the foreign body 
is large, such as a fragment of food, and 
firmly impacted, almost instant death takes 
place from suffocation. It occasionally 
happens that a foreign body, after having 
been lodged in the trachea for a variable 
period, is propelled, in a paroxysm of 
coughing, into the chink of the glottis, 
where it may become impacted, and speed- 
ily destroy life. 

When the foreign substance is in the 
cavity of the larynx, and its size is insurfi- 
VOL. I. 45 



dent to entirely prevent the passage of air, 
instant death does not always take place ; 
and the symptoms then produced depend 
much upon the nature of the extraneous 
substance. If it is sharp, or angular, the 
symptoms are usually very severe. Pain is 
felt in the region of the larynx ; there is a 
constant sense of suffocation, and great dis- 
tress ; violent and very frequent attacks of 
spasmodic cough occur ; the respiration is 
croupy; and the voice is hoarse or alto- 
gether lost. In cases of this kind there is 
seldom any long-continued intermission of 
the symptoms; and this circumstance, 
together with the history of the case, the 
fixed pain in the larynx, and the absence 
of morbid sounds on auscultating the chest, 
indicate the larynx as the seat of the ex- 
trsneous substance. Unless relief is af- 
forded by the expulsion of the foreign body 
during coughing, or by operation, death 
very soon ensues. If, however, the foreign 
body is small, and smooth, and round, no 
very severe symptoms may arise for some 
time. 

When the foi-eign body is lodged in one 
of the ventricles of the larynx, the effects 
produced are similar to those noticed in 
the preceding cases ; but they are less 
severe, and danger to life is less imminent. 

A young man was admitted into the Hotel 
Dieu, who had suffered for six weeks from 
severe cough, accompanied by frequent attacks 
of impending suffocation. Great uneasiness 
was experienced in the region of the larynx. 
These symptoms were ascertained to have 
arisen from a button-mould having pa6sed into 
the larynx. The trachea was opened, but 
though the button-mould was felt, it could not 
be removed by the finger. The cricoid carti- 
lage was therefore divided, and the foreign 
body was then extracted from the left ventri- 
cle of the larynx. 1 

The patient may live a very long time 
when a foreign body occupies this situa- 
tion. 

Desault 2 reports a ease, in which a cherry- 
stone was lodged in one of the ventricles of 
the larynx : the patient, who would not con- 
sent to an operation, died of laryngeal disease, 
but not until two years after the accident. Sir 
T. Watson 3 states that there is one instance on 
record in which a piece of gold was lodged for 
years in one of the ventricles of the larynx, 
without distressing consequences. 

The foreign body occasionally passes 
through the chink of the glottis, and be- 
comes fixed in the lower part of the laiynx, 
or in the trachea, immediately below the 



1 Pelletan, Clinique chirurgicale, t. i., p. 8 

2 OZuvres chir., t. ii., p. 258. 

3 Lectures on the Practice of Physic, 4tn ed., 
vol. ii., p. 436. 
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cricoid cartilage. 1 In this case compara- 
tively little distress is experienced, after the 
first symptoms have passed off. Pain and 
tenderness are felt at the spot correspond- 
ing to the position of the body. The voice 
may be unaffected ; but a wheezing, whist- 
ling, or croupy sound is heard during in- 
spiration and expiration ; occasionally there 
is entire absence of cough. In one case the 
patient, a child, laughed, spoke, and ate, 
as if nothing had happened. 

The foreign substance may pass beyond 
the larynx into the trachea. In such cases 
the symptoms that arise, after the immedi- 
ate effects of the accident have subsided, 
vary with the size, weight, and figure of 
the extraneous substance, and also with its 
fixity or mobility. 2 If the body is light, 
of small size, with no great irregularity of 
surface, as a cherry-stone, or plum-stone, it 
may constantly change its position, and 
thus produce a train of very characteristic 
symptoms. Paroxysms of coiigh occur, 
and are especially violent when the foreign 
body is driven up against the glottis. The 
cough is usually harsh, dry, and hard, and 
occasionally succeeded by a long and sono- 
rous inspiration like whooping cough. 
During the paroxysms the face is purple, 
the cheeks are swollen, the eyes protrud- 
ing, and a quantity of saliva flows from the 
patient's mouth. The cough is, as a rule, 
succeeded by intervals of comparative 
quiet, during which the patient suffers 
little inconvenience. This want of persist- 
ence in the symptoms is liable to mislead 
the patient's friends, and even his medical 
attendant. Sometimes the foreign sub- 
stance, during its movements upwards and 
downwards, is felt by the patient to strike 
the walls of the trachea, especially during 
forced expiration. 

If the foreign substance is heavy, it is 
less likely to be driven upwards towards 
the larynx in the act of coughing ; conse- 
quently the inconvenience produced, and 
the immediate danger, are less than in a 
case in which the foreign substance is light 
and freely movable. The ultimate danger, 
however, is quite as great. 

The situation of the foreign body is oc- 
casionally indicated by uneasiness or pain, 
referred to the lower part of the larynx, the 
front of the neck, or just behind the sterno- 
clavicular articulation ; and this is more 
severe when the foreign body is rough and 
jagged. In addition to these symptoms, 
M. Louis noticed in one case well-marked 

1 See cases recorded by Mr. Caesar Hawkins 
in Med.-Chir. Trans., vol. xxiii., p. 99 ; and one 
by Mr. Bullock, Med. Gazette, vol. xvlii., p. 
9o2. 

2 See a paper by Sir B. C. Brodie, Bart., Med.- 
Cbir. Trans., vol. xxiii., p. 286. This paper 
contains tbe particulars of the celebrated case 
of Brunei. 



emphysema on both sides of the neck, just 
above the clavicle. 

If the foreign body is allowed to remain, 
the symptoms that arise vary greatly in 
different cases. Death may occur from 
spasm of the glottis, or from mechanical 
obstruction in case the body should be pro- 
pelled upwards into the rima ; or rupture 
of one of the cerebral bloodvessels may be 
produced during coughing. At a later 
period the lungs may become congested 
and emphysematous ; or bronchitis, pneu- 
monia, or pleurisy, may supervene. These 
symptoms occur in some instances very 
early, in others at more remote periods. 

When a foreign body enters one of the 
bronchi, the symptoms produced, and the 
extent to which respiration is obstructed, 
depend upon whether the substance is fixed 
or movable, and also upon its size, nature 
and precise position. 

If the foreign body is impacted in one of 
the bronchi, the entrance of air into the 
corresponding lung is necessarily more or 
less impeded. In some instances the ob- 
struction is complete. There is then entire 
loss of respiratory murmur on the corre- 
sponding side of the chest. In other in- 
stances the obstruction is only partial. The 
foreign body may not occupy the whole 
calibre of the bronchus, in which case the 
vesicular murmur generally is diminished. 
Or the body may become lodged in one of 
the primary or secondary divisions, and 
consequently, there may be entire absence 
of the murmur over a certain limited space. 
In almost all cases natural resonance on 
percussion is preserved. As a rule, the 
chest, during inspiration, rises less on the 
affected than on the sound side. The res- 
piration in the unobstructed lung generally 
becomes puerile. Fixed pain referred to 
the upper part of the chest, when the sub- 
stance is immovable, or constant pain, or 
sense of weight, on one side or the other, 
may occasionally serve, with other symp- 
toms, to indicate the position of the foreign 
body. The voice may be hoarse ; the res- 
piration may be wheezing; cough, aggra- 
vated on deep inspiration, and accompanied 
by mucous or purulent expectoration, may 
also occur. Inflammation of the lung, 
sooner or later, adds to these symptoms ; 
and if the foreign body is not expelled or 
removed, the expectoration becomes more 
copious, and ultimately highly offensive, 
and of a dark color ; the cough becomes 
more troublesome, and aggravated by any 
exertion or change of position ; the patient 
suffers from disturbed nights, daily parox- 
ysms of fever, and night-sweats : general 
depression ensues, and death from exhaus- 
tion results. 

In some rare instances a foreign body 
may ulcerate its way from one of the 
bronchi into the lung-substance. In such 
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cases the symptoms depend upon the 
amount of irritation and inflammation set 
up. Sometimes the body may become 
encysted, and for years produce little or no 
inconvenience. But sooner or later it is 
liable to become a centre of mischief: the 
neighboring parts become inflamed; the 
new encysting material (if there be any) 
breaks down ; suppuration takes place ; 
and various symptoms, and physical signs 
more or less resembling those of pulmonary 
phthisis present themselves; and death 
usually but not invariably results from ex- 
haustion. 

Diagnosis. — To diagnose with certainty 
the presence of a foreign body in any part 
of the air-passages is often a matter of very 
considerable difficulty, and requires the ut- 
most care and vigilance on the part of the 
surgeon. Some of the symptoms above 
detailed may, in certain cases, be absent; 
none of them are absolutely pathogno- 
monic; and similar symptoms may arise 
from various other causes. 

Laryngoscopical examination affords the 
means, and the only means, by which in 
some cases a certain diagnosis can be made. 
If the foreign body can be seen all doubt is 
at an end. But in very many instances 
this is impracticable or impossible, at any 
rate during the earlier periods. If the 
foreign body is in the larynx, the symp- 
toms are often so urgent as to admit of no 
delay, or so severe as to render the patient 
unmanageable. If the foreign body is in 
the trachea, there is very little probability 
of its being seen ; and if in one of the 
bronchi, none at all. Laryngoscopical ex- 
amination should always be attempted 
when practicable, and while the urgent 
symptoms are in abeyance. Several cases 
have already occurred in which, under such 
circumstances, foreign bodies have been 
recognized and removed. 

Foreign bodies impacted in the pharynx 
or upper part of the oesophagus, by press- 
ing upon the larynx, or by exciting spasm 
of the laryngeal muscles, may cause death 
by suffocation. 1 Such cases must be dis- 
tinguished from those in which the foreign 
substances are in the air-passages. [Occa- 
sionally the epiglottis and surrounding 
parts are so much irritated by sharp foreign 
bodies which have passed down the oesopha- 
gus, as to give rise to the belief that the 
foreign body has actually entered the air- 
passages ; a case of this kind recently pre- 
sented itself at the Germantown Hospital, 
Philadelphia. A man was supposed to have 
in his larynx or trachea a large tack ; he had 

1 See below, on Foreign Bodies in Pharynx 
and OZsophagus, pp. 903, 905. Also, Stokes, 
On the Diagnosis and Treatment of Diseases 
of the Chest, Dublin, 1827 ; Habicot, Mem. de 
l'Acad. de Chirurgie, t. xii., p. 243, ed. in 12mo. ; 
Desault, CEuvrcs Chirurg., t. ii., pp. 246, 248. 



very alarming symptoms, and Dr. Hunt, the 
consultant, was sent for to perform trache- 
otomy. He decided to wait, as the symptoms 
had then in a measure subsided ; forty-eight 
hours afterwards the patient passed by rec- 
tum the tack, which measured about an inch 
in length, and was sharply pointed.] The 
passage of a bougie may be all that is re- 
quired in the former condition ; in the lat- 
ter this is useless, or may do mischief. 

Foreign substances sometimes get into 
the air-passages of persons who are eating 
while in a state of intoxication. In such 
case the symptoms produced are liable to 
by mistaken for those of an apoplectic 
seizure. Mr. Porter 1 has examined seven 
cases in which death occurred from suffo- 
cation in this way ; and a similar instance 
is recorded by Dr. L. Beale. 2 

Cases occasionally come under the notice 
of the surgeon in which foreign substances 
are suspected to be in the air-passages, al- 
though the attendant symptoms actually 
depend upon laryngitis, oedema glottidis, 
croup, laryngismus, rabies, or spasm of the 
glottis connected with ulceration of the 
larynx or trachea, or upon aneurism of the 
aorta pressing on the trachea or bronchial 
tubes, or upon pressure of a tumor on the 
laryngeal nerves. Other cases occur in 
which foreign substances really exist in the 
trachea, although the symptoms are be- 
lieved to be dependent upon an attack of 
croup, or other inflammatory affection of 
the air-passages, 3 or even to be due to 
tubercular phthisis. 4 

As an instance of the former class of cases 
may be mentioned that of a boy, set. 3, admit- 
ted into St. George's Hospital in the year 1851. 
A small button with which he had been play- 
ing was supposed to have slipped down his 
throat ; he had been previously in good health, 
and continued so for three days after the sup- 
posed occurrence. Difficulty of breathing then 
came on at intervals, with convulsions, foam- 
ing at the mouth, lividity of the countenance, 
a croupy sound during inspiration, and a par- 
tial loss of voice. Emetics had been used with- 
out relief; and calomel, with Dover's powder, 
was ordered, which produced vomiting ; but 
no button was expelled. The symptoms con- 
tinued. The larynx was examined by the 
finger, but no foreign body was felt. Subse- 
quently laryngotomy was performed, and sev- 
eral explorations were made with various in- 
struments, but no extraneous substance could 
be found. The dyspnoea and croupy sound 
continued at intervals ; and on the following 
morning a sudden fit of spasm occurred, which 
ended fatally. No foreign substance was found 

1 Dublin Medical Press, Feb. 9, 1859. 

2 Path. Trans., 1851-52, p. 250. 

3 Numerous cases illustrating the difficulty 
of diagnosis are quoted by Gross, op. cit. See 
also Mem. des Corps Etrangers dans les Voies 
Aeriennes, Dr. Bertholle, Paris, 1866. 

* Gross, op. cit. See also Gaz. Med., 1868, p 
701, for a recent illustration of this error. 
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in the air-passage after death. There was a 
little lymph upon the mucous membrane of 
the glottis ; the mucous membrane lining the 
trachea and bronchi was A'ery vascular, and 
the bronchial tubes contained much mueo-pur- 
ulent fluid. 

.As an illustration of the latter class of cases 
in which the foreign substance may be present, 
but the attendant symptoms taken for those 
of croup, Mr. Henry Gray records the following 
case. "I once saw a little boy -suffering from 
such urgent dyspnoea that it was necessary to 
open the trachea. The symptoms came on, 
according to his mother's account, on the dis- 
appearance of a cherry-stone, with which he 
had been playing ; but they simulated those 
of croup so closely that no further attempt 
was made to searcli for a foreign body. The 
boy died ; and, after death, I found the cherry- 
stone iu the trachea." 1 

Again, a foreign substance may enter the 
air-passage at the moment that a blow or 
other injury is received, or at the com- 
mencement of a fit. Under such circum- 
stances the difficulty of breathing which 
follows is not unlikely to be attributed to 
the effects of the injury or fit, and the real 
cause may be altogether overlooked. 

A child playing in the street was struck by 
the shaft of a jaunting car. The bystanders 
declared that the wheel passed over her breast. 
She so far recovered in a few minutes as to be 
able to walk home. But her breathing was 
croupy ; she suffered from intermittent cough, 
and incessant restlessness. At the end of about 
thirty-eight hours she had a paroxysm of con- 
vulsive cough. She flung her head on the pil- 
low, and was dead in an instant. On post- 
mortem examination a portion of an almond- 
shell was found in the larynx, with its rough 
broken edge in the rima glottidis. No trace of 
injury to the thorax could be discovered. Mr. 
Porter 2 remarks : " In this case, the existence 
of a foreign body in the larynx or trachea had 
never been suspected. Nor am I aware that 
any symptom observed could have warranted 
such a supposition. It was considered as diffi- 
cult breathing resulting from injury of the 
neck or chest." 

Such cases as those to which allusion has 
thus been made, and very many more that 
might be quoted, serve to show that there 
may be very great difficulty in forming an 
accurate diagnosis. 3 Extreme care, there- 
fore, is requisite on the part of the surgeon 
in every case in which the symptoms are 
such as may be due to the presence of a 
foreign body in the air-passage. Inquiry 
should be made into the previous history 
of the patient, especially as to the exis- 
tence of any chest or throat symptoms be- 

1 Former edition of this work. A some- 
what analogous case is recorded by Dr. Conway 
Evans in the Edin. Med. Journal, I860, p. 626. 
See Holmes, Surgical Treatment of Children's 
Diseases, 2d edit., p. 295; also Limousin, 
quoted by Bertholle, op. cit., p. 79, for similar 
examples. 

2 Op. cit., p. 193. 

3 Upon this point, see Holmes, op. cit , p. 293. 



fore the supposed accident. Inquiry should 
also be made as to the probable presence 
in the mouth of any foreign substance ; 
and the size and shape of any such sub- 
stance should be, if possible, ascertained. 

Cases in which foreign bodies are in the 
air-passages may be distinguished fiom 
those in which respiration is obstructed by 
foreign bodies in the pharynx or oesopha- 
gus, by the comparative facility with which 
deglutition is accomplished in the former 
cases, and the difficulty generally experi- 
enced in the latter. The differential diag- 
nosis may be generally established by 
examination with the finger, or by passing 
a probang down the oesophagus. In any 
doubtful case the probang should be passed 
without hesitation. If the foreign body 
should be in the food-passage, not only will 
the diagnosis be made, but relief may be 
at once afforded. And if the foreign body 
should prove to be in the air-passage, no 
harm is likely to arise from the exploration 
of the gullet. 

The symptoms due to the presence of a 
foreign body in the air-passage may be dis- 
tinguished from those of croup or laryn- 
gitis by the sudden severity with which 
they make their appearance, and the ab- 
sence of all premonitory indications. In 
the former case, also, there is at first little 
or no pyrexia, and the difficulty of breath- 
ing is intermittent. Severe paroxysms 
come on at intervals, and then for a time 
subside. The dyspnoea is especially marked 
during expiration ; the reverse of this is 
observed in laryngitis. At a later period, 
when inflammation is established, the or- 
dinary symptoms of laryngitis of course 
present themselves ; and in some cases even 
false membranes, similar to those of croup, 
may, as already stated, be formed. 

Bronchitis, pneumonia, pleurisy, and 
phthisis may all arise in consequence of, or 
in association with, the retention of foreign 
bodies during prolonged periods. The ex- 
act diagnosis in such cases is generally a 
matter of extreme difficulty. V ery numer- 
ous cases are on record in which mistakes 
have been made. 1 

Results. — The results that may follow the 
entrance of foreign bodies into the air- 
passages have been already indicated. 
They may, however, be recapitulated with 
a few additional observations. 

1. The foreign body may be expelled 
through the glottis, either immediately 
after its entrance, during a fit of coughing, 
or at some subsequent period, with or with- 

1 See p. 887. Also, Bertholle, op. cit., p. 
84 et seq.; Bonrdillat, "Des Corps Etrangers 
dans les Voies Aeriennes," Gaz. Med., 1868, pp. 
96, 121, 122. This article, coutinued through 
several numbers of the Gaz. Med., contains 
much information, and analyses of a great 
number of cases. 
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out having produced serious structural le- 
sions. 

The period at which expulsion may take 
place varies greatly, as will be seen from the 
following summary of 124 cases, in each of 
which spontaneous expulsion took place, and 
recovery ensued : 

Period of Expulsion. No. of Cases. 

Immediately, or in less than 24 hours . 5 

Iu from 1 to 8 days 11 

8 to 30 days 16 

" 30 days to 1 year 64 

" 1 year to 17 years 28 

124 

Professor Gross quotes a very remarkable 
case (not included in the above summary) in 
which a portion of bone is stated to have been 
expelled after having been retained during a 
period of sixty years. Eecovery followed. 1 

2. Death may occur almost immediately 
after the entrance of a foreign body, from 
suffocation, or at a subsequent and very 
variable period from the same cause ; cr 
fatal hemorrhage may ensue, as in Itoki- 
tansky's 2 case, in which a small dart, drawn 
into the trachea, was forced into the in- 
nominate artery during a fit of coughing. 
In some cases in which the foreign bodies 
have been expelled, death from exhaustion 
or from some other cause has nevertheless 
resulted. 

3. Various structural lesions of the most 
serious and often fatal character may be 
produced. For example, inflammation and 
oedema, or ulceration of the mucous mem- 
brane of the larynx may be set up if the 
body is retained in the upper part of the 
windpipe ; or if it has descended lower, 
inflammation of the lung-tissues, followed 
by consolidation, or suppuration, ulceration, 
or gangrene, may be caused. Sometimes 
the lung-substance is traversed, and the 



In such cases empyema 



pleura reached, 
occurs. 

A good illustration is afforded by the case 
recorded by Mr. Carpenter 1 in which a set of 
four false teeth, made of one piece of ivory, 
had been drawn into the air passage. Thirteen 
years afterwards the patient died after au 
attack of acute pleurisy. The right pleural 
cavity contained five pints of sero-purulent 
fluid, and in it were found the artificial teeth. 
A fistulous opening was observed on the sur- 
face of the lung, through which it was sup- 
posed the teeth had passed. 

In some cases pulmonary emphysema 
results. In others the foreign body seems 
to serve as a nucleus around which tuber- 
culous deposit may take place. 

4. In some rare, instances foreign bodies, 
known to have entered the air-passages, 
have been discharged, long afterwards, 
through abscesses cr fistulous openings in 
the thoracic parietes. 

5. Results more or less successful may 
follow surgical interference ; or death may 
ensue, even though the foreign bodies have 
been removed. 

As a general conclusion to this part of 
the subject, it may be definitely and de- 
cidedly asserted that life is in peril so long 
as a foreign body of appreciable size is re- 
tained in any part of the respiratory tract. 
At the same time, it is very uncertain at 
what period danger may become imminent, 
and in what way it may arise. 

If this be true, it is obvious that the sur- 
geon should lose no time in adopting such 
measures as may secure the safety of the 
patient, and aid the removal or expulsion 
of the foreign body. 

The following carefully compiled summary 
of 554 cases must be taken for what it is worth, 
but it certainly seems to furnish a stroug argu- 
ment in favor of operative measures. It should 
be premised that no case is included in which 
death or expulsion immediately followed the 
accident. 



Eesdlt or Cases op Foreign Bodies in the Air-Passages. 



1. Cases in which no operation was performed : 
Besult. 

Expulsion after emetics ^recorded as useless in 46 


Total No. of 
Cases. 


Recoveries. 


Deaths. 


93 
164 

5 

7 


149 

5 
2 


95 
15 

5 


Discharge at late period through thoracic abscess . . 


271 i ;"« 


115 









1 Gross, op. cit. p. 172, quoted from New 
York Journal of Medicine, vol. vi., p. 23. 

2 Pathological Anatomy, vol. iv., p. 37 (trans- 
lated by Day for the Sydenham Society). 



1 Guy's Hospital Eeports, 1st Series', vol. vii. 
p. 353. 



710 



INJURIES OF THE NECK. 



Results or Cases of Foreign Bodies in the Air-Passages — {Continued). 



2. Cases in which operative measures were adopted : 
Operation. 


Total No. of 
■ Cases. 


Recoveries. 


Deaths. 


14 

3 

231 

20 
3 

12 


13 

170 

15 

3 

12 


1 

3 

61 

5 


Total number of cases, operated upon, or not .... 


283 


213 


70 


554 


369 


185 



It would thus appear that in the cases 
above summarized in which no operation 
was performed, death resulted in about 42. 5 
per cent.; and recovery in about 57.5 per 
cent. On the other hand, in the cases in 
which operative measures were resorted to, 
death resulted in about 24.8 percent.; and 
recovery in 75.2 per cent. The general re- 
salt, therefore, is greatly in favor of opera- 
tive measures. 

Treatment. — "When a foreign body is 
known to be retained in some part or other 
of the air-passage, the promptest treat- 
ment is demanded. The surgeon should 
not trust to the unaided efforts of nature 
to expel the extraneous substance, nor 
should he for an instant leave the patient 
unwatched until safety is assured. Tem- 
porizing measures should never be persisted 
in when once the means of affording effec- 
tual relief are at hand. Emetics, sternu- 
tatories, and such like "remedies" should 
not be administered. They are almost 
certain to increase the distress of the pa- 
tient, and they are not likely to be pro- 
ductive of any good result. 

If the circumstances of the case permit, 
attempts may be made to detect the foreign 
bodj 7 , by aid of the laryngoscope, and to 
remove it by direct extraction. 1 In very 
-many instances, however, in which the for- 
eign body is in the larynx, the symptoms 
are so urgent that no time is to be lost. It 
is necessary, therefore, to defer the laryn- 
goscopies examination until the safety of 
the patient has been insured by opening 
the Avindpipe. 

Inversion and succussion of the body of 
the patient have proved successful in some 
few cases ; but in many more, this method 
has been tried in vain ; 2 and as in the case of 
Brunei, it has frequently caused much dis- 



;«». 



1 See case by Gibb. Lancet, 1864, vol. i., p. 

2 Gross, op. cit., p. 205. Numerous examples. 



tress. 1 It cannot be considered as altogether 
free from risk, and should not be attempted 
unlessthe surgeon is prepared to open the 
windpipe at once in case of need. When 
the patient is inverted, the foreign body 
may fall from the trachea into the laiynx, 
and there become arrested. In such case 
occlusion of the glottis and instant suffoca- 
tion may ensue. 

As a general rule, the windpipe should 
be opened with as little delay as possible in 
every case in which a foreign body is cer- 
tainly known to be retained in any part of 
the air-passage. By this means the im- 
mediate safety of the patient is secured, 
and the subsequent expulsion or removal 
of the foreign body is aided. In some cases 
there is not a moment to lose ; the wind- 
pipe must be opened at once. Sometimes the 
patient may cease to breathe before this is 
accomplished. The operation should never- 
theless be completed, and artificial respira- 
tion instituted and perseveringly main- 
tained. In other cases there is ample oppor- 
tunity for the administration of chloroform 
[or ether], which should always be given 
if practicable ; and the surgeon may operate 
with deliberation. In other cases, again, 
the symptoms may be so slight that the 
surgeon may be inclined to hesitate before 
adopting such severe treatment as that rec- 
ommended. But there is great clanger in 
delay. An interval of calm constantly pre- 
cedes the recurrence of urgent symptoms. 
Temporary freedom from distress must not 
be regarded as contraindicating the opera- 
tion, but rather as affording the best oppor- 
tunity for its performance. If the surgeon 
hesitates to operate under favorable cir- 
cumstances, he may be compelled to do so 
in the greatest haste and under the greatest 
difficulties. In such case his chance of 
success is comparatively small. Opening 
the windpipe cannot be considered in itself 
a dangerous operation, if performed with 
due deliberation and care. The risks asso- 



1 Med.-CMr. Trans., vol. xxvi., p. 



286. 
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ciated with it depend rather upon the con- 
ditions which render it necessary, or upon 
the ill effects of the retention of the canula 
in the air-tube. Such risks are proved by 
experience to be considerably less when the 
operation is performed on account of the 
presence of a foreign body, than they are 
when it is performed on any other account. 
The expulsion or extraction of the foreign 
body, if effected early, at once removes the 
great source of danger ; and there is rarely 
any necessity for the prolonged retention 
of the canula, if eveu it has been found 
necessary to introduce it for a time. 

The part of the windpipe which should 
be opened depends upon the position which 
the foreign body is believed to occupy ; and 
also to a certain extent upon the age of the 
patient, and the size and character of the 
extraneous substance. 

When the symptoms indicate that the 
foreign body is in the larynx, laryngotomy 
should be performed. First, because in 
such cases the symptoms are, as a rule, most 
urgent, and this operation is perhaps the 
most easily and most quickly performed ; 
and, secondly, because an opening through 
the crico-thyroid membrane is near to the 
foreign body, and consequently is favorably 
situated for future proceedings. A large 
opening should be made at once. If the 
patient is very young, and the crico-thyroid 
space does not permit an opening of satis- 
factory extent, the incision may be carried 
downwards, and the operation of laryngo- 
tracheotomy accomplished. It frequently 
happens that the full access of air to the 
lungs, thus afforded, enables the patient 
to expel the foreign body at once, either 
through the glottis, or through the open- 
ing made. If expulsion should not im- 
mediately take place, the best plan is to in- 
troduce a canula and wait awhile. In the 
course of a short time the spasmodically con- 
tracted muscles of the larynx may become 
relaxed ; and the foreign body being thus set 
at liberty, may be expelled. The canula 
secures freedom of respiration ; and by its 
pressure serves to arrest hemorrhage, and 
to prevent the entrance of blood into the air- 
passage. When the patient has recovered 
irom the immediate effects of the operation, 
if the foreign body still remains unexpelled, 
attempts may be made to dislodge it by 
removing the canula and exploring the 
larynx by means of a probe or catheter. 
Great care is necessary in doing this. 

A case came under my observation sometime 
ago in which a probe was repeatedly passed 
through the larynx up into the mouth, and 
the finger was also passed down through the 
mouth into the larynx, but no foreign body 
was discovered. The child seemed free from 
all distress, and breathed well through the 
larynx. It was supposed that the foreign body 
had been dislodged and coughed up, although 



it could not be found. In the course of a few 
hours symptoms of suffocation suddenly came 
on, and before assistance could be rendered 
the child was dead. On examination a piece 
of apple-core was found in the rima glottidis, 
sticking across from one ventricle of the larynx. 
Several similar cases have been recorded. 

If the foreign body is small and smooth 
and flexible, it may easily escape detection 
by a probe. A larger instrument should 
be used. The upper end of an elastic ca- 
theter may be recommended. The small 
ivory cap, with its flat top and hole in the 
centre, renders this instrument well adapted 
for the purpose ; but it must be used with 
care. 

After laiyngotomy has been performed, 
and while the patient is breathing freely 
and safely through the canula, laryngoscop- 
ical examination may be made under fa- 
vorable circumstances. If the foreign body 
is seen, it may be extracted by forceps, such 
as represented in Figs. 143 and 144. 

In some cases, Mackenzie's Laryngeal 
Forceps (Fig. 145) may be advantageously 
used. The stem of this instrument is so 
slender as not to obscure the view. The 
blades {b) are so arranged that they can be 
turned by the screw («), so as to open in 
any direction. They are closed by pressure 
upon the trigger (c). 

Forceps constructed after the method of 
Messrs. Kobert et Collin (of Paris) are very 
suitable. This method of construction is 
illustrated by Fig. 156 on page 908. 

If the foreign substance cannot be ex- 
tracted by such means, inversion and suc- 
cussion of the patient may be tried. There 
can be no risk in making the attempt after 
the larynx has been opened ; and in some 
instances success has resulted. The cele- 
brated case of Brunei, to which reference 
has already been made, affords an excellent 
illustration. This method is most likely to 
prove successful if the foreign body is 
smooth, rounded, and heavy, as a piece of 
money, a shot, or a bullet! 

But it may happen that the foreign body 
still remains fixed in the larynx after full 
opportunity has been afforded for its ex- 
pulsion, and fair trial has been given to the 
several modes of treatment already speci- 
fied. In such case the surgeon should not 
hesitate to cut through the thyroid cartilage 
(thyrotomy). The interior of the larynx 
may be thus fully exposed, and the foreign 
body certainly found and removed. The 
incision through the thyroid cartilage 
should be carried perpendicularly upwards 
from the opening in the crico-thyroid mem- 
brane already made, and should be strictly 
in the middle line; it may also be extended 
downwards if needful, through the cricoid 
cartilage {crico-thyrotomy. ) This operation 
may be performed perhaps somewhat more 
advantageously if the trachea rather than 
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the larynx has previously been opened. 
In the former case the tracheotomy canula 
may be more readily retained during the 
operation, and the entrance of blood into 



rule, the earlier it is done the better chance 
is there of complete success ; the longer the 
foreign body is allowed to remain in the 
larynx, the more likely is it to set up in- 




Fig. 143. Laryngeal Forceps, the blades of which open laterally. 
Fie. 144. 




Fig. 144. Laryngeal Forceps, the blades of which open antero-posteriorly. 
Fig. 145. 




Fig. 145. Mackenzie's Laryngeal Forceps. 



the air-passage more easily prevented. 
Such at least has been my own experience. 
There is no difficulty in the performance of 
this operation, and there would not appear 
to be much risk involved. I find on record 
twelve successful cases, and not one in 
which death resulted. In some of the cases 
the voice has been more or less permanent- 
ly affected, but in none of them to a serious 
extent. A similar operation has been re- 
peatedly performed for the removal of 
morbid growths in the larynx, but with 
somewhat less uniform success. 1 

The period at which this operation should 
be performed must depend upon the cir- 
cumstances and conditions of the particular 
case under consideration. As a general 

1 Upon this subject, see an excellent mono- 
graph by Dr. Charles Planchon, De Laryngo- 
tomie, Paris, 1869. Also Durham, " Cases of 
Operation on the Larynx," Guy's Hospital Ee- 
ports, 3d Series, vol. xii., p. 540. Also Holmes, 
i'p. cit., pp. 298, 311. 



flammation, ulceration, and other structural 
lesions. I have performed this operation 
twice with the most successful results. In 
each case, however, there can be no doubt 
that if the operation had been performed 
much earlier than it was, the patient would 
have been spared considerable suffering and 
many risks. 1 

After the foreign body has been extracted, 
the edges of the incision through the thy- 
roid cartilage may be brought together and 
secured by suture. It may be well to re- 
tain the laryngeal or tracheal canula for 
two or three days, or until all indications 
of laryngeal mischief have passed away. 

When the symptoms indicate that the 
foreign body is in the trachea or one of the 
bronchi, tracheotomy should be performed. 
The opening made into the air-tube should 
be of considerable extent, and as low down 



1 Op. supra cit., pp. 541-G. 



FOREIGN BODIES IN THE AIE-PASSAGES. 



f71 O 



as practicable. Hilton 1 recommends that 
a transversely valvular opening should be 
made. It has been suggested that a por- 
tion of the trachea should be cut com- 
pletely out. Such a proceeding can never 
be necessary, and if adopted is not un- 
likely to be followed by serious consequences 
at a later period. The edges of the open- 
ing, whether simply longitudinal or valvu- 
lar, should be held well apart by means of 
blunt hooks, or bent wires, or dressing-for- 
ceps, or some such dilator as that repre- 
sented in Fig. 146. Or silk or wire ligatures 
may be passed through each edge of the 
wound and tied behind the neck of the pa- 
tient. In many cases the foreign body is 
immediately expelled through the opening, 
and sometimes with very considerable force. 
If immediate expulsion does not take place, 
the effect of inversion and succussion may 
be tried. If this should fail, it is generally 
better to wait for a time, the patency of 
the opening in the trachea being secured. 

Fig. 146. 




Fig. 14fi. Laborde's three-tladed dilating Forceps, 
as modified by Luer, and improved by Mayer and 
Meltzer. 

In some cases a canula may be introduced 
with advantage, and the patient allowed to 
recover thoroughly from the immediate 
effects of the operation. It cannot be too 
constantly borne in mind that in a large 
proportion of the cases that have done 
well, expulsion has not been effected until 
some time after the operation. 2 The sur- 



afforded, attempts may be made to detect 
and remove it by means of properly curved 
forceps, introduced through the opening, 
and _ directed upwards or downwards ac- 
cording to circumstances. 

The forceps of Professor Gross (Fig. 147) 
are well adapted for such a purpose : they 
are long and slender, and made of German 
silver, so that they can be bent to any de- 
gree, and in almost any direction that may 
be requisite._ In some cases snares made 
of looped wire have been advantageously 
used. The introduction of any instrument 
into the trachea, or either of the bronchi, 
usually excites violent convulsive cough, 
with heaving of the chest and lividity of 
the face. The violent cough excited some- 
times leads to the expulsion of the foreign 
body, or drives it between the blades of the 
forceps. 

If the foreign body is comparatively 
large, and is impacted in the upper part of 
the trachea, it is Detter to introduce a canula 
into the tracheal wound, and to wait until 
all spasm has had time to subside, and the 
parts are in a less irritated condition. If 
the foreign body is comparatively small and 
is situated in the lower part of the trachea, 
or has become impacted in one of the 
bronchi, it is better to lose no time in at- 
tempting to extract it by means of the for- 
ceps. Some substances, such as peas, 
beans, etc., may swell by absorption of mois- 
ture, and thus become more firmly im- 
pacted. 1 And others, as pebbles, shot, etc., 
by reason of their weight and hardness, 
may soon find their way on into one of the 
third bronchial divisions, and thus get hope- 
lessly beyond reach. 

The following summary of 167 cases in which 
tracheotomy was performed on account of the 
presence of foreign bodies in the air-passages, 
may serve to indicate to a certain extent the 
general results that have hitherto attended the 
operation in such cases. The careful consider- 



Fig. 147 




Fig. 147. Gross's Tracheal Forceps. 



geon therefore should neither feel disap- 
pointment, nor regret what he has done, 
even though the foreign body should not be 
speedily ejected, and the first attempts at 
removal should utterly fail. 

If the foreign body is still retained after 
full opportunity for expulsion has been 

1 See Medical Times and Gazette, 1667, p. 507. 

2 See table 496. 



ation of individual cases supplies still stronger 
arguments in favor of the operation, and goes 
to show that in most of the fatal cases death 
was due in no respect to the operation, but to 
delay in its performance, or to some failure 
or deficiency in the measures subsequently 
adopted. 

1 See in illustration a case by Mr. Bryant, 
Guy's Hospital Eeports, 3d Series, vol. vi., p. 
14. 
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Results of Tracheotomy on account of Foreign Bodies in the Air- 
Passages. 



1. Cases in which recovery took place: 

Mode and Period of Expulsion or Removal. 

Spontaneous expulsion through the tracheal opening : 

a. Immediately after the operation 

b. Within 24 hours 

c. At some subsequent period 

Total cases of expulsion through tracheal opening . . . 

Spontaneous expulsion through the mouth : 

a. Immediately after the operation 

6. At some subsequent period 

Total of cases of expulsion through mouth 

Eemoval by forceps, etc. : 

a. Immediately after the operation 

b. At some subsequent period 

Total of cases of removal by forceps, etc 

Total number of cases in which recovery took place. . . 



No. of Cases. 



39 
13 

10 



13 
16 



31 



Totals. 



62 



29 



39 



Totals. 



130 



2. Cases in which death occurred : 

Retention, Expulsion, or Removal of Foreign 
Body. 

Retention until death 

Expulsion : 

a. Through the mouth, immediately after the ope- 
ration 1 

6. Through the opening, immediately 2 

Removal by forceps 3 

Total cases of expulsion or removal 

Total of cases in which death occurred 

Total number of cases analyzed 



32 



167 



32 



37 



167 



167 



Bronchotomy. 

Under the general term bronchotomy, 
are included the several operations named 
respectively, laryngotoruy, laryngo-tracheo- 
toruy, and tracheotomy. In each of these 
an opening is made _ into the windpipe, 
either to afford relief in case of obstructed 
respiration, or to facilitate the expulsion or 
extraction of a foreign body, or the removal 
of a morbid growth. Each operation has 
its own peculiar merits and advantages, 
difficulties and dangers, and shares others 
which are more or less common to all three. 

1 Death seven days after from broncho- 
pneumonia. 

2 Death in one case forty hours after opera- 
tion, from convulsions ; in the other, eight 
months afterwards, from pulmonary disease. 

3 In one case the patient did not rally ; in 
the other, death occurred fifty-three hours 
afterwards, from blood gettiug into the trachea. 



In deciding which operation to perform, 
the surgeon must be guided in every case 
by the particular conditions which render 
the operation necessary, and also by the age 
and development of the patient. Laryn- 
gotomy is by far the easiest operation to 
perform, and its execution is attended by 
least risk ; but it is not so generally aj>pli- 
cable as the others, and it may involve sub- 
sequent as well as immediate damage to the 
vocal apparatus. Laryngo-tracheotomy is 
easy in execution, and not accompanied by 
any immediate source of danger ; but it is 
liable to be followed by more or less per- 
manent impairment of the voice, from the 
injury necessarily inflicted on the cricoid 
cartilage and parts therewith connected. 
Tracheotomy is comparatively difficult to 
perform, and during its performance dan- 
gers may have to be encountered greater 
and more numerous than those met with 
in either of the other operations ; but it is 
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by far the most generally applicable, and 
when once safely accomplished, is least 
likely, perhaps, to be followed by perma- 
nent ill effects. 1 But, as before said, the 
operation to be performed must be decided 
in each case by the conditions which render 
such an operation necessary, ajid the par- 
ticular collateral circumstances. That 
which would be the worst operation in one 
case, may be clearly indicated, nay, abso- 
lutely demanded, in another. 

"Whichever operation may be selected, 
chloroform should always be administered 
when practicable. [Ether, properly ad- 
ministered, is quite as satisfactory as chloro- 
form in these cases ; although it cannot, 
from its inflammability, be employed in 
connection with any form of cautery.] In 
a very large majority of cases it renders 
respiration easier by allaying spasm : it 
thus increases the safety of the patient, 
and relieves the surgeon from the demand 
which might otherwise arise for dangerous 
haste in the accomplishment of the opera- 
tion. 

In cases, however, in which suffocation 
is imminent from sudden obstruction the 
administration^of chloroform is inadmissi- 
ble. And it is unnecessary if the patient is 
already almost or entirely insensible from 
slow asphyxiation. 

Again, whichever operation is to be per- 
formed, the patient, under the influence of 
chloroform or not, must be securely held 
in proper position before the knife is used. 
This is especially requisite if the opening 
is to be made into the trachea. 

The patient should lie upon the back. 
A good firm pillow should be placed un- 
der the shoulders and upper part of the 
chest. The head must not be supported, 
nor propped forwards by any pillow, but 
must be thrown well back, and kept per- 
fectly straight until the operation is com- 
pleted. The chin must be elevated. The 
shoulders should be drawn downwards. 
This may be effected in the adult by trac- 
tion upon the upper extremities ; butin 
the child it is better to make use of a shawl 
or towel, arranged behind the shoulders, 
and carried on each side over the acromion 
and upper extremity, then crossed in front, 
and finally securely fastened behind and 
below. A small firm pad should be placed 
under the neck in such a way as to main- 
tain or increase, as far as practicable, the 
anterior convexity of the cervical spine, 
and thus to throw the windpipe forward. 
By such means, future proceedings are 

1 On the comparative merits of these opera- 
tions, especially in childhood, see the chapter 
on Tracheotomy in Holmes's Surgical Treat- 
ment of Children's Diseases, 2d edit., p. 312, et 
seq. Also Mr. Marsh's article on Tracheotomy, 
St. Bartholomew's Hospital Eeports, vol. iii., 
pp. 337, 338. 



greatly facilitated^ When the patient is in 
the position described, it is comparatively 
easy to recognize by the touch the several 
parts which serve as guides to the surgeon 
in the operations under discussion. These 
parts _ are the thyroid cartilage, the crico- 
thyroid membrane, the cricoid cartilage, 
the upper part of the trachea, and the 
isthmus of the thyroid body. The precise 
situation of each of these should always be 
distinctly made out, if possible, before the 
knife is used. But it is often very difficult 
to do so, especially in the case of a young 
short-necked, fat child. It has happened 
that the opening has been made through 
the thyro-hyoid membrane or through the 
thyroid cartilage instead of at the spot in- 
tended. 1 In the adult subject it is gener- 
ally easy enough to make out the several 
parts mentioned, with the exception some- 
times of the thyroid isthmus, the position 
of which, however, can be readily estimated 
if the cricoid cartilage is distinctly felt. 
The notch in the upper border of the thy- 
roid cartilage may serve to indicate the 
middle line of this structure when its me- 
dian ridge is not recognizable. The mid- 
dle points of the lower jaw, the thyroid 
cartilage, and the upper border of the first 
piece of the sternum, give the line in which, 
in all of these operations, the incisions are 
to be made, and from which they should 
never deviate. 

Laryngotomy.— In this operation the 
opening into the windpipe is made through 
the crico-thyroid membrane. The opera- 
tion is simple, easy, and free from risk. It 
is performed as follows : 

Chloroform having been administered or 
not, the patient is put into proper position, 
and the precise situation of the crico-thy- 
roid space is ascertained. The larynx is 
then steadied between the fingers and 
thumb of the left hand of the operator, 
and the skin to be incised is at the same 
time rendered moderately tense. A per- 
pendicular incision, an inch or more in 
length, is next made in the middle line 
through the integuments over the lower 
half of the thyroid cartilage, the crico-thy- 
roid space, and the cricoid cartilage. The 
fascia between the two sterno-hyoid mus- 
cles, and the areolar tissue are then divided, 
and the crico-thyroid membrane is exposed. 
The knife is then passed at once through 
this membrane, and the mucous membrane 
which lines it, into the larynx. Care must 
be taken to penetrate the mucous mem- 
brane effectually. When this is done, air, 
blood, and mucus are immediately and 
forcibly expelled in such a manner as re- 
moves all doubt. 

The opening may be enlarged transversely 
to the extent necessary or desirable. Dur- 

1 Marsh, op. cit. p. 349. 
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ing the course of the operation the edges 
of the wound may be held apart by retrac- 
tors, and bleeding vessels may be secured. 
The only vessels at all likely to give rise to 
troublesome hemorrhage are the crico- 
thyroid arteries (branches of the superior 
thyroid), which anastomose over the cri- 
co-thyroid membrane, and which are very 
liable to be wounded. Cases are recorded 
in which serious and even fatal hemor- 
rhage has occurred from these vessels. 1 As 
a general rule, however, they are easily 
secured, if needful, by ligature or torsion. 
Unless the symptoms are very urgent, it is 
desirable to arrest all hemorrhage before 
opening the windpipe. When an opening of 
sufficient extent is made, the canula is intro- 
duced. There is rarely any difficulty in 
doing this, if a blunt pilot trocar is used. 
But care must be taken to ascertain that 
the canula is actually in the air-passage. 
Cases have occurred in which the canula 
has been passed down into the loose con- 
nective tissue in front of the windpipe in- 
stead of into the cavity of the larynx. Mr. 
Gray 2 refers to an instance in which the 
canula was pushed down between the crico- 
thyroid membrane and mucous membrane, 
the latter not having been penetrated at 
all. The forcible ejection of air, blood, 
mucus, etc., through the canula (not by 
the side of it) unmistakably indicates 
that it has been properly introduced. The 
canula should be secured in position [by 
stitching it to the adjacent skin by a single 
silver suture, or it can be retained] by means 
of soft tapes, 3 passed round the neck and 
tied. Or the elastic band, furnished with 
hooks, especially designed for this purpose, 
may be used. The tapes should always be 
attached to the canula previous to its in- 
troduction. The canula should be of uni- 
form calibre throughout, and furnished 
with an inner tube. It should be oval (not 
circular) in section, and curved on the flat. 
Most laryngotomy canulas are made un- 
necessarily long. 

Laryngotomy is not applicable in early 
childhood, on account of the very limited 
dimensions of the crico-thyroid space at 
that period of life. It cannot be recom- 
mended in cases of acute or extensive dis- 
ease or injuries of the larynx ; nor is it 
likely to be of much service if a foreign 
body is in the trachea or bronchus. On the 
other hand, it is generally applicable in the 
adult, subject, especially in the male. And 
it is probably the best operation to adopt 
in cases in which foreign bodies are impacted 
in the larynx, in cases of limited chronic 
disease, or contractions about the upper 
part of the larynx, such as often result from 

1 Sir W. Ferpusson mentions a case. 

2 See first edition of this work, vol. ii., p. 311. 

3 What is known to ladies as French braid is 
best. 



syphilitic ulceration, etc.; and in cases in 
which respiration is impeded by polypoid 
or warty growths, and in which it is 
deemed right to open the windpipe before 
removing the growths. 

2. Laryngo-tracheotomy. — In this ope- 
ration the* crico-thyroid membrane, the 
cricoid cartilage, the crico-tracheal mem- 
brane, and the first ring or two of the 
trachea, are divided. The general method 
of proceeding is similar to that practised in 
laryngotomy, but the first incisions must be 
somewhat longer ; and in opening the wind- 
pipe the edge of the knife should be direct- 
ed from below upwards, so as to avoid 
wounding the isthmus of the thyroid body. 
This structure is comparatively large and 
vascular in early childhood, and if wounded 
is liable to bleed freely. 

Laryngo-tracheotomy may be advanta- 
geously practised if, on account of the age 
of the patient, the crico-thyroid space is too 
small to admit an opening of sufficient size, 
and if, at the same time, the surgeon fears 
to open the windpipe lower down. This 
operation should not be performed in the 
ease of an adult, because of the damage 
necessarily done to the vocal apparatus. 
When the cricoid cartilage has lost its 
early elasticity, the divided edges must be 
forcibly kept asunder, or a portion of the 
cartilage must be cut out. Either proceed- 
ing is likely to result in more or less perma- 
nent impairment of the voice, or aphonia. 
Necrosis of the cartilage also is liable to 
occur. Two fatal cases of the kind have 
come under my observation. 

3. Tracheotomy. — In this operation the 
opening is made into the trachea either 
above, through, or below the thyroid isth- 
mus. The operation above the thyroid 
isthmus differs in no important respect in 
its method of performance from laryngo- 
tracheotomy, except that the opening in 
the windpipe is limited above by the cricoid 
cartilage, and it may be requisite to draw 
the thyroid body downwards. In child- 
hood, this operation does not afford suffi- 
cient room for the introduction of the 
canula, and in the adult the operation below 
the isthmus is generally preferable. The 
operation through the thyroid isthmus can- 
not be recommended. It involves putting 
two ligatures round the isthmus, and divid- 
ing this structure between them. Before 
this can be satisfactorily accomplished^ con- 
siderable venous and even arterial hemor- 
rhage are likely to occur, and, until arrested, 
to cause much embarrassment. 

The operation below the thyroid isthmus 
is that which is ordinarily understood by 
the general designation, tracheotomy. The 
advantages, as' compared with the risks and 
difficulties, of opening the trachea in this 
situation, are greater than those afforded 
by making the opening higher up. As a 



TRACHEOTOMY. 



71 



general rule, therefore, this operation is to 
be preferred. The dangers and difficulties 
that may be encountered are unquestionably 
great, especially in the case of a young fat 
child ; but they are not by any means so 
formidable as is sometimes supposed, and, 
for the most part, may be certainly avoided 
by care and skill on the part of the sur- 
geon . 

The operation may be performed either 
by a process of slow and careful dissection, 
or by a more rapid but probably equally 
safe method. The first method is practised 
as follows : 

The patient, under chloroform or not, is 
put into the position already described. 
The facility with which the operation may 
be completed greatly depends upon the 
maintenance of this position throughout. 
The surgeon stands on the right of the pa- 
tient. A careful preliminary examination 
of the "parts is made, and the spot selected 
at which the trachea is to be opened. _ An 
incision is then made exactly in the middle 
line, extending from just above the cricoid 
cartilage nearly as low as the sternum. In 
the case of a short-necked fat patient it is 
very desirable to make the first incision long 
enough. The subcutaneous fat and con- 
nective tissue being divided, the sterno- 
hyoid muscles are brought into view, lying 
in close proximity one to the other, but be- 
tween them a faint median line may gener- 
ally be recognized. The fascia along this 
line is divided, and the muscles are hooked 
apart. The dissection is then cautiously 
continued through the fascia and connec- 
tive tissue still in front of the trachea. 
These structures [can be separated gener- 
ally by the free use of the handle of the 
knife or] are divided layer by layer, and 
held carefully aside, together with any veins 
that may be seen. The position of the 
trachea is from time to time sought with 
the finger, and the absence of any large 
abnormal vessel ascertained. The dissec- 
tion is continued until the rings of the 
trachea are clearly visible, and at least, as 
much of this tube is seen as it is intended 
to incise. During the progress of the dis- 
section, all bleeding vessels are secured as 
far as possible ; and if it happens that the 
necessary delay is of no importance, all 
hemorrhage is arrested before the trachea 
is opened. The point of the knife (the 
edge being directed upwards) is then thrust 
into the trachea, and carried upwards to 
such an extent as at once to make an open- 
ing of sufficient length. During this part 
of the operation the trachea is steadied and 
the knife is guided by the left forefinger 
of the operator. The tip of the finger 
is at once glided over the opening made, so 
as to serve as a guide in the subsequent 
introduction of the dilator or canula, and 
in the meantime to prevent the entrance 



of blood. This stage of the operation may 
be accomplished in a somewhat different 
and probably better manner, especially if 
the patient is young, and the trachea is 
small, and has but little resisting power. 
Instead of using the finger, the trachea is 
seized by means of a sharp single or double 
hook, and is drawn somewhat forwards and 
upwards, and firmly held while the opening 
is being made and until the dilator or 
canula is introduced. The last stage of the 
operation varies with the object in view. 
If the operation has been undertaken on 
account of the presence of a foreign body, 
the edges of the opening in the trachea are 
at once separated as widely as possible 
either by blunt hooks, by dressing-forceps, 
or by one of the dilating instruments espe- 
cially made for the purpose, and the general 
plan described at p. 493 is pursued. If, 
however, the operation has been rendered 
necessary by laryngeal obstruction, the 
canula (already furnished with tapes for 
fixing) is introduced as speedily as possible. 
Such is a brief description of the method 
of performing tracheotomy ordinarily rec- 
ommended. But simple, easy, and safe 
as this method may seem in description, it 
is often complicated and difficult, and 
sometimes, from the delay involved, even 
dangerous in practice. Plenty of time, a 
good light, and, above all, skilful assistants, 
are absolutely necessary to enable the sur- 
geon to accomplish his task with facility, 
if he adopt this method of operating. 
But it often happens that there is not a 
minute to be lost, and the surgeon must 
rely on himself alone. He may be called 
upon to operate at night, and there may 
be no good lamp at hand. Under such 
circumstances, it is impossible to make a 
deliberate dissection without endangering 
the life of the patient. Unskilful attempts 
to hook aside the divided structures em- 
barrass rather than aid the operator. The 
natural laxity of the several layers of con- 
nective tissue of the neck is greatly in- 
creased by their division ; and the various 
parts become capable of being moved so 
easily, and to such an extent, that they 
are almost sure to be pulled more or less 
out of position, and their normal relations 
disturbed. Thus the surgeon may be mis- 
led, and seriously hindered in the accom- 
plishment of his purpose. 

It has happened, to my knowledge, that the 
cervical vertebrae have been safely reached 
before the trachea has been found. The tra- 
chea on the one side and the large vessels on 
the other were held scrupulously apart by the 
assistants who had charge of the retractors. 1 
Mr. Marsh 2 alludes to a similar case. 

1 See Durham on " Some of the Difficulties 
and Dangers of Tracheotomy," Practitioner, 
April, 1869, p. 226. 

2 Op. cit., p. 351. 
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In the absence, therefore, of skilled as- 
sistants and a good light, and especially if 
suffocation is impending, and every mo- 
ment is of consequence, the following 
method should be adopted. 

The surgeon standing on the right side 
of the patient, who is firmly held in the 
position already described, makes a rapid 
but careful preliminary examination of the 
parts. He then places the forefinger of 
his left hand on the left side of the trachea, 
and the thumb on the right, and makes 
uniform, steady, deep pressure, until he is 
able to feel the pulsation of both carotid 
arteries. By now very slightly approxi- 
mating the finger and thumb, the surgeon 
feels that the trachea is firmly and securely 
held between them, and he has the satis- 
faction of knowing that the safety of the 
great vessels is insured. Moreover, the 
skin and superficial structures are rendered 
tense, and prevented from being moved 
downwards with the knife. The finger and 
thumb thus placed are not to be moved 
until the trachea is reached. In the next 
place, by a succession of careful incisions 
(not by a hasty plunge) the surgeon cuts 
confidently down on to the trachea. The 
finger and thumb accurately placed on 
either side, help him to judge the exact 
position of the median line, from which 
the knife must never deviate. And their 
pressure causes the wound to gape and the 
trachea to advance. The forefinger of the 
right hand is passed from time to time into 
the wound, "to make assurance doubly 
sure," that there is no important vessel in 
the way. When the trachea is reached (as 
may be known by the sensation communi- 
cated through the knife, or by examination 
with the right forefinger), it may either be 
opened at once, or it may be seized by a 
sharp hook, and opened as in the previous- 
ly described method. If the trachea is 
opened without the use of the hook, the 
knife should be guarded, lancet-like, by 
the forefinger of the hand that holds it. 

It will be observed that in operating in 
the method thus described, the trachea is 
firmly fixed throughout ; and the violent 
convulsive up and down movements which 
commonly give rise to so much difficulty 
and embarrassment are effectually obviated. 
The pressure of the finger and thumb also 
prevents in great measure venous hemor- 
rhage during the operation ; and, as a rule, 
there is no need to pause and seek the 
wounded vessel. The whole operation, 
from the first incision to the opening of the 
trachea, occupies so short a time, that the 
interference with the respiration caused by 
the necessary pressure is of no moment. 
I have adopted this method in nineteen 
cases, and in no instance have I had the 
slightest reason to regret the course pur- 
sued. In several, life would have been 



sacrificed, or at any rate imperiled, if a 
slow dissection had been attempted. 

Besides, the methods thus described, 
others have been from time to time advo- 
cated by different surgical writers. But 
such methods do not appear to possess any 
peculiar advantages or merits entitling 
them to special description in these pages. 

Various instruments called tracheotomes 
have been contrived with the view of ren- 
dering the operation more easy and less 
hazardous. But the use of all such instru- 
ments is condemned by practical exper- 
ience ; and that too, in spite of the unde- 
niable ingenuity displayed in the construc- 
tion of some of them. The surgeon who 
is competent to operate does not require 
anything of the kind ; and in the hands of 
the incompetent such contrivances are 
likely to prove dangerous. 

Whichever method of operating be 
adopted, the following general observations 
may be equally applicable. 

1. With regard to hemorrhage. Fatal 
hemorrhage during the operation very 
rarely occurs, and need not be feared if only 
clue care and promptitude are exercised. 
There can be no doubt that in some, if not 
many, of the so-called eases of fatal 
hemorrhage, death has really resulted not 
from loss of blood, but from want of 
breath ; and that, because the surgeon has 
been deterred by fear from completing his 
operation. 

Nothing but gross carelessness, or utter 
loss of presence of mind on the part of the 
surgeon, or uncontrolled struggling on the 
part of the patient, can explain the open- 
ing of the innominate or carotid artery. 
Such an accident, however, has occurred. 
It certainly ought to be remembered that 
the innominate may cross the trachea 
higher than in the normal arrangement. 
But an artery of such size must be detected 
if proper examination of the parts is made. 
Nor ought there to be any difficulty in dis- 
covering and dealing with the abnormal 
artery "as large as the radial," which is 
described as having been sometimes met 
with in front of the trachea. The thyroidea 
ima, not unfrequently found in this situa- 
tion, is rarely of sufficient size to give rise 
to serious hemorrhage, if only its possible 
presence is borne in mind, and search is 
made for it in cases of arterial bleeding 
after the canula is inserted. 

But although fatal hemorrhage is very 
rare, yet bleeding to a very considerable 
and even alarming extent often occurs, 
especially in cases of sudden or rapid ob- 
struction to respiration. Such bleeding is 
almost always venous, and usually comes 
from some communicating branch or other 
of the anterior jugular or inferior thyroid 
veins. It is' sometimes impossible to avoid 
these veins ; but every endeavor should be 
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made to do so by keeping strictly in the 
middle line [and by tearing the tissnes 
rather than using the knife). Any ves- 
sels that may be wounded should be at once 
secured by ligature or pressure, if practi- 
cable ; but attempts to do this should not 
be persevered in to the risk of the patient. 
The rule has been laid down, and repeat- 
edly quoted, that the trachea should never 
be opened until all hemorrhage has ceased. 
If the surgeon invariably abides by this 
rule, he will assuredly sometimes have to 
wait until his patient is dead. It is useless 
to let the patient die from suffocation, 
while attempting to prevent death from 
loss of blood ; and yet this has been done. 
In any case in which there is great venous 
congestion, and the patient is on the point 
of suffocation, the surgeon must go boldly 
but carefully on, and complete his opera- 
tion as quickly as possible, in spite of what 
may seem almost frightful hemorrhage. 
He must not hesitate in such a case to open 
the trachea, and introduce the canula even 
through a very pool of blood. When the 
canula is in position, and respiration is re- 
stored, either by natural recovery or by ar- 
tificial aid, the blood moves on through the 
before congested pulmonary capillaries ; 
the right side of the heart is relieved from 
distension ; the blood flows on in its natural 
course ; the previously distended veins re- 
sume their normal dimensions ; and the 
profuse hemorrhage speedily subsides, or 
is easily arrested by pressure. 

2. With regard to the opening in the tra- 
chea. In making the opening into the 
trachea, it is important to keep strictly in 
the middle line ; otherwise, as pointed out 
by Mr. Paget, "the canula is likely to 
stand awry in the wound, and its extremity 
will be turned sharply against the mu- 
cous membrane of the trachea, and will not 
only cause irritation [ulceration and he- 
morrhage], but will quickly become blocked 
with mucus." 1 It is also important not to 
thrust the knife too far into the trachea. 
Mr. Marsh mentions an instance in which 
"the scalpel was driven through both the 
anterior and the posterior walls of the tra- 
chea, and through the oesophagus till it 
struck the spine. ' ' But although the knife 
must not be thrust too far, it is almost 
more important to take care that it is thrust 
far enough, and that it is made to incise the 
trachea to a sufficient extent. It must be 
borne in mind that the mucous membrane 
of the trachea, especially if inflamed and 
swollen, may be pushed before the knife 
instead of being penetrated ; and also that 
false membranes lining the tube may simi- 
larly be pushed before the knife, and on its 
withdrawal may, valve-like, close the open- 
ing. If the opening first made into the 

1 Marsh, op. cit., p. 351. 



trachea is too small, and escapes detection 
when sought, it is better to make a second 
opening at once, rather than to lose much 
time in searching for the first. Experience 
shows that comparatively little danger, or 
none at all, is likely to arise from such a 
proceeding. 1 If the opening made in the 
trachea should be larger than it need be, 
and the wound through the skin too small 
or too completely closed, air may escape by 
the side of the canula into the areolar tis- 
sue, and emphysema may result. This ac- 
cident, however, is rarely met with, and is 
not, as a rule, of any importance. Absorp- 
tion soon takes place. 

3. With regard to the introduction of the 
canula. This is often found to be a matter 
of some difficulty ; and cases have occurred 
in which the canula has been thrust, and 
allowed to remain until death, in the areolar 
tissue surrounding the trachea. 2 In such 
cases, the pressure of the canula has fur- 
ther impeded the already obstructed res- 
piration. 3 

To facilitate the introduction of the 
canula, Trousseau, 4 and, following him, 
most French surgeons, recommend the use 
of dilating forceps. Trousseau's bivalve 
dilating forceps may be used for this pur- 
pose, or the trivalve forceps of Laborde 
(see Fig. 152, p. 494). In England, the 
bivalve canula of Dr. Fuller (see Fig. 155, 
p. 900) is somewhat in favor, on account 
of the comparative ease with which it may 
be inserted. Practically, however, it wiil 
be found by far the best plan to use the 
ordinary cylindrical canvda mounted upon a 
blunt pilot trocar (see Figs. 154 c, 158, pp. 
900, 902). By this means, the introduc- 
tion of this canula is rendered easier than 
that of the bivalve canula, to the use of 
which there are many objections; and the 
operation is simpler than when a dilator 
is employed. If the surgeon should not 
possess a trocar, an elastic catheter or bou- 
gie may be used as a substitute. But the 
long firm handle of the trocar renders the 
manipulation of the instrument so mounted 
much more easy. 

4. With regard to the completion of the 
ojicration. In every case, however appar- 
ently hopeless it may have become, the 
surgeon should complete his operation. 
The tube should be introduced even though 
the patient have ceased to breathe before 
this can be accomplished; and the most 
persevering efforts should be made to effect 
resuscitation by aid of artifieial respiration. 
Blood that may have entered the trachea 
must be sucked out by the mouth of the 

1 A good illustration is mentioned by- 
Holmes, op. cit., p. 323, note. 

2 Marsh, op. cit., p. 352. 

3 Holmes, p. 323. 

4 See Trousseau, Clinique Mcdicale, 1868, t 
i., p. 466. 
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surgeon, or by means of a syringe (if the 
disease is of infectious nature) ; its entrance 
may be prevented, and its expulsion fa- 
vored by turning the patient on his face 
from time to time. Under such treatment 
recovery has been repeatedly effected in 
cases apparently the most hopeless. 

The canula. — Attention to the size, 
shape, and general construction of the 
canula is of great importance. It should 
always be double ; that is to say, it should 
consist of an outer tube which remains 
fixed in the trachea, and an inner tube 
which may be removed from time to time. 
Sometimes the canula is too short, and the 
neck-plate becomes buried in the wound. 
Sometimes it is too long, and presses 

Fig. 148. 





Fig. 148. Ordinary Tracheotomy Canula. a. 
Outer tube. b. Inner tube. c. Blunt-pointed pilot 
trocar. 

against the oesophagus behind, and pro- 
jects in front to a greater or less extent 
from the wound, in which case it is very 
liable to be forced out. The canulas in 
ordinary use are so curved that the lower 
extremity often impinges on the mucous 
membrane of the anterior wall of the tra- 
chea ; and sometimes the convexity of the 
curve comes in contact with the posterior 
wall. In either case ulceration may be 
produced sooner or later, and very serious 
results may follow. " Two cases have oc- 
curred in Gary's Hospital, in each of which 
ulceration so produced extended through 
the anterior wall of the trachea into the 
innominate artery. Fatal hemorrhage of 
course ensued." 1 Another instance of the 
same kind is recorded by Mr. Wood. 2 And 

1 Durham, in Practitioner, p. 220. 

2 Path. Trans., vol. xi., p. 20. 



even in cases in which there has been no 
reason for supposing that any large trunk 
has been perforated, serious and occasion- 
ally fatal hemorrhage has occurred. Mr. 
Marsh 1 states that four or five cases have 
come under his observation. Again, ab- 
scesses, bronchitis, pneumonia, pyaemia, 
and other more or less fatal conditions, 
have sometimes resulted directly or indi- 
rectly from the inflammation or ulceration 
set up by the canula. It is easy to under- 
stand that in all cases the presence of the 
canula is likely to set up more or less local 
irritation and inflammation, which may 
spread along the air-tube. But that such 
serious results should ensue as those de- 
scribed, seems to indicate something wrong 
in the construction or management of the 
canula. 

The canulas ordinarily met with in this 
country are of three kinJs. First, the or- 

Fig. 149. 




Fig. 149. Dr. Fuller's Bivalve Tracheotomy Can- 
ula, a. Outer portion vieAved from behind, b. In- 
ner tube, side view. 

dinary English canula, which consists of an 
outer tube complete throughout (Fig. 
148 n), and an inner tube cut away on its 
convex and concave aspects (Fig. 148 b). 
so as to facilitate its passage into and out 
of the outer tube. The curve of this can- 
ula represents about a quarter of a circle. 
Second, the ordinary French canula, some- 
what less curved. Both the inner and 
outer tubes are complete. Thirdly, the 
bivalve canula of Dr. Fuller, in which the 

1 Op. cit., p. 364. On the dangers due to the 
presence of the canula, see also Trousseau, op. 
cit., p. 477 ; H. Eoger, in Archives Generates ; 
Med. Times and Gaz., vol. xix., Eeport on 
" Tracheotomy." 
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outer tube is represented by two blades 
(Fig. 149a), which maybe approximated 
by the finger and thumb during the intro- 
duction of the instrument, and are after- 
wards kept apart by the insertion of a com- 
plete inner tube (Fig. 149 Z>), through which 
respiration is carried on. 

In each of these forms, the canula is rigid 
throughout, and therefore is liable to press 
continuously upon any spot upon which it 
may impinge. 

The improved French canula of M. Roger 
is so constructed 1 that though the neck- 
plate is fixed, the tube in the trachea is 
allowed to move to a certain extent with 
the motions of the parts. Trousseau 2 states 
that since such eanulas have been in use at 
the Hopital des Enfants Malades, ulcera- 
tions of the trachea have been much less 
frequently produced. 

Canulas of the various forms described 
are made of different sizes. It has been 
repeatedly asserted that the canula should 
be as nearly as possible of the same calibre 
as the trachea into which it is to be in- 
serted. But this is altogether a mistake, 
and any attempt to carry such an idea into 
practice cannot fail to be dangerous. 

Mr. Marsh 3 has shown by a series of 
careful measurements that the calibre of 
the cricoid cartilage is considerably less- 
than that of the trachea. Mr. Holmes 4 
has further shown, in a similar manner, 
that the area of the glottis when fully ex- 
panded is smaller than that of the trans- 
verse section of the cricoid. Moreover, it 
may be readily seen, on laryngoscopic ex- 
amination, that during ordinary tranquil 
respiration the glottis never is expanded to 
its fullest extent. Thus it becomes evident 
that there is no need to employ a canula 
the calibre of which is anything like equal 
to that of the trachea. And a little con- 
sideration shows that it would certainly be 
un physiological and probably dangerous to 
make the attempt. It may safely be ac- 
cepted that the ordinary canulas are of 
sufficiently large calibre for the purpose in- 
tended. 

With regard to their length and curva- 
ture, however, there is room for improve- 
ment, as is clearly indicated by what has 
been already advanced. With the view to 
obviate the possible sources of clanger to 
which the canula may give rise, and some of 
the difficulties connected with its manage- 
ment, I recently devised the form of canula 
represented in Figs. 150 : 151, 152. 5 The 
outer tube (Fig. 150) is so shaped as to pass 
straight back into the trachea, and then to 

1 The construction by which this is effected 
is adopted in the canula, Fig. 156. 

2 Op. cit., vol. i., p. 477. 

3 Op. cit., p. 342. 
* Op. cit., p. 325. 

5 Made by Mayer and Meltzer. 
VOL. I. — 46 



turn downwards in such a manner that its 
extremity may lie in the middle of the 
trachea, and its edges may not press against 
the mucous membrane. The straight por- 
tion A slides in the collar B, but can be 
fixed at any point by means of the screw c. 
The length of the portion of the tube in 
the wound is thus easily regulated in ac- 
cordance with the depth at which the tra- 

Fig. 150. 




Pia. 150. Durham's canula, outer tube. 

Fig. 151. 




Fig. 151. Durham's canula, inner tube. 



chea is situated. The projection of the 
end of the tube beyond the collar prevents 
mucus, etc., when once expelled, from be- 
ing drawn in again by the next inspiration. 
The collar B is attached to the small plate 
D, which is loosely articulated with the 
neck-plate E by means of two alar processes, 
which pass under little wire arches on E in 
such manner as to permit the portion of 
the tube in the trachea to accommodate 
itself in position during the various move- 
ments of the head and neck. The distal 
portion of the inner tube (Fig. 151) con- 
sists of several small pieces jointed together 
in the "lobster-tail" fashion. The adop- 
tion of this construction enables this tube 
to pass easily into and out of the outer tube. 
The pilot trocar (Fig. 152) is constructed 
on the same principle. Experience has 
now amply shown that the advantages pre- 
sented by this form of canula are not simply 
imaginary. 

After-treatmeiit, complications, and ac- 
cidents. — After the operation is completed, 
and the paroxysmal fits of dyspnoea and 
violent cough which immediately follow 
the insertion of the canula have subsided, 
the patient usually experiences the greatest 
possible relief, and is soon ready to sink 
into a peaceful sleep. The edges of the 
AYOiind should be approximated by means 
of a strip or two of sticking plaster, or may 
be left altogether open. Sutures, as a rule, 
should not be used. The surrounding part s 
of the neck should be well-oiled oyer if the 
patient is suffering from diphtheria. And 
in such ease it may be a good plan to apply 
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nitrate of silver to the cut surfaces in the 
manner recommended by Trousseau. As 
a general rule, the simplest after-treatment 
only is requisite. But such simple treat- 
Fig. 152. 




Fig. 152. Durham's pilot trocar. 



ment, to be effectual, requires the greatest 
vigilance, and sometimes considerable skill. 

The patient should be surrounded by a 
warm and moist, but not oppressively 
close, atmosphere. The general tempera- 
ture of the room should be uniformly main- 
tained ; and dishes of hot water, or some 
specially contrived apparatus, should be so 
arranged as to moisten the air the patient 
is about to breathe. Water kept boiling 
in a Florence flask by means of a spirit- 
lamp may be made to answer the purpose ; 
or a long tube may be attached to the spout 
of a kettle on the firej and the steam which 
issues from it directed towards the patient's 
neck. It might be well if he could breathe 
the "atmosphere of an orchid house" 1 
without being in it. If the patient should 
unfortunately be placed in the midst of a 
large hospital ward, his bed must be par- 
tially surrounded by a tent-like arrangement 
of screens and blankets. 

In most cases in which tracheotomy has 
been performed, especially in those in which 
it has been rendered necessary by croup, 
diphtheria, acute laryngitis, etc., the con- 
stant attendance of a vigilant and skilful 
nurse during a longer or shorter period is 
absolutely required. The superlative im- 
portance of careful watching, judicious 
management, and unwavering perseverance 
to the very end, cannot be exaggerated. 
For want of such watching, management, 
and perseverance in the after-treatment, 
many patients have been lost. In such 
cases, the operation has usually been fol- 
lowed by immediate and intense relief, and 
it has been too readily supposed that noth- 
ing more need be done. 

The special treatment required varies 
with the accident or disease which has ren- 
dered the operation necessary. If, for ex- 
ample, it has been performed on account 
of the presence of a foreign body, as soon 
as the foreign body is removed or expelled 
the canula may be removed, and the wound 
allowed to cicatrize. If it has been per- 
formed on account of croup or diphtheria, 
constitutional treatment may be necessary. 

1 Cooper Forster, Surgical Diseases of Chil- 
dren, p. 54. 



If it has been performed on account of 
obstruction arising from the effects of 
syphilitic disease, constitutional as well as 
local treatment is called for. In all cases, 
however, it is requisite that blood, 
mucus, discharges, and membranes 
should be wiped away immediately on 
= their expulsion from the canula, and 
that the inner tube should be with- 
drawn, cleaned and replaced as often 
as may be needful. The dry tenacious 
stuff that so rapidly and firmly blocks 
the canula, and is sometimes so diffi- 
cult to clean off, may be readily soft- 
ened by immersing the tube in a weak 
solution of potash. Before reintroducing the 
inner tube, it should always be thoroughly 
oiled. When the period is reached at which 
the tube no longer requires constant watch- 
ing and changing, it is a good plan to place 
over the neck of the patient a small light 
cradle on which two or three layers of 
moistened muslin are lightly laid. The air 
is thus moistened, and the entrance of 
dust, etc. , is prevented. 

The after dangers of the case arise in 
great measure from the progress or effects 
of the disease or accident which may have 
rendered the operation necessary. 1 But 
there can be no doubt that the operation 
itself, and especially the retention of the 
canula, may expose the patient to certain 
risks. Bronchitis and broncho-pneumonia 
not unfrequently result, and sometimes 
prove fatal. These affections may be 
caused, directly, by the admission of un- 
warmed, unmoistened air to the lungs ; or 
indirectly by the extension of inflammation 
from a spot irritated or ulcerated by the 
pressure of the canula. 

In all cases it is desirable to dispense 
with the use of the canula at the earliest 
possible period, not only to relieve the pa- 
tient from the risk occasioned by its pres- 
ence, but also to favor the restoration of the 
vocal apparatus to its normal state. The 
canula should be closed for a time by the 
finger or other means, and the attempt 
should be made to ascertain how far respira- 
tion can be naturally accomplished. The 
experiment should be persisted in at inter- 
vals, until it becomes evident either that 
the canula may be safely withdrawn, or 
that it would be hazardous to do so. The 
canula should not be withdrawn unless the 
patient can be watched by an attendant 
competent to replace it in ease _ of need. 
Before withdrawing the canula, it should 
have been ascertained that the patient can 
breathe for some hours with the orifice 
plugged. Small silver plugs, with perfora- 
tions of different sizes, may be advantage- 
ously used. 

1 See the article in the Practitioner already 
quoted. 
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In some cases the muscles of the larynx 
waste, and become inactive from prolonged 
disuse. In other cases obstacles to the res- 
toration of natural respiration arise from 
the presence of exuberant granulations 
which spring up around the tracheal open- 
ing. 1 In other cases, again, contractions 
of the diseased or injured part occur. In 
each class of cases an attempt should be 
made to remove the source of the difficulty : 
in the first class, by inducing exercise ; in 
the second, by appropriate applications ; in 
the third, by dilatation. 

After the canula has been removed, the 
opening made,, as a rule, speedily closes. It 
very rarely happens that any serious con- 
striction of the trachea results ; unless, in- 
deed, a considerable portion has been inju- 
diciously removed in the course of the 
operation. 

In many cases the canula cannot be 
safely dispensed with until after the lapse 
of months or years ; and it maybe necessary 
during the remainder of life. In such cases 
it is very important to remove and examine 
the canula from time to time, for it is 
liable to undergo a process of slow corro- 
sion. Mr. South mentions an instance in 
which the tubular portion became detached 
from the neck-plate and dropped into the 
trachea. Mr. Hilton has met with two 
similar examples. In each case the de- 
tached portion was successfully removed 
from the trachea by means of forceps, but 
not until after life had been seriously im- 
periled. If it should be necessary to wear 
the canula during a prolonged period, it is 
better to exchange the silver canula first 
employed for one made of vulcanite. Such 
canulas are much lighter, more comfortable 
to wear, and being less sharp, are not so 
likely to cause ulceration of the mucous 
membrane. 

The diseases and accidents which render 
it necessary to make an opening into the 
windpipe are very various. The period at 
which the operation should be performed, 
and the spot at which the opening should 
be made, vary with the particular condi- 
tions which may demand the operation. 
These points are discussed in the several 
sections which refer to such conditions. 
In general terms it may be stated that one 
or other of the operations described may 
be necessary in any case of disease or injury 
which produces pathological or mechanical 
impediment to the free passage of air 
towards the lungs ; and that in any such 
case the surgeon must be prepared to ope- 
rate at any moment. 

Foreign Bodies in the Pharynx. 
Foreign bodies of various kinds often be- 

1 On such conditions sec the excellent paper 
of Mr. T. Smith, Med.-Chir. Trans., vol.xlviii., 
p. 227. 



come fixed in some part or other of the 
pharynx. If thin and pointed, such as 
pins, needles, fish-bones, bristles, etc., they 
most frequently stick between one or other of 
the pillars of the fauces and the tonsil, or in 
the mucous folds connecting the base of the 
tongue with the epiglottis. If more bulky, 
such as portions of food, pieces of money, 
etc. , they generally become arrested at or 
about the junction of the pharynx with the 
oesophagus, where the tube is narrowest 
and least easily expansible (the cricoid 
cartilage being in front), and where the 
muscular coat changes its character. 

However small the foreign substance may 
be, it occasions much discomfort until it is 
removed ; and the sense of discomfort often 
remains some time after removal has been 
effected. A small pointed body sticking 
between the pillars of the fauces, or be- 
tween one of them and the tonsil, causes 
more or less local pain, with a pricking 
sensation, increased on pressure behind the 
angle of the jaw. Sometimes there is con- 
siderable difficulty in swallowing, and pain 
on attempting to do so, accompanied by a 
disposition to vomit. Occasionally spas- 
modic contraction of the pharynx and oeso- 
phagus is excited. If the foreign body 
sticks in the mucous membrane at the root 
of the tongue, near the upper orifice of the 
larynx, in addition to the symptoms already 
mentioned, cough and more or less diffi- 
culty of breathing sooner or later come on. 

An interesting case related by Mr. South 1 
shows the severity of the symptoms that may 
be produced by a foreign substance in this 
situation, and also the care needful for its de- 
tection. A lady swallowing a morsel of food 
felt a sharp substance stick in her throat. She 
experienced constant pricking pain, and in the 
course of a few hours began to suffer from 
cough and repeated attempts at deglutition. 
Nothing being found on examination, the Case 
was considered to be one of local irritation. 
In the course of twenty-four hours the symp- 
toms became so aggravated as to threaten suf- 
focation. She was seen by Mr. Tunaley, and 
tracheotomy was at once performed. On sub- 
sequent examination with the fiuger, the point 
of what was supposed to be a pin was felt when 
an attempt was made to swallow. The foreign 
body was removed by means of a pair of dress- 
ing forceps bent for the purpose, and proved to 
be a bristle about an inch in length. This 
was believed to have penetrated the mucous 
membrane at the root of the epiglottis, and to 
have produced spasm of the glottis by the irri- 
tation set up. 

Sometimes a small sharp body may pene- 
trate the pharyngeal wall, and give rise to 
serious or fatal hemorrhage by wounding 
the carotid or some other important artery. 

Mr. Joseph Bell 2 records the case of a lad 

1 South's Chelius, vol. ii., p. 384. 

2 Medical Gazette, 1842-3, p. 694. 
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who "swallowed" a sewing needle with his 
food. He felt some pain, but the accident was 
not considered to be serious, until the ninth 
day, when he began to spit up blood. On the 
tenth day there was great hasmatemesis, and 
death took placo in a few minutes. On ex- 
amination, the larynx and trachea were found 
to be filled with clotted blood. So also was the 
stomach. The pharynx was transfixed opposite 
the middle of the thyroid cartilage by a sew- 
ing needle three inches long, the point of 
which had penetrated the common carotid 
artery. 

Occasionally foreign bodies get into the 
pharynx from without by passing through 
the skin and other superficial structures. 

Mr. Jardine Murray 1 relates a remarkable 
case in which he removed from the pharynx 
of a woman a sewing needle which had stuck 
into her neck half an hour previously. 

Foreign bodies when large, as already 
stated, usually become impacted at the part 
where the pharynx becomes continuous 
with the oesophagus. Occasionally, how- 
ever, they may be arrested higher up. A 
striking example is afforded by a case nar- 
rated by Mr. Paget. 2 

An old gentleman lying down faint, or in a 
slight epileptic seizure, got one of his sets of 
false teeth into his pharynx. He became half 
conscious, and for a time suffered from dyspnoea 
and a sense of choking. These symptoms sub- 
sided in a few days. He had, however, some 
difficulty in swallowing, which gradually in- 
creased. He had frequent short hacking 
cough. He felt constriction about his cricoid 
cartilage, but no considerable pain. The symp- 
toms were not explained, for no examination 
was permitted. Four months after the acci- 
dent he was seen by Mr. Paget, who, on de- 
pressing the tongue, indistinctly saw some- 
thing white near the epiglottis, and on intro- 
ducing his finger at once felt and easily hooked 
up the missing set of teeth. This consisted of 
a large palate plate with nine false teeth at- 
tached, and having spaces to fit round three 
remaining natural teeth. "The piece lay be- 
tween the base of the tongue and the epiglottis, 
very closely fitted to all the surface on which 
it rested." It is certainly worthy of note that 
so large a foreign body should have remained 
in the pharynx without seriously obstructing 
respiration or absolutely preventing swallow- 
ing. 

As a general rule, foreign bodies of large 
size, impacted in the lower part of the 
pharynx, speedily cause death from suffo- 
cation, either by compressing the upper 
part of the larynx or by producing spasm 
of the glottis. In some cases death occurs 
so suddenly that the patient is supposed to 

1 Medical Times and Gazette, May 7, 1859, 
p. 468. In this paper reference is made to 
numerous interesting cases both in man and 
the lower animals. 

2 Medical Times and Gazette, Jan. IS, 1S62, 
p. 58. 



have died of apoplexy. Numerous in- 
stances are on record. Such an accident is 
most likely to happen if the the pharyngeal 
muscles are partially paralyzed. 

Two cases of this kind have occurred within 
the last few years in Guy's Hospital. In each 
case the patient was under treatment for pa- 
ralysis. In each death took place suddenly, 
during a meal ; and on examination a portion 
of food was found in the pharynx pressing 
upon and completely closing the entrance to 
the larynx. Mr. South narrates the following 
curious example of arrest of a foreign body in 
the pharynx. A medical man, eating his break- 
fast in haste, suddenly felt choked. He could 
not swallow the morsel in his throat, and he 
could not breathe. He thrust his fingers back, 
and tried to pull out the portion of food. He 
succeeded in his attempt, and found that the 
piece of meat half-swallowed was attached by 
a thread of fibrous tissue to another piece 
which had became entangled in his teeth. 
This thread had pressed down the epiglottis, 
so that every effort to swallow only made him 
worse. A similar accident occurred to the 
same gentleman on a second occasion, and re- 
lief was similarly obtained. 

Hard irregular substances, with sharp 
points or angles, as fragments of bone, im- 
pacted in the upper and back part of the 
pharynx, may cause ulceration, and lead to 
various serious complications. In some 
instances, caries of one or other of the 
upper cervical vertebras has resulted. 1 

Mr. C. H. Moore 2 relates two cases in which 
deepseated abscesses in the neck followed the 
impaction of foreign bodies in the pharynx. 
In each of these the foreign body was extracted 
externally after the abscess had been opened. 
In one case the foreign body was a piece of 
straw; in the other (under the care of Mr. 
Hulke) a husk of grass. 

Treatment. — In every ease, the mostcare- 
ful attempts should be made to discover, and 
to remove through the mouth, any foreign 
body that may have become impacted in 
the pharynx. Should such attempts prove 
successful, the patient is not only relieved 
from immediate pain and discomfort, but 
is spared from the risk he might have to 
encounter if the foreign body were pushed, 
or allowed to pass, further down the gullet. 

The foreign body, if small and sharp, 
should be carefully sought by sight and 
touch ; and when discovered, removed by 
the finger, or with appropriate forceps. 
More harm than good is likely to result 
from indiscriminately and roughly wiping 
round the fauces with a sponge, on the 
| chance of catching the foreign body. 

The widely-opened mouth of the patient 
may be illuminated either by placing him 

1 See cases by Fleury and Schupfe, quoted 
in Nouveau Dictionnaire de Medecine ct Chi- 
rurgie, art. Atlo'idienne, p. 797. 

2 Lancet, Sept. 10, 1864, p. 287. 
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opposite a good light, or by aid of the 
frontal mirror of the laryngoscope. 1 When 
the patient is made to inspire deeply, and 
the tongue is depressed, the soft palate he- 
comes raised, and the pillars of the fauces 
are widely separated. Under such circum- 
stances, a small, sharp extraneous sub- 
stance sticking in the folds of the palate, 
or between them and the tonsil, may often 
be seen. Sometimes the laryngeal mirror, 
properly directed, may be used with very 
great advantage. 

If the foreign substance cannot be seen, 
the finger may be introduced into the pha- 
rynx, and gently passed over the surface of 
the mucous membrane. Care should espe- 
cially be taken to explore thoroughly the 
sulci between the pillars of the fauces and 
the tonsil. If the foreign body should be 
low down in the pharynx and beyond the 
reach of the finger, it may sometimes be 
detected by means of the laryngeal mirror, 
or by examination with a long probe, or 
slender properly curved forceps. If after 
thorough search the foreign body remains 
undiscovered, it is sometimes better to wait 
until the next day, rather than to proceed 
to the indiscriminate wiping round of the 
pharynx so often practiced, and to which 
allusion has been already made. A bristle 
or a herring-bone, or any such substance, 
often becomes extricated after a time, and 
passes on down the gullet. 

If a large foreign body seriously inter- 
feres with respiration, and is too firmly im- 
pacted to be at once removed, laryngotomy 
must be performed without delay. Further 
attempts at removal may then be made in 
safety ; or if these fail, the foreign body may 
sometimes be pushed on into the stomach. 

Habicot 2 relates a very successful case of 
this kind. A lad, fearing to be robbed, at- 
tempted to swallow nine pistoles wrapped up in 
a piece of linen. The packet could not pass the 
narrow part of the pharynx, and suft'ocation 
impended from its pressure. The windpipe 
was opened, and the boy's life was saved. The 
pieces of gold were subsequently pushed on 
into the stomach, and were discharged from 
the anus eight or ten days afterwards. 

Coins, arrested in the lower part of the 
pharynx, obstruct the passage of the food 
and impede respiration in a degree vary- 
ing, not only with their size and precise 
position, but also with the direction in 
which thej T lie. 

I have, in two cases, extracted a halfpenny 
from this part of the pharynx, or the upper 
part of the oesophagus of a child. In one ease 
the child had been absolutely unable toswallow 
even fluids since the accident, a period of six 

1 See the chapter on the Laryngoscope, in 
vol. iii. 

2 Mem. de 1'Aead. de Chirur., t. xii., p. 243. 



days, but respiration was scarcely affected. 
The child was almoststarved to death. In the 
other ease, the child had been able to swallow 
fluids tolerably well, but the breathing was 
somewhat impeded and eroupy, and the voice 
was lost. A few hours only had elapsed since 
the accident, but there was considerable and 
increasing distress. In the former ease the 
coin was lying with its flat surfaces upwards 
and downwards, and ou the upper surface was 
a little heap of condensed alimentary materials. 
In the other case the coin was fixed obliquely 
across the food passage, and its edges were up- 
wards and downwards. In each ease the coin 
was extracted without difficulty by means of 
the " money -probang " figured on page 908. In 
the case in which the coin was lying flat, some 
force was required to push the probang past it. 

If the foreign body is very irregular, or 
covered with sharp projecting points, as an 
artificial tooth plate, and is too low clown 
to be reached, or too firmly fixed to be re- 
moved without dangerous violence, the 
operation of pharyngotomy may be per- 
formed. This operation, which practically 
need not be distinguished from that ordi- 
narily termed cesophagotomy, is discussed 
under this latter title on p. 909 et seq. 

Aforeignbody may remain in the pharynx 
for a considerable period. 

Dr. Ogier Ward 1 reeords a ease in which a 
halfpenny was impacted in the pharynx of a 
child, during eight months. Stridulous breath- 
ing and difficulty in swallowing came on im- 
mediately after the accident. The child could 
only suck one mouthful of milk at a time, 
and was obliged to withdraw from the breast 
at each attempt to swallow. One morning, 
after a severe fit of coughing the day before, 
the child took the halfpenny out of his mouth 
and gave it to his father. The halfpenny was 
much worn and corroded, and was thickly 
coated with dried mucus and masticated food. 
The patient gradually recovered. 

Monro mentions a ease in which an extrane- 
ous substanee, arrested at the termination of 
the pharynx, became lodged in a sac of some 
length which descended behind the oesophagus. 

Rokitansky 2 remarks that "sometimes 
small hard bodies, such as cherry-stones, 
give rise to serious occurrences, by causing 
at different parts of the oesophagus, but 
chiefly at the lower constrictor of the 
pharynx, the formation of diverticula. " 

It may reasonably be questioned, how- 
ever, whether in such cases it would not be 
more correct to suppose that the small hard 
bodies got into, and perhaps increased, 
diverticula already existing, than to state 
that the diverticula were originated by the 
presence of the foreign bodies. 

Foreign Bodies in the (Esophagus. 
A foreign body may become arrested 

1 Pathological Transactions, 1848-49. 

2 Pathological Anatomy (Sydenham Society's 
Translation), vol. ii., p. 12. 
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and fixed in any part of the oesophagus. 
Generally, however, lodgment takes places 
either opposite the cricoid cartilage, or jnst 
above the diaphragm : it is in these situa- 
tions that the tube is most constricted, and 
that the foreign body is most readily held 
by muscular spasm. 

The substances that have been retained 
in the oesophagus are very various. Among 
the most frequent are portions of food, such 
as pieces of crust, or imperfectly chewed 
meat, fragments of bone swallowed in soup, 
pieces of money, pins, needles, buttons, 
artificial teeth, etc. ; less frequently, knives, 
forks, scissors, spoons, keys, etc. In one 
instance the handle of a punch-ladle was 
rammed down the throat, and became im- 
pacted in the oesophagus. 1 In another in- 
stance a boy got a large pike-hook fixed in 
his own gullet. 2 Legouest 3 states, that 
small leeches are often swallowed, in drink- 
ing-water, by soldiers in campaign. They 
are apt to attach themselves to the walls 
of the pharynx or upper part of _ the 
oesophagus, and to give rise to consider- 
able discomfort, frequent desire to vomit, 
and intermittent flow of blood from the 
mouth. 

The symptoms and ultimate effects vary 
with the size, shape, and angularity or 
pointedness of the substance, and the posi- 
tion in which it becomes fixed. 

If the foreign substance is small, it may 
simply produce irritation, with more or less 
dysphagia and pain in swallowing. Its long- 
continued presence, however, may excite 
inflammation, which may gradually go on 
to suppuration and ulceration. 

If the foreign body is small in bulk, but 
pointed and sharp, as a needle, pin, etc., it 
may stick for a long time in the mucous 
membrane, and defy all attempts at re- 
moval. In other instances it may quickly 
become loosened by ulceration, and maybe 
got rid of either by being vomited, or by de- 
scending into the stomach, and being voided 
with the faeces. Sometimes a foreign 
body of this kind penetrates the walls of the 
oesophagus, and subsequently pierces the 
trachea or the aorta, or finds its way on to 
some remote part of the body, and ap- 
proaches the surface, and finally, after the 
lapse of months or years, becomes dis- 
charged through an abscess to which it has 
given rise. Sometimes fatal results speedily 
ensue. 

A remarkable case is recorded by Mr. An- 
drew 4 as having come under his observation. 
A woman found on a doorstep in a dying state, 

1 Museum of Koyal College of Surgeons. 
Path. Catalogue, vol. iii., p. 28. 

2 Dr. Gillespie, Edin. Med., Journ. , 1858, p. 
770. 

3 Chirurgie dArmee, p. 435- 

* Lancet, Aug. 25, 1860, p. 186. 



was removed to University College Hospital. 
Before her admission she had ceased to breathe. 
On examination, a fish-hone was discovered 
perforating the stomach close to the oesophagus, 
"then the diaphragm and pericardium, and 
lastly the substance of the posterior surface of 
the heart; then inflicting a jagged wound in 
the middle of its septum, immediately over 
the right coronary artery and vein, and punc- 
turing the latter vessel." . . . . " The pericar- 
dium was filled with a pint and a half of fluid 
blood, . . . poured out by the wounded vein." 
It is very probable, according to the report, 
that the bone was first impacted in the lower 
part of the oesophagus, theu reversed in direc- 
tion by the passage of a portion of food, and 
lastly by muscular contraction forced through 
the walls of the tube. 1 

If a comparatively large, hard, and angu- 
lar or pointed foreign body is retained in 
the oesophagus, deglutition is, as a rule, 
rendered more or less difficult or impossi- 
ble ; and other results of the most serious 
character may speedily follow. 

Dr. J. W. Ogle 2 records a case in which a 
portion of bone, arrested in the oesophagus, set 
up ulceration of au intervertebral substance. 
Disease of the spinal cord followed. Mr. Dun- 
can of Edinburgh 3 relates a case in which the 
metal setting of some false teeth stuck in the 
oesophagus. The sharp points caused ulcera- 
tion, which extended through into the arch of 
the aorta. Fatal hemorrhage ensued. Dr. 
Frederick Spry, 4 of the 2d Life Guards, 
brought before the Pathological Society, in 
April, 1868, a specimen illustrating the follow- 
ing interesting case. A trooper in robust gen- 
eral health, complained on March 24, 1868, " of 
indigestion and oppression at his chest, the 
result, he said, of having .... on the previ- 
ous Saturday, swallowed a piece of gristle, 
which seemed to stick half-way down." Pur- 
gatives and emetics were administered, but 
without beneficial effect. Two days afterwards 
the patient seemed "very ill. His counte- 
nance was pale and anxious, and he suffered 
very much from pain in the chest." The pain 
increased and seemed to spread. In the after- 
noon he was able to swallow some milk. In 
the evening, after stooping, he suddenly 
vomited an enormous quantity of arterial 
blood, and fell back on his pillow, dead. On 
post-mortem examination, there was found 
about the middle of the oesophagus " a round 
blackish, ulcerated mass, the size of a three- 
penny piece," in the centre of which a sharp 
spicula of bone proj ected. The bone was traced, 
on into " the aorta, in the ascending portion 
of which, about an inch and a quarter below 
the origin of the arteria innominata, a similar 
dark-colored patch of ulceration was detected, 
inclosing the other end of the bone. Across 
the ulcer a rent had taken place, about one- 
fifth of an inch in length." Mr. Bradley re- 
cords the case of a " smasher " who attempted 
to swallow a counterfeit half-crown. Eight 



1 See Edin. Med. Jour., vol. vi., p. 471. 

2 Pathological Transactions, vol. iv., p. 27. 
The specimen is in the Museum of St. George's 
Hospital. 

3 Northern Journal of Medicine, May, 1844. 
i Pathological Transactions, vol. xix., p. 219. 
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months afterwards, death occurred from sud- 
den profuse hemorrhage. The coin was found 
to have produced ulceration of the gullet ex- 
tending into the aorta. 1 

Foreign bodies of large size impacted in 
the upper part of the oesophagus, may en- 
danger life by pressing upon the trachea, 
and obstructing respiration. 

Notwithstanding the risks involved, it 
has happened in some instances that for- 
eign bodies have been retained a consider- 
able time in the oesophagus without pro- 
ducing any mischief. 

In the case to which allusion has already 
been made, an insane gentleman rammed the 
whalebone handle of a punch-ladle down his 
throat, with suicidal intent. 2 The instrument 
was extracted after having been in the throat 
sixty-two hours, duriug which period the 
patient had eaten, drunk, and slept as usual. 
No ill result followed, and the next day the 
patient was free from complaint. Monro men- 
tions a case in which a halfpenny was retained 
in the oesophagus of a boy during a period of 
three years. After death from consumption, 
the halfpenny was found closely embraced by 
the gullet. Another case is also mentioned by 
Monro in whieh a halfpenny was removed by 
means of a blunt hook, after having been im- 
pacted iu the oesophagus for six mouths. 

Diagnosis. — It is not always easy to 
diagnose with certainty the presence of a 
foreign body in the oesophagus. The his- 
tory of the case and the sensations de- 
scribed by the patient may sometimes be 
delusive. 

If the foreign body is large and is im- 
pacted in the upper part of the tube, it 
may sometimes be felt on external exami- 
nation, or it may be at once detected on 
attempting to pass a bougie or sound. 
Cases, however, have occurred in which 
foreign substances of comparatively small 
size, although retained, have not been dis- 
covered, even after repeated and careful 
examinations. On the other hand, there 
may be much local pain, considerable diffi- 
culty in swallowing, and even interference 
with respiration, although no foreign body 
is actually present. Such symptoms may 
arise from abrasion of the mucous mem- 
brane, and subsequent inflammation pro- 
duced by swallowing a large irregular sub- 
stance. 

In the case of a sharp-pointed body of small 
bulk the diagnosis may be very difficult. At 
a meeting of the Medico-Chirurgical Society 
of Edinburgh (Jan., 1859), Dr. W. T. Gairdner 
narrated the history of a woman who was sup- 
posed to be suffering from typhus, and was ac- 
cordingly sent to the fever ward of the hos- 
pital. The symptoms in the main were those 
of double pneumonia, accompanied by a pecu- 

1 Med. Times and Gaz., 1868, p. 447. 

2 Pathological Catalogue of Eoyal College of 
Surgeons, vol. iii., p. 28. 



liar laryngeal eough. Death occurred forty- 
eight hours after admission. On examination, 
a fish-bone, whieh had passed through the pos- 
terior wall of the oesophagus, was found imbed- 
ded in pus in front of the vertebral column. 
There was pus in both pleurse, in the lungs, 
and in the pericardium. 

Treatment. — Any foreign body impacted 
in the oesophagus should be removed as 
soon as practicable. The method to be 
adopted depends to a certain extent upon 
the size and character of the foreign sub- 
stance, as well as upon the position in 
which it is fixed. 

If the extraneous substance is known to 
be of moderate size, and of such nature 
that it maybe easily digested, or of such 
shape that it is not likely to be hurtful in 
its passage through the stomach and intes- 
tinal canal, it may be gently pushed on 
into the stomach by means of a long flexi- 
ble probang to the end of which a piece of 
sponge or an ivory knob is firmly attached 
(Fig. 161, a). If such a substance, how- 
ever, should be lodged in the upper part 
of the canal, attempts should first be made 
to remove it by the finger, or by means of 
long curved forceps. The risk of injuring 
the mucous membrane of the oesophagus 
by the passage of the probang is thus 
avoided. Sometimes when the substance 
is in this situation it may be displaced, and 
subsequently removed, by digital pressure 
along the side of the neck. 

Small, hard, pointed substances, such as 
pins, needles, nails, fish-bones, etc., should 
always be removed if possible, rather than 
pushed on into the stomach. In some 
such cases a probang to which a piece of 
dry sponge is fastened may be successfully 
used ; in others, a long flexible sound, with 
a skein of thread attached to its extremity, 
may prove of service. The skein of thread 
forms a great number of loops, in some of 
which the foreign substance may be entan- 
gled. The probang thus furnished should 
be carefully passed beyond the supposed 
situation of the foreign body, and gently 
rotated during its withdrawal. The ' ' horse- 
hair^' probang (FlG. 159) may be used in 
a similar manner. The instrument is passed 
beyond the foreign body in the condition 
shown in FlG. 159; then, by pulling the 
handle a, the horse-hair is made to spread 
out, as shown in FlG. 160. On gently 
rotating the instrument during withdrawal 
the foreign body may be caught and re- 
moved. 

It must be borne in mind that pointed 
substances are most likely to stick when 
they go with their points downwards ; and 
that therefore attempts to push them on 
may often only result in burying them more 
deeply in the tissues. In some instances, 
however, in which the bodies are small and 
flexible, as herring-bones, bristles, etc. , they 
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may be safely pushed on. It occasionally 
happens that this is most easily effected by 
making the patient swallow a large bolus 
of food, and immediately afterwards a 
drausht of water. ' 



latter form is the more readily appli- 
cable. The best mode of construction for 
the oesophageal forceps is that devised by 
MM. Robert et Collin of Paris, modified 
and improved by Messrs. Mayer and Melt- 



Figs. 153, 154. 
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Fig. 153. Horse-hair Probane 



Fig. 154. Horse-hair Probang, expanded. 



Coins and such like bodies may often be 
extracted with comparatively little difficulty 
by means of a fiat blunt hook connected by 
a thin slip of steel to the end of a long 
whalebone probang. (Fig. 155, h). 

Fig. 155. 




Fig. 155. Probang with sponge at end a. 
probang at end b. 



Money- 



zer of London. Fig. 156 illustrates the 
principle upon which these forceps are 
made. It will be seen that very slight sep- 
aration of the handles causes very wide 
separation of the blades. 

The forceps, well oiled and with the 
blades closed, should be passed gently 
through the pharynx, and along the oesoph- 
agus, and used as a sound or probe until 
the foreign body is touched. The blades 
may then be opened, and an attempt made 
to seize the foreign body. Should the at- 
tempt be successful, the foreign body may 
be withdrawn ; but in doing this the great- 
est delicacy and the most careful manipu- 
lation are necessary in order to avoid lacer- 
ating the mucous membrane. 

In some cases, if the stomach is full and 
no other means are at hand, vomiting may 
be excited, in the hope that the ejection 
of the contents of the stomach may dis- 



Fig. 156. 




Fig. 156. Forceps for Extraction of Foreign Bodies. 



If the foreign body is large and hard, 
with rough angular surfaces or projecting 
points, as a piece of glass or stone, or a 
fragment of bone of considerable size, it 
should always be extracted if possible. 
Long, properly curved forceps are most 
likely to be of service in such a case. The 
oesophageal forceps ordinarily made are 
of two kinds : in one the blades open lat- 
erally, and in the other antcro-posteriorly. 
In some cases the former, in others the 



place and expel the extraneous substance. 
But this treatment is rarely successful. If 
the body is of large size and firmly im- 
pacted, and especially if its surface is rough 
or angular, continued and violent vomiting 
is not unlikely to give rise to laceration of 
the oesophagus. And if the body is small 
and pointed, vomiting may only render it 
more firmly fixed. But although, there- 
fore, the administration of emetics cannot 
as a rule be recommended, it is right to 
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state that cases are on record in which 
large portions of meat, impacted in the 
pharynx and producing urgent symptoms 
of suffocation, have been got rid of by vom- 
iting induced by the injection of a solution 
of tartarized antimony into the arm. 1 Other 
cases are recorded in which tartarized anti- 
mony and sulphate of zinc administered 
internally have led to satisfactory results. 2 

In some cases in which small bones have 
been lodged in the oesophagus it would ap- 
pear that the constant swallowing of the 
dilute mineral acids has been of benefit. 
Professor W. Hall, of Baltimore, observes : 
"When a small bone is lodged in the fauces 
or oesophagus, it may be decomposed, or 
rendered so flexible that it will pass into 
the stomach, by the patient frequently 
taking diluted mineral acids. By this 
means I have succeeded in removing a 
small chicken-bone from the oesophagus, 
across which it had remained firmly fixed 
for several hours, although an emetic had 
been administered, and tire curved forceps 
and probang had been frequently used, 
without success." It is right to allude to 
this method of treatment, but I venture 
to think it would be wrong to recommend 
its adoption. 

When a foreign body, lodged in the oeso- 
phagus high up, obstructs respiration by 
pressure upon the trachea, tracheotomy 
must be performed. It may be possible to 
open the air-tube below the point where it 
is compressed. But even if this is impos- 
sible, an elastic tube may be passed down 
through the opening made, and respira- 
tion may be relieved imtil the foreign body 
can be removed. 

(Esopliagotomy. — If a foreign body in 
the oesophagiis or pharynx can neither be 
extracted nor pushed clown, nor got rid of 
by any ordinary means, it should be re- 
moved by operation, without unnecessary 
delay. It is true that in some cases extra- 
neous substances have remained in the 
oesophagus during very long periods with- 
out producing much distress, or occasion- 
ing any serious inpiry to the neighboring 
parts. But it is eqiially true that in a large 
proportion of cases extensive suppuration 
and ulceration and very frequently fatal 
results have ensued. On the other hand 
the operation of cesophagotomy, or pha- 
ryngotomy, for the removal of foreign bodies 
has hitherto proved eminently successful. 
This operation may appear formidable in 
conception ; but practically it is not diffi- 
cult in execution, nor is it necessarily ac- 
companied by any great risk. Experience 
shows that the chief danger is in delay. 



22. 



1 Diet, des Sciences medicales, t. vii., pp. 21, 



2 Cooper's Dictionary, 7th edit., p. 1026. 



This is very forcibly urged by Dr. Cheever, 
of Boston, U. S., in an excellent mono- 
graph on (Esophagotomy recently pub- 
lished. 1 

Mr. Cock, referring to the recorded cases, 
writes : " It would appear that success has at- 
tended a speedy operation, whereas in those 
instances in which the use of the knife has 
been delayed until local inflammatiou, sup- 
puration, or even sloughing has been estab- 
lished, and the' patient's powers have been 
prostrated by fasting, pain, and want of rest, 
the operation has been fatal." 2 Again, Mr. Ar- 
nott, who was the first iu this country to urge 
the importance and demonstrate the practica- 
bility of this operation, writes : " The rule of 
practice ought to be, when a solid substance, 
though only of moderate size and irregular 
shape, has become fixed at the commencement 
of the cesopbagus, or low down in the pharynx, 
and has resisted a fair trial for its extraction 
or displacement, that its removal should at 
once be effected by incision, although no urgent 
symptoms may be present." 3 

It is probable that further experience 
will prove that the operation may be ad- 
vantageously performed even in cases in 
which the foreign body is much lower down 
in the oesophagus than indicated in the 
above quotation. Indeed, in one of Mr. 
Syme's cases the foreign body was opposite 
the top of the sternum, and in one of Dr. 
Cheever' s just below the top of the ster- 
num. 

More or less complete details have been pub- 
lished of 21 cases of cesophagotomy for the 
removal of foreign bodies. A summary of 
them is appended in a tabular form, pp. 912 
et seq. Of the 21 cases 17 were perfectly 
successful, and followed by recovery. In 4 
cases the patients died. But in these cases the 
foreign bodies were removed, and in no in- 
stance could death be attributed in any degree 
to the operation. In one case (Mr. Arnott's) 
the patient died of pneumonia, which existed 
before the operation was performed. In two 
cases (Demarquay's and Flaubert's) abscesses 
already existed. Eespecting the fourth fatal 
case (Dr. Martini's) Mr. Cock 4 makes the fol- 
lowing remarks, the justice of which will 
scarcely be disputed : " When we read that 
the man was repeatedly bled, that sixty sepa- 
rate attempts at dislodgment were made with 
levers and forceps, that enemata of belladonna 
were employed, that finally tartar emetic was 
injected into the A r eins, followed up by clysters 
of vinegar and opium to counteract its effects ; 
moreover, that during this ordeal the patient 
was unable to swallow even a drop of water, 
it is not surprising that he finally succumbed." 

1 Two Cases of (Esophagotomy for the Ee- 
moval of Foreign Bodies, with a History of 
the Operation, by D. W. Cheever, M.D. 2d 
edit. Boston, 1868. 

2 Guy's Hospital Eeports, 3d Series, vol. 
xiii., p. 8. 

3 Med.-Chir. Trans., vol. xviii., p. 93. 

* Guy's Hospital Reports, 3d Series, vol. iv., 
p. 230. 
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Ilethod of operation. — The side of the 
neck upon which it is better to operate, 
and the exact situation in which it is best 
to make the incision, depend upon circum- 
stances. If on external examination the 
foreign body can be felt projecting on one 
side, the incision should be made on that 
side and directly over the projection. If, 
however, the foreign body does not project 
on one side more than on the other, it is 
better to operate on the left side, inasmuch 
as the oesophagus inclines rather to the left, 
and this side of the neck is in some re- 
spects the more favorable for the manipu- 
lation of the surgeon. The patient should 
lie upon his back, the head and shoulders 
should be slightly elevated, and the face 
turned somewhat towards the opposite side. 
An incision four or five inches in length 
should first be made through the integu- 
ments over the depression between the 
sterno-mastoid and the windpipe. The 
incision should extend from about opposite 
the upper border of the thyroid cartilage 
nearly as low as the sterno-clavicular artic- 
ulation. The platysma myoides muscle 
and the cervical fascia are then to be di- 
vided. The edges of the wound being 
held apart, the omohyoid muscle may be 
drawn outwards or cut through^ The 
outermost fibres of the sterno-hyoid and 
the sterno-thyroid muscles may be divided 
to such an extent as may be necessary. 
The carotid sheath, with the contained ves- 
sels, thus fully exposed, should next be 
carefully drawn outwards together with the 
sterno-mastoid, and retained by means of 
blunt retractors; and the thyroid body 
should be separated so far as may seem 
necessary and drawn inwards. The sepa- 
ration of these parts is best effected by 
means of the handle of the scalpel, or a 
round-edged scalpel, or simply by the fin- 
gers. 

The larynx being now drawn somewhat 
forwards, and turned slightly upon its long 
axis, the finger may be passed behind it ; 
and an attempt made to discover the posi- 
tion of the foreign body. If this cannot 
be done, a long pair of curved forceps 
should be introduced by the mouth, passed 
well down into the pharynx, and then 
opened, and made to press the walls of the 
tube well towards the wound. A good 
guide is thus insured. [This is seldom 
needful.] An opening large enough to 
admit the finger should next be made into 
the oesophagus or pharynx. This opening 
may afterwards be extended upwards or 
downwards if necessary. 

Lastly, the foreign body should be 
searched for with the finger, and when 
found, extracted by means of appropriate 
forceps. Any small bloodvessels, divided 
during the operation, should be at once 
tied. In the latter stages of the operation 



great care must be taken to avoid the re- 
current laryngeal nerve, which ascends in 
the groove between the trachea and oesoph- 
agus. The wound should not be closed 
by sutures. 

For the first few clays after the operation 
the patient should be fed through an elas- 
tic catheter, or small oesophagus-tube, 
passed through the mouth into the oesoph- 
agus beyond the wound. In a few days 
the ordinary oesophagus-tube may be used. 

Such is a brief description of what is 
doubtless the best method of performing 
cesophagotomy. This method at any rate 
has been adopted with unvaried success by 
Cock, Syme, and Cheever; 1 and certainly 
in the two cases in which I had the oppor- 
tunity of seeing Mr. Cock operate, was 
carried out without any great difficulty. 

Nelaton, who, however, writes appar- 
ently without any practical experience of 
the operation, and at the same time seems 
to entertain an exaggerated idea of its diffi- 
culty and danger, recommends a different 
method. He advises 2 that the incision be 
made in the median line, as in tracheotomy ; 
that the sterno-hyoid muscles be separated, 
and the isthmus of the thyroid body be di- 
A T ided between two ligatures tied round it ; 
and finally that the left lobe of the thyroid 
body be turned over, and the oesophagus 
sought and opened behind, and to the left 
of the trachea. This method would certainly 
appear to be much more difficult, if not 
more hazardous, than the lateral method, 
and also must be more liable to endanger 

Fig. 157. 




Fig. 157. The Tooth Plate and Tooth extracted in 
Mr. Cock's First Case of CEsophagotomy. 

Fie. 158. 




Fig. 158. The Tooth Plate extracted in Mr. Cock's 
Second Case. 

the recurrent laryngeal nerve. It is worthy 
of note that this nerve, as a rule, has es- 
caped serious injury. In one of Mr. Cock's 

1 See appended Table of Cases. 

2 Elements de Pathologie chirurgicale, t. iii., 
'p. 407. 
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cases, the patient before the operation had 
an excellent tenor voice; afterwards, he 
could only sing bass. 

The accompanying woodcuts (Figs. 157, 
158) represent pretty accurately the tooth 
plates removed by oesophagotomy by Mr. 
Cock, to whose kindness I am indebted for 
permission to insert them in these pages. 
They serve to illustrate the general charac- 
ter of the foreign bodies that are most likely 
to render this operation necessary. When 
once such a body has become firmly im- 
pacted in the oesophagus, any attempt to 
remove it by forceps through the mouth 
must be wellnigh hopeless ; and to push it 
forcibly onwards must be extremely danger- 
ous. On the other hand, ample experience 
shows that the early performance of oesoph- 
agotomy is likely to be attended by the 
most perfect success. 

(Esophagotomy has been several times 
practised in cases of disease, with the view 
of establishing an opening through which 
to convey food to the stomach. But in no 
instance has any satisfactory resnlt been 
achieved. 1 In such cases, therefore, ex- 

1 See Dublin Journal, May, 1845. Journal 
de Chirurgie, par Malgaigne, t. iii., 1845, p. 371. 



perience as well as a priori reasoning would 
seem to be opposed to the operation. [In 
a case which occurred lately in this city, a 
surgeon having performed oesophagotomy 
on account of a stricture, afterwards passed 
the tube, as was thought, down the gullet ; 
meeting with an obstruction, the instru- 
ment was forced beyond, and a quart or so 
of beef-tea and milk was then passed 
through the tube; the patient died in a 
few hours, when it was found that the in- 
strument had been driven along the outside 
of the oesophagus and through the dia- 
phragm, and the food had been emptied 
into the peritoneal cavity.] 

In the following table are summarized 
the details of all the cases of oesophagotomy 
for the removal of foreign bodies, which so 
far as I can ascertain, have hitherto been 
published. In compiling it, free use has 
been made of the table in Dr. Cheever's 
excellent monograph, than which, however, 
it will, I believe, be found more correct. 

Bruns, Deutsche Klinik, 1865, p. 37. A re- 
markable case quoted at length in the Syden- 
ham Society's Year Book, 1866. These cases 
are referred to by Cheever. An additional case 
is recorded by Mr. Willett, St. Bartholomew's 
Hospital Beports, vol. iv., 1868, p. 204. 
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INJURIES OF THE NECK. 



Injuries of the Pharynx and (Esoph- 
agus PRODUCED BY CONCENTRATED 

A< 'ids and Caustic Alkaline Solu- 
tions. 

Concentrated acids and caustic alkaline 
solutions are sometimes swallowed accident- 
ally and sometimes with suicidal intent. The 
effects produced vary with the nature, 
quantity, and strength of the fluid swal- 
lowed, and also to some extent with the 
amount of food, etc. , in the stomach at the 
time. If the poison, whether acid or alka- 
line, is very concentrated, and taken in 
large quantity, more or less complete de- 
struction of the mucous membrane of the 
pharynx, oesophagus, and stomach com- 
monly results. The stomach (especially if 
empty) may be perforated, and the neigh- 
boring parts seriously implicated. In such 
cases death usually ensues in from eighteen 
to twenty- four hours or less. If the poison 
is more diluted, violent inflammation of 
the mucous membrane of the fauces and 
oesophagus is excited. Lymph is effused on 
the surface, and into the submucous areo- 
lar tissue. Pain and difficulty in degluti- 
tion result. Ulceration often occurs, and is 
followed by thickening of the walls of the 
oesophagus, and constriction of its calibre^ 
In some such cases slow recovery takes 
place ; but much more frequently the con- 
striction remains permanent ; and finally 
the obstruction becomes impassable, and 
the patient dies of starvation. 

When one of the concentrated mineral 
acids is swaMoiccd, the patient immediate- 
ly suffers violent burning pain in the fau- 
ces, oesophagus, and stomach. The mucous 
membrane of the lips and the mouth is ex- 
coriated or coiToded, and appears whitish 
or yellowish in color. Sometimes it resem- 
bles soaked parchment. In one instance 
(mentioned by Dr. Taylor) 1 in which sul- 
phuric acid had been taken, "the appear- 
ance of the mouth was as if it had been 
smeared with white paint. ' ' Thick, ropy, 
mucous stuff, consisting of saliva, mucus, 
and corroded membrane, escapes from the 
mouth. Retching and vomiting come on 
almost at once, and continue incessantly, 
or are easily re-excited by attempts to 
swallow. 2 Whatever is swallowed is im- 
mediately ejected. The vomited matter is 
usually more or less viscid, and of a dark 
coffee-grounds color. There is generally 
great difficulty in speaking and swallowing, 

1 Medical Jurisprudence, by A. S. Taylor, 
M.D. [8th. Am. ed., 1880, p. 106.] 

2 " In a case of poisoning by sulphuric acid, 
reported by Dr. Geoghegan, the patient vom- 
ited for three or four hours. This symptom 
then ceased, and did not recur, although the 
woman did not die until thirty-four hours 
after the poison had been swallowed." Medi- 
cal Gazette, vol. xlviii., p. 328. 



and sometimes in breathing, from swelling 
of the mucous membrane of the fauces and 
larynx. The countenance becomes more 
or less livid, the skin cold and clammy, and 
the pulse quick, small, and feeble, or al- 
most imperceptible. There is usually con- 
siderable thirst ; the bowels are constipated, 
and if any evacuations take place, they are 
commonly either of a dark brown or leaden 
color, but in some instances almost black 
from an admixture of altered blood. 1 There 
is great physical anxiety and distress ; but 
the intellectual faculties, as a rule, remain 
clear. Exhaustion advances speedily ; and 
death often occurs very suddenly. 

After death, the mucous membrane of 
the mouth and tongue is found to be whit- 
ish, or yellowish, and more or less softened 
and corroded. If nitric acid has been taken, 
the characteristic yellow staining to which 
it gives rise may sometimes be recognized. 
The mucous membrane of the pharynx and 
oesophagus is corroded, and of a brownish 
or ash-gray color; sometimes it appears 
blackish and charred in spots and patches, 
and under such patches effused blood is 
found. Cases, however, have been met 
with, in which the mouth, throat, and gul- 
let, have escaped almost uninjured. 2 The 
stomach is sometimes softened and perfo- 
rated ; but if not, it is generally collapsed 
and contracted. Its mucous membrane is 
intensely inflamed throughout or in parts ; 
and is often covered by dark brown or 
black pitch-like stuff, which consists of 
mucus and altered blood. When this stuff 
is removed, the mucous membrane may be 
seen to be traversed by blackish or dark 
crimson lines of inflammation. 3 

If the patient recovers from the immedi- 
ate effects of the injury, he is still liable to 
suffer from various more or less remote 
effects, which may give rise to prolonged 
suffering, and ultimately prove fatal. 
Among such may especially be mentioned 
ulceration and constriction of the stomach, 
with permanent impairment of its func- 
tional power, and stricture of the oesoph- 
agus. 

Dr. Wilson 4 has recorded an interesting case, 
in which death resulted from the effects of sul- 
phuric acid swallowed forty-five weeks and 
three days previously. 

Six months after the acid was swallowed the 
patient ejected, during a violent fit of cough- 

1 Taylor. [8th Am. ed., p. 107.] 

2 See cases by Dr. Ogle, Med. Times and 
Gazette, April 21, 1860. Mr. Dickinson, Lan- 
cet, 1853, p. 502, etc., quoted by Taylor. 

3 For numerous illustrative cases, see Taylor, 
Med. Jurisprudence; Taylor On Poisons, i.; 
Guy's Hospital Eeports, Series I., vol. iv., p. 10, 
p. 297; Series II., vol. iv., p. 396; vol. v., p. 
167 ; vol. vii., p. 211 ; Series III., vol. v., p. 134. 
Casper's Forensic Medicine (Sydenham Soci- 
ety's Translation), vol. ii., p. 75. 

i Medico-Chirurg. Traus., vol. xxi. 
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ing. a cylindrical tube eight or nine inches in 
length. The chief symptoms which subse- 
quently occurred, and preceded death, were 
great difficulty in swallowing, pain extending 
from the pit of the stomach to the shoulders, 
aud expectoration, at intervals so copious that 
as much as two pints of frothy mucus were dis- 
charged iu the course of twenty-four hours. 

When a strong alkaline solution is swal- 
lowed, the patient experiences an acrid 
caustic taste, followed by a sensation of 
burning beat extending from the throat to 
the stomach. Vomiting sometimes occurs, 
but not always. The ejected matters are 
generally of a dark brown color, and mixed 
with blood and shreds of membrane. The 
surface becomes cold and clammy, and the 
pulse quick and feeble. But in some cases 
intense heat of skin has been noticed. 1 
There is often more or less purging, and 
colicky^ pain in the abdomen. "In the 
course of a short time, the lips, tongue, 
and throat become swollen, soft, and red." 2 
Death may occur within a few hours ; or 
the immediate effects of the injury may be 
recovered from. 

The post-mortem appearances ordinarily 
found in cases in which death has speedily 
resulted, are as follows. The mucous mem- 
brane of the mouth, pharynx, and gullet, 
presents more or less manifest indications 
of the local action of the caustic. Some- 
times it is inflamed ; and patches of a dark 
chocolate or blackish color are seen ; some- 
times it is softened, and detached. The 
mucous membrane of the stomach is par- 
tially inflamed, and may be eroded in places ; 
or it may be puckered and blackened. 

In the case of a child, a year and a half old, 
who died in Guy's Hospital twelve hours after 
having swallowed a mouthful of soap-lees, the 
following appearances were found. 3 "The 
mouth and tongue were slightly excoriated 
and of a light-brown color. The mucous mem- 
brane of the fauces, tonsils, and pharynx, had 
a slightly swollen appearance, and was of a 
similar yellowish-brown hue. The whole of 
the oesophagus was in a somewhat similar. con- 
dition, the mucous membraue having a brown- 
ish color, particularly along the rugas. The 
membrane was changed in character by the 
alkali, but nowhere destroyed. The greatest 
pernicious effect had been produced at the 
very extremity of the oesophagus, where the 
interior was of a dark -brown color ; this ter- 
minated at a definite liue, the mucous mem- 
brane of the stomach immediately below being 
quite unaffected .... Near the pyloric 
end of the stomach, there were a few rugse of 
a very dark-brown color, produced, no doubt, 
by the action of the alkali. The mucous mem- 

1 This symptom was especially observed iu 
the case of the child whose symptoms are de- 
tailed in the text. See Guy's Hospital Eeports, 
3d Series, vol. v., p. 133. 

2 Taylor, op. cit. T8th Am. ed., p. 122.] 

3 Guy's Hospital Reports, 3d Series, vol. v., 
p. 133. 
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braue thus altered was not at all soft: nor 
could it be stripped off but on the contrary was 
hard and had a horny feel .... The 
larynx was almost closed above by the greatly 
swollen epiglottis. Upon raising the epiglottis, 
aud looking into the larynx, the passage was 
seen to be quite free, the vocal cords not 
having been touched." 

The following case, recorded by Dr. Barclay, 1 
furnishes a good illustration of the after-ef- 
fects that may result from swallowing a strong 
alkaline solution. 

A woman, aged forty-four, was admitted into 
St. George's Hospital on May 2, 1853, about six 
hours and a half after having swallowed a 
quantity of "American potash " — probably a 
saturated solution of carbonate of potash. She 
had vomited directly after taking it. The 
mouth and fauces were much corroded. 

On introducing the tube of the stomach- 
pump some shreds of softened mucous mem- 
brane clung to it. There was great pain in 
the fauces, oesophagus, and at the epigastrium, 
but no tenderness on pressure. There was a 
little vomiting two days after admission. 
Deglutition was difficult; and pain was felt 
after the passage of food into the stomach. At 
the beginning of June, there was frequent 
Amounting, pain in the abdomen, tenderness on 
pressure, and constipation. After a time 
nothing could be retained in the stomach; 
food and medicine caused much pain, and were 
soon rejected. The patient, during a short 
period before death, was sustained by nutri- 
tive enemata. She died of inanition, July 8, 
about two months after having taken the alkali. 
On inspection, there were found at the upper 
part of the oesophagus, opposite the cricoid 
cartilage, three dense cicatrized bands, appar- 
ently the results of previous ulceration. The 
lower part of the oesophagus was much con- 
tracted, the lining membrane being entirely 
destroyed, and the muscular coat exposed. 
The external coats were much thickened. The 
cardiac orifice of the stomach, where the ulcera- 
tion ceased, was so much contracted as hardly 
I to admit a director. At the pyloric eud the 
| mucous lining presented a large and dense 
I cicatrix, which obstructed all commuuicatiou 
I with the duodenum, excepting through au 
I orifice no larger than would admit a probe. 
The intervening portion of the stomach was 
healthy — as were also the small and large in- 
testines. 

Dr. Basham 2 has recorded 1 a case in which 
the fatal result was still more remote. The 
patient accidentally swallowed some soap-lees. 
The first symptoms of irritation and inflam- 
mation subsided. Within a few weeks there 
was some slight difficulty in swallowing ; but 
it was not until eleven months afterwards that 
the dysphagia became very severe. Death did 
not occur until two years and three months 
after the accident. There was very tight 
stricture of the oesophagus. The stomach was 
unaffected. 

Strong solutions of ammonia, when swal- 
lowed, produce effects very similar to those 

1 Medical Times and Gazette, 1S53, p. 554. 

2 Lancet, March 2, 1850. Med.-Chir. Trans., 
vol. xxxiii. In this paper short records are 
quoted of cases under Sir C. Bell, Mr. Cumin, 
and Mr. Dewar. 
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caused by solutions of potash and soda ; 
but the sense of heat and the burning pain 
are more intense in the former than in the 
latter case. Ammoniacal solutions, further- 
more, are especially liable, from the vola- 
tility of the gas, to affect the respiratory 
organs. In some cases it may be difficult 
to decide whether death has resulted from 
suffocation, from shock, or from the imme- 
diate effects of damage to the mucous 
membrane of the alimentary canal. 

Christison refers to a case in which a strong 
dose of solution of ammonia caused death by 
suffocation in four minutes. In another in- 
stance a man suddenly swallowed a drachm 
and a half of liquor ammonise. He fell in- 
stantly to the ground, and soon died, after 
suffering the most excruciating pain. 1 In a 
case that came under the observation of Mr. 
Hilton, 2 a gentleman swallowed a quantity of 
strong solution of ammonia in mistake for sal 
volatile. The mucous membraue of the mouth 
and throat was corroded and dissolved. The 
difficulty of breathing was very great. Death 
occurred on the third day. On post-mortem 
examination the mucous membrane of the 
gullet was found to be softenod, and at the 
lower part near the junction with the stomach 
was completely dissolved and destroyed. 
There was an aperture in the anterior wall of 
the stomach, through which the contents had 
escaped. The mucous membrane presented a 
blackened and congested appearance, resem- 
bling that produced by sulphuric or oxalic acid. 
The immediate cause of death was believed to 
have been obstruction of the air-tubes result- 
ing from inflammation. "The lining mem- 
brane of the air-passages was softened and 
covered with layers of false membrane, and 
the larger bronchi were completely obstructed 
by casts." 

The following case illustrates the more re- 
mote effects of swallowing a strong ammoni- 
acal solution. 

A female, aged nineteen, was admitted into 
St. George's Hospital on September 2, 1853, 
who, eight weeks previously, while in an un- 
conscious state, had been made to swallow a 
quantity of hartshorn. She immediately felt 
severe pain in the stomach, and in an hour or 
two became sick and vomited some blood. 
Hsematemesis continued during three days. 
From the first there was great irritability of 
stomach, and constant rejection of food. The 
bowels were constipated. There was great 
emaciation and loss of strength. Death from 
starvation occurred three months after the 
poison was swallowed. On inspection, the 
oesophagus was found to be healthy, excepting 
at the cardiac orifice, which was slightly con- 
tracted. On the posterior wall of the stom- 
ach was a dense cicatrix of the size of half-a- 
crown, and from its margins fibrous bands di- 
verged in various directions. The pyloric ori- 
fice was contracted to the size of a crowquill. 
The other pai*ts of the intestinal canal were 
healthy. 

Treatment. — The poison, whether acid 

1 Journal de Chimie medicale, 1845, p. 531. 

2 Described in detail by Taylor. [Sth Am. 
ed., p. 124.] 



or alkaline, should be neutralized, and its 
immediate effects obviated, as speedily and 
as completely as possible, by aid of the 
stomach-pump. A large quantity of water, 
or other diluent, as milk, thin gruel or 
barley-water, should be introduced into the 
stomach, and then pumped out. If acid 
has been taken, carbonate of soda, or mag- 
nesia, should be mixed with the diluent in 
considerable proportion. Chalk and whit- 
ing, or the scrapings from a whitewashed 
wall or ceiling, are materials commonly at 
hand j and in many eases they are very ap- 
propriate. But if sulphuric acid has been 
taken, it must be recollected that lime com- 
pounds will form sulphate of lime, which 
from its rapid absorption of water may give 
rise to some difficulty, unless a large quan- 
tity of diluent is used, and the pumping 
out is rapidly accomplished. In some in- 
stances a solution of soap has been advan- 
tageously used. If alkali has been taken, 
vinegar or some other vegetable acid, if at 
hand, should be mixed with the diluent ; 
or oil may be administered. 

In many cases stains about the mouth, 
or on the clothes, indicate the nature of the 
poison that has been taken. Sometimes 
the patient is able and willing to give in- 
formation. But if neither indication nor 
information is afforded it is better to intro- 
duce the diluent at once, and to ascertain, 
by pumping out some of the contents of the 
stomach, what neutralizing agent is re- 
quired. The whole length of the oesopha- 
gus should be carefully washed. 

When the stomach has been completely 
cleared of the poison, means should be 
adopted to allay the sufferings of the pa- 
tient, and < to prevent as far as possible the 
supervention of dangerous inflammation. 
Opium may be administered in the form 
of suppository ; or morphia may be given 
subcutaneously. Hot anodyne and counter- 
irritant fomentations may be applied over 
the stomach ; and, somewhat later, leeches 
may be of service. Food should be given 
very sparingly, or not at all, for some short 
time. The more perfectly at rest the in- 
jured parts are kept the better. Demulcent 
drinks, as milk, barley-water, etc. , may be 
supplied to allay the thirst so often ex- 
perienced. Nutrient cnemata, with opium, 
may be advantageously given. 

When the first inflammatory symptoms 
have subsided, an oesophageal bougie should 
be passed, even before symptoms of dys- 
phagia appear. The use of the bougie 
should be continued daily during a con- 
siderable period. _ If the quantity and 
strength of the poison swallowed, and the 
symptoms that have arisen, render it prob- 
able that the oesophagus has been severely 
injured, it is desirable to pass the bougie at 
intervals, long after there is any apparent 
necessity. In such cases experience shows 
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that stricture of the oesophagus is almost 
certain to occur, sooner or later, however 
slowly and insidiously it may come on. 

If the occurrence of stricture has not been 
prevented, it is of the greatest importance 
to recognize its existence at the earliest 
possible period, and to adopt proper treat- 
ment without delay. 

If recognized early, strictures of the 
oesophagus resulting from the injuries un- 
der discussion may generally be dilated by 
the passage of bougies. The bougie should 
be shortly conical at the extremity. It 
should be passed with caution into the 
stricture, and retained there for ten minutes 
or a quarter of an hour at a time, or even 
longer if it can be borne. Or a small 
cylindrical bougie may be passed, if possi- 
ble, through the stricture, and similarly 
retained. The introduction of the bougie 
must be repeated daily. 

Great perseverance and patience are requi- 
site. Mr. Cumin 1 records a case in which stric- 
ture of the oesophagus resulted from the effects 
of "American potash," swallowed by mistake. 
The passage of bougies ultimately proved very 
successful. But unremitting attention was 
requisite during ten months before normal 
deglutition was restored. Mr. Hutchinson 2 
relates a case under the care of himself and 
Mr. Mead, of Hackney, in which a satisfactory, 
though perhaps less completely successful re- 
sult was obtained in a much shorter time. The 
patient had accidentally swallowed some caus- 
tic potash three months previously. Thesymp- 
toms of contracting stricture of the oesophagus 
steadily developed themselves. When seen by 
Mr. Hutchinson, the patient seemed rapidly 
sinking. She had swallowed nothing for 
several days. Attempts were made to pass bou- 
gies of various sizes, under chloroform. The 
upper of two strictures which existed was 
passed by a large bougie ; but a No. 8 catheter 
would not even enter the lower one. The next 
day, however, the patient was able to swallow 
a little fluid nourishment. Ten days later, 
the end of a No. 6 urethral bougie was passed 
well into the stricture, but not through it. 
During the week following, food was taken 
fairly, and the patient improved in condition. 
The improvement continued. A year subse- 
quently the stricture still existed, and solids 
could only be swallowed when carefully 
minced ; but the patient was in better health 
than she had been for years. 3 

Such cases may well serve to encourage 
the surgeon in the persevering use of bou- 
gies. 

In some instances it would appear that 
the administration of mercury and chalk 

1 See Dr. Basham's paper, Med.-Chir. Trans., 
vol. xxxiii. 

2 London Hospital Beports, vol. iv., p. 56. 

3 Mr. Meade kindly informs me that the 
patient is still in excellent health, and able to 
swallow fluids and minced meat with care. 
More than two years have elapsed since she 
was under treatment. 



combined with Dover's powder has been 
beneficial. 

Gastrotomy. — It sometimes happens, 
either in consequence of the age or condi- 
tion of the patient, or of the extent or im- 
permeability of the stricture, that all at- 
tempts at dilatation by bougies are in vain. 
In such case the patient must inevitably 
die of starvation unless an artificial way 
into the stomach can be established. 

Now it has been abundantly proved by 
operations for the removal of foreign bodies 
that the stomach may be opened with 
comparative impunity. 1 Numerous cases 
are on record in which wounds implicating 
the stomach have been followed by perma- 
nent fistulas. And further, no difficulty 
has been experienced in establishing fistu- 
lous openings into the stomachs of healthy 
animals for purposes of physiological re- 
search. The consideration of these and 
such like facts has suggested, and would 
seem to justifj 7 , the attempt to make a new 
way into the stomach in any case in which 
the oesophagus is absolutely and perma- 
nently obstructed, whether by the effects 
of injury, or as the result of disease. 

Sedillot, of Strasburg, 2 appears to have been 
the first to perform the operation of gastrotomy 
(or, as he terms it, gastro-stomie), on account 
of stricture of the oesophagus. Some years 
later,, but without any knowledge of Scdillot's 
attempts, Dr. Habcrshon suggested, and Mr. 
Cooper Forster performed the operation for 
the first time in this country. 3. 

About a year subsequently, Mr. Cooper 
Forster performed the operation iu a second 
case, the particulars of whieh are especially 
deserving of quotation in these pages. The 
patient, a child four years and four months 
old, was admitted into Guy's Hospital, under 
the care of Dr. Addison, on February 2, 1859. 
Seventeen weeks previously he had swallowed 
some corrosive poison, supposed to be a solu- 
tion of potash. Violent vomiting immediately 
occurred ; and cither at the time, or at a sub- 
sequent period, the vomited matter contained 
two or three teaspoonfuls of blood. Fifteen 
weeks after the accident marked dysphagia 
came on, and gradually increased in severity. 
On admission there was pain iu the throat and 
epigastrium. The child was much emaciated. 
He had swallowed some beef tea two days pre- 
viously, but nothing since. Injections of beef 
tea and wine were administered every four 
hours, and half a grain of calomel was given 
twice a day. During a fortnight or so im- 
provement appeared to take place. But after 
a time the difficulty of swallowing again in- 
creased. On March 12, he was very much ex- 
hausted, and seemed to be sinking fast. He 
had not swallowed anything for two days. 
The next day gastrotomy was performed, un- 

1 See Table of Cases, p. 549. 

2 See the very elaborate and interesting 
chapter on the subject in Sedillot's Contribu- 
tions a, la Chirurgie, 1S68, vol. ii. 

3 Guy's Hospital Eeports, 3d Series, vol. iv.,. 
pp. 1-18. 
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der chloroform. Food was administered at 
frequent intervals through a tube passed into 
the stomach through the opening. The child 
seemed very comfortable, and enjoyed being 
fed. On the morning of the fourth day after 
the operation he suddenly complained of great 
pain over the abdomen : he became collapsed 
and cold, the eyes were sunken, and the pulse 
was almost imperceptible. He quickly sank 
into a comatose state, and died. On post-mor- 
tem examination, it was found that a large 
part of the oesophagus had been affected. The 
middle two-fonrths were constricted by thick- 
ening and induration of the submucous tissue ; 
and a small sloughy spot existed at the com- 
mencement of the strictured part of the tube. 
The wound in the abdominal parietes had be- 
gun to slough, and the stitches were loosened. 
Eecent general peritonitis had resulted from 
escape of some of the contents of the stomach 
into the cavity. The mucous membrane of 
the stomach was healthy, but was dark in 
color round the opening. 1 

Before gastrotomy is attempted, care 
should be taken to ascertain that the stom- 
ach itself is comparatively healthy, and 
that all serious disease or constriction is 
confined to the gullet. 

Method of operation. — The operation is 
performed in the following manner. Chloro- 
form [ether] may be administered or not, 
according to circumstances. It should be 
given unless the patient can be relied on to 
remain perfectly still- Experience shows 
that troublesome vomiting is not so com- 
monly produced as might be anticipated. 
The patient lies flat on his back in bed. The 
surgeon, standing on his right side, makes 
a perpendicular incision three or four inches 
in length through the integuments over 
the upper part of the left linea semilunaris. 
The aponeuroses of the abdominal muscles, 
and the transversalis fascia are then divided 
on a director to a corresponding extent. 
The outer border of the rectus muscle may 
or may not be seen. 

The peritoneum is next opened, and 
the anterior wall of the stomach, which 
may be readily recognized, is brought 
into view. Or the great omentum may be 
seen lying in front of the intestines. In 
the latter case, gentle traction upon the 
omentum, and upward extension of the 
wound, may be requisite. The anterior 
wall of the stomach is then drawn well for- 
wards into the wound, by means of strong 
silk ligatures passed through it,or by sharp 
hooks. An opening an inch in length is 

1 Guy's Hospital Eeports, 3d Series, vol. v., 
p. 1, et seq. 



next made into the stomach midway be- 
tween the greater and lesser curvatures, 
and as near the cardiac end as practicable. 
The opening should be perpendicular in 
direction. Care must be taken that none 
of the contents of the stomach escape into 
the peritoneal cavity. Lastly, the margins 
of the aperture are carefully sewed to the 
edges of the opening through the abdomi- 
nal parietes by several stitches, or by an 
uninterrupted suture. It is very import- 
ant to adapt accurately the cut edges of 
the mucous membrane to those of the skin. 
At least a third, or even half an inch, of 
the stomach-wall should be included in the 
sutures. The portions of the external 
wound above and below the part occupied 
by the stomach are closed by sutures. 
There is little or no difficulty in the accom- 
plishment of the operation, and no imme- 
diate risk is encountered. Such is an out- 
line of the method practised by Cooper 
Forster, and adopted by Sydney Jones, 
Curling, and myself. Sedillot 1 recommends 
a crucial incision through the upper part 
of the left rectus muscle. But this method 
does not appear to possess any special ad- 
vantages, and it is open to several obvious 
objections. 

After the operation, the patient may be 
fed at such periods as may seem desirable 
through a tube introduced into the stom- 
ach ; or by means of a spoon, or some 
such instrument, nourishment may be 
poured in little by little. It would proba- 
bly be better if the patient could be sup- 
ported entirely by enemata for some days, 
so as to avoid disturbing the edges of the 
wound, and interfering with adhesion. 
Strips of oiled lint may be placed round 
the wound, and warm fomentations ap- 
plied over the abdomen. Mr. Hutchinson 2 
suggests that a large silver tube should be 
retained in the opening, and ice-bladders 
kept on the abdomen. 

Gastrotomy on account of obstruction of the 
oesophagus, has been performed in nine cases, 
all of which have terminated fatally. Sedillot, 
Cooper Forster, and Sydney Jones, have each 
operated in two cases, and Fenger (of Copen- 
hagen), Curling, and myself, in one case each. 
The particulars of these cases are summarized 
in the appended table. [For a successful case 
by Sydney Jones, see Lancet, May 15, 1875 ; by 
Vorneuil, Med. Times and Gaz., Nov. 4, 1876.] 

1 Op. cit. 

2 London Hospital Eeports, vol. iv., p. 58. 
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Florian Matins. Re- 
corded by Crollius. 
Quoted by Sedillot, 
p. 461. 
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Cayroehe, " Bull, de la 
Faeulte et de la So- 
ciete de Medceine," 
1819, t. vi., p. 447. 
Quoted by Sedillot, 
p. 457. 


Dr. L. . . . Quoted by 
Sedillot, op. eit., p. 
456. 


Dr. Bell, Iowa. " Bos- 
ton Journal," vol. 
Ixi., p. 489. Quoted 
in "Med. Times and 
Gaz.," 1860, p. 332. 
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Edges brought together by 
sutures, and the wound 
eovered up. Restricted 
diet, vulnerary drinks and 
balsams ; anodyne and 
emollient injections. 


Poultices applied. Some 
little food escaped through 
the opening, during the 
first two days, but not 
afterwards. 


Wound healed rapidly. The 
patient confessed that he 
had stolen the spoon, and 
swallowed it for purpose of 
eoneealment. 
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Incision in left hypoehon- 
drium. The stomach was 
hooked forward, and the 
knife, which could be felt, 
eut down upon and ex- 
tracted. 


Incision through left rectus 
muscle. The peritoneal 
surfaces were adherent. 
Stomach opened, and fork 
extracted by forceps. No 
hemorrhage. 


Swelling eut down upon, 
and something metallic 
felt ; the opening into sto- 
mach was enlarged by 
bistoury, and the spoon 
extracted. 


Chloroform given. Opening 
made into abdomen from 
second false rib to umbil- 
icus. Stomaeh containing 
the bar grasped. Opening 
made and bar extracted. 


Knife, nine inehes in length, 
swallowed two months pre- 
viously. Point eould be 
felt towards left end of 
stomaeh. 


Knife, ten inehes long, 
swallowed six weeks pre- 
viously. The knife first 
stuck in the oesophagus, but 
was forced or washed down 
into the stomaeh. 


Silver fork swallowed eight 
months previously. Dur- 
ing three months gave no 
pain ; then the position be- 
ing changed, eaused mueh 
suffering; rapid wasting of 
patient. Fork eould be 
felt through the parictes. 


Silver teaspoon, swallowed 
some months previously. 
Could be felt as tumor 
through abdominal wall. 
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It is doubtful whether life was prolonged 
by the operation in any of the cases of 
gastrotom3 T performed on account of dis- 
ease ; but in several the most manifest com- 
fort and relief were obtained. 

In every case, so far as I may venture to 
express an opinion, and notably in the case 
under my own care, the operation was per- 
formed "too late, and the powers of the 
patient were too far exhausted, to afford a 
fair chance of success. 1 

The experience hitherto acquired serves, 
however, to show that the stomach can be 
reached, opened, and attached to the ab- 
dominal walls without difficulty, and that 



1 See paper by the writer in Guy's Hospital 
Eeports, 3d Series, vol. xiv., p. 195. 



the operation itself is not attended by any 
immediate danger. Further experience, 
obtained under more favorable conditions, 
may not improbably prove more encourag- 
ing. It cannot be regarded otherwise than 
as an opprobrium of surgery, that hopeless 
starvation should be accepted as the inevi- 
table issue of simple constriction of the 
gullet. 



[Note to the 2d English edition.] 
In preparing the preceding pages free use 
has been made of the original article by 
the late Mr. Henry Gray, the general ar- 
rangement of which has been preserved. 
But the whole article has been rewritten, 
and very many and copious additions have 
been made. 



INJURIES OF THE CHEST. 

By Alfred Poland, Esq. 
Revised by John T. Hodgen, M.D., LL.D. 



From time immemorial these injuries 
have been described under two distinct 
heads, viz., those affecting the parietes, 
and those involving the contents, the pleura 
constituting the limit. Although the dis- 
tinction is merely artificial, still, for prac- 
tical purposes, we may adopt it on the 
present occasion. But before proceeding 
with our inquiries, let us invite the serious 
attention of the surgeon to the very great 
importance of an accurate knowledge of 
the anatomy of the parietes of the chest, 
and the organs contained therein ; for no 
one can possibly undertake to make any 
satisfactory diagnosis or prognosis unless 
he be well acquainted with the fabric of 
the walls, and with the relative position 
and adaptation of the contents, as also 
with the varied phenomena of inspiration 
and expiration — not forgetting the actual 
position of the diaphragm and its extensive 
encroachment within the domains of the 
chest, carrying along with it, as it does, 
many of the important abdominal viscera, 
such as the liver, stomach, etc. , which lie 



under its expanded and protective walls. 
Moreover, the surgeon should be thor- 
oughly able to appreciate and detect all 
normal sounds of the lungs emitted through 
the parietes, by the aid of percussion and 
auscultation, as well as the natural sounds 
of the heart and its valves ; for without 
this knowledge he could not possibly un- 
dertake to interpret the abnormal signs 
and sounds consequent upon disease and 
injury, such as the crepitation of fracture 
and that of pneumonia — the dulness on 
percussion, and absence of respiratory mur- 
mur in effusions into the pleura and peri- 
cardium — the rubbing sounds of pleurisy 
and pericarditis, etc. 

The arrangement of our subject will be 
as follows : firstly, wounds and injuries of 
the surface and parietes of the chest, 
usually denominated non-penetrating 
wounds ; and this section will include frac- 
ture of the ribs, and contusion ; secondly, 
wounds and injuries of the interior and the 
contents, called penetrating wounds ; and 
to this section will be added the rare com- 
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plication of injured viscera from contusion, 
unaccompanied by external breach of sur- 
face. 

I. Injuries and Wounds op the 
Parietes. 

In considering these lesions, we must 
bear in mind that the wall of the chest is 
built up of twelve pairs of more or less 
movable, semicircular hoops of bone, the 
ribs, which are attached to the spine behind 
by strong inextensible ligaments, and in 
front connected by means of elastic solid 
substances, the costal cartilages, to a cen- 
tral shield of spongy bone, the sternum ; — 
that these cartilages often become ossified, 
in advanced age ; — that between the ribs 
there are spaces filled up by muscles ; and 
that there is an artery, vein, and nerve, 
running close along and under cover of the 
lower border of each rib, in the. upper part 
of each intercostal space; — that the chest 
is further protected on its surface by the 
large and powerful muscles which attach 
the upper extremity to the trunk ; — and 
lastly, that, from its exposed position, ad- 
ditional security is obtained by the scapulae 
and vertebral column behind, by the pro- 
tective position of the anus depending on 
either side, by the clavicle, and by the 
almost instinctive movements of the upper 
extremity in warding off injury in front. 

Contusions of the surface of the chest may 
be of a simple, uncomplicated character re- 
sembling the ordinary forms of contusion, 
which have been already described in the 
preceding part of this volume; but they 
may also be attended with lesions to struc- 
tures peculiar to this region, and these will 
require special notice. Thus, contusions 
may be complicated with rupture of the 
superficial and thoracic vessels, which are 
of considerable size, and pour out blood 
freely. This effusion of blood may be con- 
fined merely to a certain space ; but at 
other times it may be so very extensive, 
and so rapid, as to excite alarm lest the 
main trunk has given way. When seen 
several days after the injury, it is liable 
to be mistaken for acute suppuration ; but 
the diagnosis will be based upon the sudden 
and rapid appearance of the swelling after 
the receipt of the blow, the soft and fluctuat- 
ing condition of the enlargement, the ab- 
sence of discoloration of the skin in the first 
instance, and the absence of any inflamma- 
tory action afterwards. Sometimes the effu- 
sion may continue so as to cause tension by 
over-accumulation, but, generally speak- 
ing, these cases are by no means serious, 
provided they be not meddled with ; and 
there are many instances recorded where 
the whole of the front of the chest on one 
side has been bathed in an extensive effu- 
sion of blood, and which have yet done 
well, without causing any bad results. 



The treatment, therefore, will consist in 
endeavoring, firstly, to arrest any further 
effusion of blood, thus favoring coagulation, 
by cold applications and the use of evapo- 
rating and saturnine lotions ; and, secondly, 
to promote the absorption of the extrava- 
sated blood, when nature's efforts are slug- 
gish and tedious, by the application of 
stimulating embrocations, care being taken 
not to carry this to so great an extent as to 
excite inflammation. 

Sometimes contusions are complicated 
with rupture of some fibres of powerful 
muscles, such as the pectoral ; these acci- 
dents, however, are not very frequently 
met with in civil practice, but are by no 
means uncommon in military experience 
from spent balls, etc. Rupture of a muscle 
has been likewise observed in cases where the 
individual has fallen across a projecting 
body, or whilst falling from a height has 
grasped a fixed body during his descent. 
The accident is at once recognized by the 
total or partial loss of the use of the muscle 
thus injured, and by the sensible gap ex- 
isting between the torn fibres. The treat- 
ment consists in the relaxation of the muscle 
and careful approximation of the ruptured 
ends by position ; and this is to be main- 
tained, if necessary, by means of bandages. 

Contusions complicated with fracture 
of the ribs, are injuries of very frequent, 
almost daily, occurrence, and this must be 
the case when they form one-ninth or one- 
tenth part of all fractures ; thus, of 2275 
fractures admitted into Guy's Hospital 
during a given period, there were 222 frac- 
tures of the ribs, exclusive of a large num- 
ber of other cases of such injury, treated as 
out-patients; and of 2358 fractures ad- 
mitted into the Hotel Dieu at Paris, there 
were 263 fractures of the ribs. Both sexes 
are liable, but not equally so, for females 
are less exposed to injury and accident ; 
thus, of 161 observations at Guy's, 25_were 
females, being a little more than a sixth ; 
and of 263 observations at the H6tcl Dieu, 
48 only were females, being nearly a fifth. 
With regard to the age, the accident is 
found rarely to occur in the young, in con- 
sequence of the great elasticity of the struc- 
tures ; it is more frequently met with in 
elderly people, when the ribs have become 
more firm and the costal cartilages more 
dense, rendering them less capable of re- 
sisting shock, in consequence of some loss 
of elasticity. Of 161 cases admitted into 
Guy's Hospital, 9 were under 15 years of 
age, the youngest being but 2 years old ; 
26 between the ages of 15 and 30, 78 be- 
tween 30 and 50 years, and 48 above 50 
years old, of whom upwards of 4 were over 
70 ;— thus, under 30 years of age there 
were 35 cases, and over 30 and upwards no 
less than 126 cases. 

The causes must for the most part be re- 
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ferred to external injury, such as blows, 
falls, the passage of wheels over the chest, 
pressure between two opposing forces, etc. ; 
but in some very rare instances the ribs 
have been proved to be fractured from in- 
ternal causes, viz. , during the severe efforts 
of coughing. In these latter instances, the 
ribs have generally been found in some 
morbid condition ; and Malgaigne has col- 
lected 8 such cases, 4 of which occurred in 
males and 4 in females ; their ages were 
noticed in 6 cases — 5 from the age of 47 to 
63, and 1 in a young man — the ribs had 
given way at the anterior part, near the 
cartilages. M. Malgaigne remarks, that 
probably the ribs had undergone atrophic 
thinning, and that the fractures were the 
result of muscular efforts. 

Respecting the condition of the fracture, 
the ribs may be broken in one of two ways : 
either at the seat of injury, by a forcible 
blow or fall on some projecting body, con- 
stituting what are termed direct fractures, 
and in such cases one or two ribs only are 
found involved, with the broken ends often 
driven inwards ; or, secondly, the fracture 
may take place at some distance from the 
site of the external violence, hence called 
indirect fractures ; here the ribs generally 
give way about their middle, or most con- 
vex part, at the point intermediate between 
the two opposing forces, as for instances in 
those cases where the chest is squeezed 
against a wall or a post, or where the wheel 
of a cart or vehicle passes over the chest : 
in such fractures, three or more ribs are in- 
volved, and the fractured ends are often 
driven outwards. 

Again, the fracture may be incomplete ; 
that is to say, the ribs are only fissured, or, 
the periosteum being probably preserved 
and remaining untorn, no displacement or 
evidence of the existence of fracture is 
found. Complete fracture is where the rib 
has been broken through, either in a ver- 
tical or oblique direction, and the two ends 
readily grate against each other during 
forced respiration. In general there is no 
shortening, as met with in fractures in other 
parts of the body, and this is readily ex- 
plained by the fact of the ribs being firmly 
fixed both in front and behind ; and again 
there is little or no vertical displacement, 
because the intercostal muscles are so placed 
above and below the injury as to prevent 
any separation in this direction. 

Fractures are generally confined to one 
side of the chest, but in severe and compli- 
cated accidents both sides maybe involved ; 
in such cases the injury must always be re- 
garded as of the most serious nature. 
Sometimes a rib may be broken in two 
places, or even be comminuted; these 
cases, are, however, rare. 

The middle ribs are the most frequently 
injured, and least of all the first, second, 



and third ; — thus, of 61 cases recorded at 
Guy's Hospital during a specified time, 
there were 44 cases involving the fourth, 
fifth, sixth, seventh, and eighth ribs, 13 
cases with fracture of the last four ribs, 
and 4 cases in which the first three ribs 
were injured ; the fracture of a single rib 
was observed in 9 of the cases. 

Fracture of the ribs may be uncompli- 
cated or complicated. By the former is 
meant such fracture as occurs without any 
external or internal lesion ; a mere broken 
bone without injury to adjacent soft struc- 
tures. Complicated fractures comprise, 
firstly, those coexisting with an external 
wound, analogous to compound fracture of 
the limbs ; secondly, comminuted fractures 
where the rib or ribs have been broken into 
small pieces, as observed in gunshot 
wounds ; thirdly, where the broken rib has 
pierced the pleura, causing pleurisy, etc. ; 
fourthly, where it has penetrated the tissue 
of the lung, inducing emphysema, hem- 
orrhage, pneumonia, etc. ; fifthly, where it 
has injured the pericardium and heart; 
sixthly, where it has wounded the intercos- 
tal vessels ; and seventhly, where it has in- 
volved the diaphragm and abdominal vis- 
cera. All these complications will be 
referred to under the title of the special 
injury, such as wounds of the lung, em- 
physema, etc. The relative proportion of 
uncomplicated and complicated fractures 
may be well exemplified by the analysis of 
136 cases admitted into Gruy's Hospital 
during five years : 108 were uncomplicated 
fractures, of which 8 only had secondary 
inflammation, which proved fatal in 2 in- 
stances from previous old-standing dis- 
ease ; 28 were complicated, 16 with em- 
physema, of whom 4 had symptoms of 
pneumonia, but all recovered, and of the 
remaining 12, 6 died at once from fatal 
collapse, and 6 recovered ; of these latter 3 
had haemoptysis and emphj^sema, and 3 
extensive injury and severe inflammatory 
symptoms. 1 

The ordinary symptoms and diagnosis of 
a fractured rib per se will consist of, firstly, 
the sensation expressed by the patient of 
his having felt something snap or give way : 
secondly, his complaining of pain at the 
seat of injury, a kind of severe stitch in 
the side, or catching of the breath during 
an irregular respiration, while he carefully 
avoids to take a deep inspiration or a pro- 
longed expiration; even the slightest at- 
tempt to cough distresses the patient and 
disturbs the fracture, giving rise to the 
sensation of grating : thirdly, the partial 
arrest of the movements of the ribs on the 
affected side, as well as of those on the 
sound side, in consequence of their conso- 
nance of action ; hence the respiration is 



1 Guy's Hospital Reports, vol. vi., 1860. 



FEACTUEED RIBS. 



749 



carried on principally by the diaphragm 
and abdominal muscles: fourthly, the de- 
tection of crepitus, owing to the movements 
of the fractured ends one against the other ; 
and this is to be ascertained by manipula- 
tive measures, either by simply placing one 
hand firmly over the seat of mischief, whilst 
the other hand is employed in making 
counter-pressure on the opposite side of the 
chest, and then instructing the patient to 
take a full inspiration ; or by applying the 
hands one on either side of the supposed 
seat of fracture and making alternate pres- 
sure, so as to cause the two ends to rub 
against each other; or in very thin subjects, 
by taking hold of the rib in front and mak- 
ing the necessary movements; or lastly, 



The prognosis is in general exceedingly 
favorable, But of course it will be modified 
according _ to the primary and secondaiy 
complications, more especially the lesion of 
important structures. In old and elderly 
persons, who happen at the time to be 
the subjects of bronchitis, asthma, or other 
form of chronic disease, a guarded prognosis 
must always be given, even should the 
fracture be uncomplicated; for these indi- 
viduals often succumb, in the one instance, 
to shock from their low state of vitality, 
and in the other to a kind of asphyxia from 
inability to free the lungs of the accumu- 
lated mucous secretion. 

Consolidation of the fractured ends gener- 
ally takes place in from twenty-five to thirty 



Fig. 159. 




Fig. 159. External view of a preparation of fractured ribs, repaired and united to each 
other by extension of callus. 

Fig. 160. 




Fig. 160. Internal view of the same. Guy's Hospital Museum. 



should all these means fail, by having re- 
course to auscultation, which will often as- 
sist in detecting the crepitation of fracture, 
notwithstanding the depreciation of its 
value in obscure cases by some surgeons of 
excellent authority. It must be borne in 
mind, that, although crepitus is an essen- 
tial indication of fracture, yet in. some rare 
instances it may escape detection, and more 
especially when one bone only is broken, 
and at a part where it is thickly covered 
by muscles or much fat, or where the peri- 
osteum has remained untorn : hence caution 
must be used in denying the existence of 
fracture in consequence of the absence of 
crepitus. 



clays. The callus is thrown uniformly out 
over the whole circumference of both bones, 
and seldom or ever forms any great pro- 
jection on the pleural aspect. Sometimes 
an excess of callus may extend so far as to 
form junctions with the rib, above and 
below. 

A false joint may arise from deficiency 
of callus, or from a clot of blood placed be- 
tween the two ends ; but this is not a usual 
occurrence. Again, callus may be thrown 
out around each end of the broken rib, and 
yet the ends themselves not coalesce ; this 
is seen in Prep. 421, in the Museum of the 
College of Surgeons of England, described 
thus: "Part of a first rib, labeled in the 
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handwriting of Mr. Hunter. The extrava- 
sated blood has dried and absorbed. The 
adhesive inflammation in the surrounding 
parts is forming the union. The broken 
ends of the rib are in apposition, and an 
irregular ring of new bone is formed round 
each of them; but the two rings have not 
coalesced so as to form a bond of union 
like a provisional callus encircling the frac- 
tured part; neither has any union taken 
place between the bones themselves. ' ' See 
also the remarks and figures in the essay- 
on Fractures, p. 499. 

In the Museum of Guy's Hospital is a 
very interesting and remarkable skeleton of 
a rhinoceros, in which almost every rib on 
either side has been fractured and repaired. 
It shows in a marked manner the beautiful 
arrangement of the disposition of the callus. 
Some of the ribs bad been fractured in 
two places, and it would appear that the 
animal had been at various times struck 
with an iron bar by his keeper. The car- 
case was bought of the proprietors of the 
Surrey Zoological Gardens many years ago, 
when the animal had died. 

The treatment comprises local and con- 
stitutional measures. The local treatment 
consists in maintaining the ribs in as per- 
fect a state of rest as possible, and this is 
to be accomplished by rendering them im- 
movable, by any of the following plans: 
firstly, and this is by far the most prefera- 
ble, the application of long strips of adhe- 
sive plaster, extending from the spine to 
the sternum of the affected side, and suc- 
cessively applied to some distance both 
above and below. These possess the ad- 
vantage not only of not being easily dis- 
placed, but of affording a more effectual 
relief by confining and restraining that side 
of the chest without affecting or interfering 
with the free action of the opposite side in 
the acts of respiration. Some surgeons pre- 
fer the use of a large sheet of strapping, 
instead of the long strips, but its applica- 
tion is not so uniform or so satisfactory. 
Secondly, the use of a flannel roller, about 
one hand's breadth wide and eight to ten 
yards long, which is made to encircle the 
chest by several turns and with a moderate 
degree of tightness. The roller is, however, 
liable to slip, and requires reapplication 
every second or third day. Some use a broad 
sheet of linen, which is passed around the 
chest and fixed either by pins or needle and 
thread, and there maintained in this posi- 
tion by a kind of braces carried over the 
shoulders, similar to the double T bandage 
of the French ; others again prefer a simple 
belt and scapulary, which is merely a me- 
chanical adaptation of this latter. Thirdly, 
the use of compresses, pieces of pasteboard, 
splints, etc., which are sometimes required, 
more especially in those cases where the 
fractured ends are driven inwards ; and the 



object of the surgeon being to lever out the 
displaced bones, or at all events to prevent 
the ends from making further pressure on 
the internal structures, these splints or 
compresses are placed vertically on either 
side of the fracture at some little distance, 
and maintained there by strapping, when 
the whole is inclosed by encircling the chest 
by several turns of a broad flannel or linen 
roller. Fourthly, the. recumbent position 
in bed has been recommended, and even 
adopted by some surgeons, instead of local 
treatment, and without any application 
whatever; but this plan is rarely adopted, 
except in those cases where the least pres- 
sure or confinement of the chest gives pain 
and uneasiness. This is the exception 
rather than the rule, for in the majority of 
cases the confinement of the movements of 
the ribs is described as being grateful, giv- 
ing great relief, and allowing a gentle, easy, 
and comfortable respiration. [While the 
value of dressings that restrain the move- 
ments of the ribs in respiration cannot be 
denied, it is nevertheless true that the 
patient soon becomes capable of restrain- 
ing those movements that give pain, and 
when this occurs dressings are no longer 
required.] 

The constitutional treatment will com- 
prise the administration of the ordinary 
remedies, according to the general princi- 
ples of surgery ; such as rest and quietude 
for several days, a careful and judicious diet, 
and abstinence from stimulating drinks. 
Where much cough and bronchial irritation 
supervene, expectorants, diaphoretics, and 
demulcents, may be usefully employed. 
Where there is much dyspnoea, the exhibi- 
tion of antimony and antiphlogistics is 
highly important ; the antimonial wine be- 
ing the most effective medicine, to be ad- 
ministered in frequent doses, and varied in 
quantity, according to the age and powers 
of the patient. Where there is haemoptysis 
or subsequent pleurisy or pneumonia, in ad- 
dition to these remedies venesection must 
be had recourse to ; but this powerful agent 
must be judiciously and cautiously wielded. 
In properly selected cases it acts as a charm, 
and often snatches the sufferer from im- 
pending death ; itschief indications are, the 
continued and distressing dyspnoea, the op- 
pressed circulation, as evidenced by the 
laboring pulse, and the strength and pow- 
ers of the individual. In former years it 
was too much the fashion to employ the lan- 
cet in cases of fractured ribs ; but- latterly 
the current of practice has rather flowed 
towards the opposite extreme, perhaps too 
much so; however, the surgeon must be 
entirely guided by circumstances, and meet 
the difficulties and complications as they 
arise, by adopting prompt measures, recol- , 
lecting that the young bear active treat- 
ment better than old people. Of the 136 
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cases already alluded to, as admitted into 
Guy's Hospital, the majority of the cases, 
viz., 100, required little or no constitutional 
treatment, and of the remainder only three 
required venesection. In appropriate cases 
of internal inflammation, mercury is in- 
valuable. 

Fractures of the sterno-costal cartilages, 
uncomplicated with other injuries, are ex- 
ceedingly rare, although recorded as early 
as the year 1698, by Zwinger, who found 
this injury when examining a dead body, 
and in 1805 by Lobstein. Majendie has 
written a thesis on the subject, wherein he 
states, that he had seen upwards of five ex- 
amples in the spaee of two years. Mal- 
gaigne, in his work on fractures, writes, 
that he had only seen three cases ; and that 
at the H6tel Dieu, there was only one case 
in 2,328 eases of fracture generally. He 
attributes this paucity to the probable 
omission of this lesion in the hospital re- 
turns. The eauses of this injury may be, 
like those of the ribs, direct or indirect. 
The eighth rib is said to be the one most 

Fig. 161. 




Fig. 161: Fracture of the first bone of the sternum 
transversely ; from a man aged fifty-six, who fell 
forty feet from a scaffold and died in two and a 
half hours. He had likewise fractured spine, ribs, 
and other bones. 

(From preparations in Guy's Hospital Museum.) 

liable, then those immediately above it: 
generally speaking, one end overlaps the 
other, which renders the diagnosis easy, 
and these ends may become united in that 
displaced condition by osseous matter with- 
out any subsequent ill effects. Delpech 
remarks : "If the fracture takes place near 



the sternum the internal fragment passes 
in front and crosses the external ; the con- 
trary when the fracture is nearest the rib." 
Fracture of the cartilage beeomes repaired 
by bony union, ossifying callus; but not 
always so. In the Museum of St. Bartho- 
lomew'^ Hospital are three specimens : 
Series jii. , No. 4, section of a cartilage of a 
rib whieh appears to have been fraetured 
and reunited by the growth of a new carti- 
laginous substanee; No. 48, section of the 
cartilage of a rib which has been fractured 
and is firmly united ; the uniting medium 
consists of cartilage and of bone ; and. No. 
73, where the fraetured portions are sur- 
rounded by a ring of bone. 

Fig. 162. 




Fig. 162. Fracture of the second bone of the ster- 
num transversely and obliquely ; from a man aged 
forty, wno fell off a wagon-load of hay, and was sent 
up to the hospital from the country, and died on 
the following day. 

(From preparations in Guy's Hospital Museum.) 



The treatment will be the same as for 
fractured ribs : some, however, have rec- 
ommended that, where one end overlaps 
the other, pressure should be made, so as 
to restore them to position ; but inasmuch 
as great force must necessarily be used, 
which may cause injury to the soft parts, 
and the risk of inducing sloughing of the 
integuments, this plan is generally depre- 
cated. Malgaigne states that he has used 
with success a modification of the common 
truss, furnished with well-protected pads : 
the one pad is placed on one side of the 
fracture, the semicircular spring made to 
encircle the chest, and the counter-pad 
made to press upon the other end of the 
fraeture. By this means in one ease, after 
twenty days' application, he found the 
fractured ends in situ, and a perfect eure 
resulted. 

Fracture of the sterAum is also by no 
means common, for during eleven years at 
the Hotel-Dieu only one example is re- 
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corded; and at the Middlesex Hospital, 
according to Mr. Lonsdale, two cases were 
met with in 1,901 fractures. At Gruy's 
Hospital, during live years, two cases oc- 
curred, one of which was not detected 
during life, but was associated with other 
more severe injuries ; one case only was 
admitted in the year 1843, another in 1845, 
and another in 1846. It is probable, how- 
ever, that the rarity of this injury has been 
exaggerated. Fracture of the sternum 
alone is, indeed, an extremely uncommon 
accident ; but as a complication of fractures 
of the spine or ribs, it is much more fre- 
quently met with : thus, at St. George's 
Hospital, during the four years 1857-1860 
inclusive, nine cases of fractured sternum 
were dissected ; of these, three were asso- 
ciated with fractured spine, and six with 
fractured ribs. 

These fractures may be either transverse 
or longitudinal ; the transverse are the most 
common, but are by no means always trans- 
verse, in the strict sense of the term ; the 
causes are generally direct external injuries. 
The fracture is often associated with other 
severe lesions, such as fractured spine, ribs, 
skull, etc. ; or it may be produced by indi- 
rect violence, by the forcible bending of the 
body backwards in falling across a projecting 
body, thus snapping the bone or tearing 
asunder the first and second pieces of the 
sternum ; such cases are quoted by Sab- 
atier, 1 Iiollande, 2 and Malgaigne. 3 Some- 
times the contrary condition will cause it, 
viz. , the forcible flexure of the trunk for- 
wards, and the simultaneous occurrence of 
a contre-coup, by falling either on the feet 
or the head. [I have met with four cases 
of fracture of the sternum occurring in 
connection with fracture of the spine, and 
all due to violently bending the body for- 
ward. In one case the patient was seated 
on a wagon which was driven under a beam. 
He leaned forward to allow his head to pass 
the beam, which caught his shoulders, and 
as the hips were carried under the beam, 
the dorsal spine and the sternum were 
broken. He recovered. 

In a second, the patient fell backward 
from a cart, striking on the shoulders. The 
trunk bent forward, breaking the spine and 
sternum. He died. 

A third stumbled when near a hatchway, 
fell through to the floor below, alighting on 
the shoulders, breaking the spine and the 
sternum. Recovered. 

A fourth fell ten feet from an outside 

1 Sabatier, Memoir on Fracture of tlie Ster- 
num, read at the Institut de France, le 26 Ger- 
minal, An VI. 

2 Bulletin de Therapie, torn. vi. 

3 See also Giirlt, Handb. d. Lelirev. d. Knoch- 
enbriicben, 2ter Th., p. 264 et seq., especially 
p. 311 — "Uebersicht iiber die Casuistik — 105 
Falle." 



stairway, alighting on the buttocks, and 
breaking the spine and sternum. This pa- 
tient was treated with a plaster of Paris 
jacket, was on his feet every day, and re- 
covered. In the fourth case the fracture 
of the sternum was first detected, and this 
led to an inspection of the spine, of which 
there had been little complaint.] Some- 
times, but rarely, it has followed excessive 
muscular action : Chaussier relates two ex- 
amples of the kind ; both patients were fe- 
males, of the ages of 24 and 25, and the 
fracture occurred during the efforts of labor 
with a first child ; at the time of parturi- 
tion both patients threw back their headSj 
and rested at times on their arms and heels, 
bowing up their bodies ; there was only 
slight displacement of the fracture in the 
one case, and none in the other. This ac- 
cident was observed by Dr. Faget of Mex- 
ico : it happened to a celebrated vaulter, 
who, whilst bending his body backwards, 
was endeavoring to raise a heavy weight 
with his teeth. 1 

The symptoms are the following: the 
sensation of a breaking or cracking at the 
time of the accident ; pain at the seat of 
injury, aggravated by deep inspiration or 
by coughing ; the detection of the fracture 
by manipulation, or else by the overlapping 
of the bones, if displaced. Sometimes there 
is no displacement, owing to the fibrous and 
fascial investment remaining intact ; but 
generally the bones ride over each other, 
and, in nearly all the recorded cases, it is 
the inferior fragment which lies in front, 
and is the most fixed portion ; notwith- 
standing its movement during respiration, 
being pushed forwards in inspiration, and 
backwards in expiration, the displacement 
causes no inconvenience. 

The diagnosis is generally easy, except 
where there is much swelling and effusion. 

The prognosis is favorable where there 
is no complication nor other severe injury. 

The treatment will be the same as for 
fractured ribs ; sometimes the bandage or 
strapping cannot be borne, so that the pa- 
tient must be kept in the recumbent posi- 
tion ; sometimes, though rarely, he cannot 
even bear this, and is only comfortable when 
in the kitting position, with an inclination of 
the body forwards, resting the head in 
front ; and in this state some have actually 
remained for eight days. Where the bones 
have been much displaced, efforts have 
been made by some surgeons to reduce the 
fracture, by placing a cushion under the 
chest, and throwing the shoidders well back, 
and pressing, at the same time, on the ribs 
below, thus causing an increase of the arch, 
and so bringing the edges of the bones into 
apposition : many other plans have been 

1 A similar case is referred to by Giirlt, 
where the patient recovered. 
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devised for the same object, but in general, 
although the reduction may be perhaps 
readily effected, the difficulty consists in re- 
taining the ends in situ. Respecting the 
suggestions for the use of a kind of cork- 
screw, to be screwed into the depressed 
portion, so as to draw it up, and for the 
employment of elevators and trepans, all 
these must be considered as not only use- 
less, but the relics of the old cruel and bar- 
barous surgery. 

Longitudinal fractures of the sternum 
are very rare, so that their occurrence has 
been denied by many authors. 

Two cases are mentioned by Plouquet, 1 and 
one by Barrau. 2 The latter case is quoted by 
Malgaigne, as follows : a mason, aged 60, fell 
from a scaffold on some large stones ; the frac- 
ture was longitudinal, and the right portion 
depressed about eight to ten lines, the left 
somewhat overlapping : reduction was effected 
by drawing the arm to the side, and carrying 
it backwards, then pressing firmly on the mid- 
dle of the right sternal ribs, making alternate 
movements from before backwards, so as to dis- 
engage the bones,whilst at the same time, gentle 
pressure was made on the left or riding por- 
tion, so as to keep it on its own level. After 
reduction, a compress was applied, and main- 
tained by a firm bandage : the case was suc- 
cessful at the end of six weeks, and no de- 
formity resulted. 

Fracture of the sternum may be compli- 
cated with other injuries, as has already 
been partly alluded to. The most ordinary 
complication of this fracture is its occur- 
rence in cases of fracturqd spine ; but some- 
times it may cause injury and inflammation 
of the pericardium, pleura, lungs, medias- 
tinum, heart, etc. These complications 
will be alluded to in considering the inju- 
ries of those structures. 

Dislocations of the ribs. — 1. Costo-verte- 
bral. — The anatomical arrangements for 
this important articulation would tend to 
prove that it would be almost impossible to 
luxate the head of the rib without fracture 
of the neighboring parts, so strong are the 
ligamentous tissues around. Yet it does 
appear notwithstanding that luxation has 
been effected after severe violence. How- 
ever, in most instances, other complica- 
tions have existed, generally fracture of the 
spine and displaced vertebrae. Platner ob- 
served that fracture rather than dislocation 
usually took place, and that the head of 
the rib could be only dislocated inwards, 
not easily upwards or downwards, and 
never outwards, in consequence of the 
transverse process. Boudet arrived at the 
same conclusion, as detailed in a memoir on 
the subject presented to the Acad6mie de 
Chirivrgie ; the case of dislocation alluded 



1 The two cases of Plouquet are those of 
Kramer and Mayer. 

2 Barrau, These de St-asbourg, 5 Janvier, 1815. 

VOL. I. — 48 



to by him, however, was clearly proved by 
Boyer (Mai. Chir., t. x., p. 123) to have been 
one of fracture of the rib near the spine. ' 

Such cases are too few to make it neces- 
sary forme to offer many remarks upon the 
accident. The causes must necessarily be 
direct violence over a small amount of sur- 
face, so that it is expended upon one or two 
ribs, thus driving the heads forwards and 
inwards; the force may also be thrown 
upon the angle of the rib. The opposing 
forces must be powerful. ' The diagnosis is 
difficult, and must be only conjectural : thus 
there may be a deep depression, but this 
does not appear to be always present ; and 
it may be overlooked, for there is great 
ecchymosis and swelling, with pain ; there 
may be mobility of the rib without crepita- 
tion. 

Table A, page 755, will elucidate the sub- 
ject more fully. 

The dislocation is generally discovered 
after death. In two of Kennedy's cases, 
Nos. 6 and 7, the patients recovered ; in 
the boy, No. 7, the diagnosis was purely 
conjectural, and may be questioned alto- 
gether ; and considerable doubts may be 
raised respecting the other case. However, 
taking into account the case of Sir A. 
Cooper, which was distinctly verified some 
years after, we may fairly accept Dr. Ken- 
nedy's case as one of dislocation. 

2. Costo-clwndral dislocation (Table B, 
page 757) is evidenced by the prominence 
of the rib in front of its corresponding car- 
tilage. It is a question whether these are 
not cases of fracture. They are not of 
much importance, and require the same 
treatment, reduction and its maintenance, 
as for fractures. 

3. Chondro-sternal dislocation (Table C, 
page 758). — Demarquay remarks that in 
the four cases there reported, it seemed to 
be rather a sinking in of the sternum, 
which had caused the luxation. 

This luxation is accompanied with prom- 
inence of the cartilage and pain, and may 
be attended with severe after-symptoms, 
febrile excitement, and spitting of blood. 

4. Dislocation of cartilages upon each 
other _ (Tables D, E, page 759).— It is a 
question whether these cases were not frac- 
tures. The sixth, seventh, and eighth or- 
dinarily articulate with each other ; some- 
times the fifth and sixth, as also the eighth 
and ninth at times. 

5. Dislocation of thebones of the sternum: 
the first piece dislocated from the second 
piece (Table F, page 760). Malgaigne di- 
vides these into traumatic and idiopathic 
luxations. Of the traumatic variety, he 
gives ten cases, all males, and occurring be- 
tween the ages of eighteen and sixty. The 
causes were either direct or indirect ; the 
direct causes were the rarest : the sternum 
receiving a violent blow, and great pressure 
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being exercised at the time on the first 
piece, forced this backwards behind the 
lower portion ; the indirect causes were va- 
riable^ — falls from considerable heights, 
bending of the spine forcibly forwards, so 
that the two pieces being pressed together, 
the lower becomes displaced in front of 
the upper. These rare dislocations are 
generally due to extreme violence, and as- 
sociated with other severe injuries. The 
symptoms of the recorded cases were, lo- 
cal pain, difficult respiration, separation of 
the pieces, and prominence of the second 
portion. Of the ten cases five terminated 
fatally, owing to the complications. 

During the past thirty years, at Guy's 
Hospital, several cases of dislocation of this 
bone have been witnessed ; reduction could 
not be accomplished. Where the lesion 
was uncomplicated with other injuries, the 
patient generally recovered without any 
other inconvenience than the deformity. 1 

[In the Am. Journal of the Med. Sci- 
ences for July, 1867, there may be found 
an exhaustive article on this subject, from 
the pen of Dr. Brinton of Philadelphia.] 

t Of the pathological variety, Malgaigne 
gives three cases only. They possess some 
degree of interest, and are recorded in his 
work on dislocations. 

The tables on the following pages give a 
short reference to the recorded cases of 
these several dislocations. 

Contusions of the parietes are sometimes 



1 Maisonneuve, in the Archives generates de 
Medecine, 1844, ser. 3, vol. xiv., p. 225, has writ- 
ten a most excellent and elaborate memoir on 
dislocation of the sternum, which is worthy of 
perusal by those interested in these forms of 
injury. 



followed by inflammation, suppuration, and 
the development of tumors ; these subjects 
are treated of elsewhere. In the female 
the mamma is peculiarly liable to injury, 
a subject which will be referred to under 
the head Diseases of the Breast. There 
is one complication, however, which re- 
quires special mention in this place ; it is 
that of subpectoral abscess, or diffused sup- 
puration under the pectoral muscles, which 
is generally the consequence of injury. It 
is attended with severe constitutional symp- 
toms, but the local signs are very obscure, 
and give no definite indication of its exis- 
tence; there is great pain, and general 
tumefaction in the pectoral region, and no 
evidence of fluctuation, unless the pus 
reaches the axilla, when its presence may 
be detected. Its diagnosis must mainly be 
based upon the constitutional symptoms, 
viz., severe constitutional irritation, with 
febrile disturbance, and unmistakable rig- 
ors ; these, with marked tumefaction, fully 
warrant the surgeon in making an explor- 
atory incision through the pectoral muscles, 
in the direction of their fibres, so as to give 
an exit to the pus. In the course of ten 
years the author had occasion to perform 
this operation on four several occasions, 
and with satisfactory results. After the 
matter is evacuated, it is essential to keep 
the wound open, by the introduction of a 
tent, or else the muscular fibres will close 
'the opening, and a reaccumulation ensue. 
The tent is to be replaced once or twice 
daily, as occasion may require. Tonics and 
good diet must be administered. 

Periostitis, necrosis, and caries of the ribs 
and sternum, do not require special notice, 
and the operation of resection of the ribs is 
described in the essay on Excisions. 
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"Wounds of the parietes of the chest, 
commonly called non-penetrating wounds, 
include the several varieties of incised, 
punctured, lacerated, and gun-shot wounds ; 
the general characters of which are de- 
scribed in the essays on Wounds and Gun- 
shot Wounds. Here we shall merely 
refer to certain special complications of the 
ordinary incised, punctured, and lacerated 
wounds, as they affect the surface and tis- 
sues of the chest. In the first place, the 
surgeon is always anxious to decide whether 
the wound be superficial or penetrating : 
are there any signs sufficiently well marked 
to indicate that the wound has not pene- 
trated the chest? This question will be 
more appropriately considered when allud- 
ing to penetrating wounds, for it will be 
found that the only reliable signs are those 
of a negative character, viz. , the absence 
of all the symptoms indicating a penetrat- 
ing wound. 

Wounds involving the skin and cellular 
tissue of the chest require no comment, 
othei'wise than in the punctured variety; 
where there may be a long track traversed 
by the weapon, which may give rise to the 
formation of sinuses and local abscesses, 
and be difficult to manage in consequence 
of the movements of the upper extremity 
and the acts of respiration. 

M. Vidal 1 remarks that punctured wounds, 
even of the slightest character, may be at- 
tended with symptoms simulating those of 
lesiou of some internal organ or internal 
hemorrhage ; such as coldness of the skin, 
feeble circulation, a sense of suffocation, syn- 
cope, and cough. These phenomena, he states, 
are chiefly observed in wounds received in 
duels. Whatever may be the courage of the 
champion, at the moment of combat the blood 
does not circulate normally, and the innerva- 
tion is not regular, and he is not without emo- 
tion ; if to this moral state there is superadded 
a wound of the chest, the wounded person re- 
gards it with most vivid uneasiness, and if 
fear has not already set in, it will soon take 
place. Thus is readily explained the occur- 
rence of the above phenomena, and the salu- 
tary effect of removing these impressions by 
moral agencies of a reassuring kind. 

Wounds of the muscles in front and be- 
hind the chest, when passing across their 
fibres, are attended with very great separa- 
tion, and leave a large gap, in consequence 
of the power and extent of the individual 
muscle involved. And in the treatment of 
such wounds, the function of the divided 
muscle must be borne in mind, so that the 
edges may be approximated as closely as 
possible ; thus, in wounds of the muscles in 
front of the chest, the arm must be drawn 
forwards, and carried inwards towards the 
opposite, and maintained in this position 

1 Vidal de Cassis, Traite de Pathologie ex- 
terne, torn, iv., p. 66. 



during the healing of the wound: in 
wounds of the muscles behind, the oppo- 
site course is to be pursued. In a case of 
extensive wound of the latissimus dorsi 
muscle, and in a case of wound of the 
pectoralis major, M. Petit applied several 
points of suture, and with success ; but 
sutures through muscular tissue are in gen- 
eral not advisable, unless there be a very 
large flap ; and when employed, they 
should include the fascia in front of and 
behind the muscle, else the suture will tear 
away. Transverse wounds of the inter- 
costal muscles weaken the chest, and some- 
times permit the escape of the lung, to 
which we shall refer further on. 

Wounds of the thoracic and other parie- 
tal vessels (excluding the intercostal and 
internal mammary) partake of the ordinary 
characters of wounded vessels: the only 
peculiarity in respect to the chest is in ref- 
erence to punctured wounds, as in stabs by 
a sword, bayonet, foil, etc., where a vessel 
has been involved, and the blood, not being 
able to escape externally, has diffused itself 
under the muscles in the loose cellular tis- 
sue, and sometimes to a very great extent. 
This extravasation may coagulate and fur- 
ther effusion cease, when subsequent ab- 
sorption ensues, with speedy recovery : on 
the other hand, it may excite inflammation, 
suppuration, and sloughing. Ice, or care- 
fully applied compression, will be sufficient 
to arrest the hemorrhage, if not of very 
considerable extent; but where one of the 
larger trunks, such as the vessels of the 
axilla, has been injured, the case must be 
treated according to the rules laid down in 
the essay on Wounds of Arteries. 
_ Wounds involving the ribs, costal car- 
tilages, or sternum, require immediate 
closure of the wound, or the ordinaiy treat- 
ment for fractured ribs. Here, however, 
we must be on our guard, and ascertain 
whether or not a portion of the weapon or 
instrument has been broken off and become 
imbedded in the rib, or cartilage ; an event 
which has happened once or twice. In 
general the piece is loose, and readily re- 
moved, but in some instances it has been 
found fixed, requiring immense force to ex- 
tract it ; or it may be smooth and convex on 
its surface, such as a bullet, when difficulty 
is experienced in laying hold of it. Some- 
times the pointed instrument may traverse 
the rib and appear on its inner side, causing 
a penetrating wound of the chest; this we 
shall refer to again. 

Non-penetrating wounds may be attended 
with emphysema ; thus, in wounds travers- 
ing the soft parts obliquely and gliding 
under the large muscles of the chest into 
the subjacent loose cellular tissue, the air 
from without may enter into the wound, 
being drawn in by the movements of the 
ribs ; and this air, not being able again to 
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escape, during expiration becomes diffused, 
causing emphysema, which may occupy a 
very extensive surface. A great deal of 
this air may be pressed out through the 
wound, but in so doing, care must be taken 
to close the wound at each inspiration, so 
as to prevent fresh air being drawn in. 

II. Injuries and Wounds of the Con- 
tents of the Chest. 

These will be treated of under two sepa- 
rate heads : first, those produced by exter- 
nal wounds, commonly called penetrating ; 
and second, those caused by contusion, 
without any breach of the external surface. 

Respecting penetrating wounds, these 
will be best considered by studying them 
according to the organ or structure in- 
volved, in the following order. 1. Wounds 
of the pleura and lungs, with their attend- 
ant complications; 2. Wounds ofthemedi- 
astina, pericardium, and heart; 3. Wounds 
of the intercostal, internal mammary, and 
large vessels of the chest ; 4. Wounds of 
the oesophagus. 

1. Wounds of the pleura and lunff, and 
their complications. — In the first place, 
there may be a simple penetrating wound 
of the pleura, without injury to any other 
structure. This accident is exceedingly 
rare, and to the anatomist might appear 
scarcely possible, in consequence of the 
close adaptation of the lung and its pleural 
covering to the wall of the chest and its 
pleura ; there are, however, sufficient facts 
proving that this injury does now and then 
take place, more especially in incised 
wounds ; although its recognition is very 
difficult. Where the wound is large and 
the lung distinctly visible, and air is freely 
drawn in and expelled from the pleural 
cavity during respiration, the nature of the 
injury is palpable enough ; but these 
wounds in general are not so extensive, 
owing to the protection of the ribs ; hence 
we must rely upon other diagnostic marks. 
And here we are again baffled, because the 
chief signs are entirely of a negative char- 
acter, viz., the absence of all the varied in- 
dications of a wound of the thoracic con- 
tents. The following means have been 
proposed to assist in the diagnosis: 1st. 
Deductions drawn from the weapon used, 
with its attending external circumstances ; 
these will comprise the consideration of the 
varied forms of penetrating instruments, 
the extent of the blood-stain upon the blade, 
the size of the wound compared with the 
breadth of the blade, the respective posi- 
tions of the injured person and the aggres- 
sor at the time of the infliction of the 
wound, the mode and direction in which 
the weapon was thrust, etc. These points 
are by no means decisive, and are often 



doubtful ; for the blade may have two cut' 
ting edges, and then the wound will be 
larger ; the bayonet or sword-thrust may 
glance off the ribs and pass a long distance 
under the skin, without entering the chest 
— thus cases are related in which a sword 
has passed from the right to the left of the 
chest without penetrating the cavity; 
again, the position of the combatants is 
often inaccurately stated. 2d. Exploration 
by means of the finger, probe, sound, or 
other instruments. Were this to be per- 
mitted, and a careful and minute examina- 
tion made by the introduction of the finger 
into the wound, an easy diagnosis would at 
once be realized ; but in wounds of the 
chest, as in wounds of the abdomen, all 
manipulative examination is to be de- 
nounced as perfectly unwarrantable, being 
attended with highly dangerous results, by 
disturbing nature's efforts to effect a repair, 
disarranging the clot, and exciting irritation 
and inflammation ; a proceeding tending 
only to gratify curiosity, without the 
slightest benefit to the patient. The same 
remarks apply to the injecting of fluids into 
the wound, which is to be considered as a 
relie of barber-surgery, and is wisely ex- 
punged from all modern works. 3d. 
Another mischievous and meddlesome pro- 
position is the following, viz. , the closing 
of the external wound, and then directing 
the patient to take a deep inspiration, when 
he is to hold his breath so as to close his 
glottis ; and then to make an effort to ex- 
pire, at the same time that the surgeon re- 
opens the wound and holds a lighted candle 
close to it ; should the wound have pene- 
trated the lung, air will be driven out 
through the opening and blow the flame of 
the candle to one side. This must always 
be regarded as a dangerous and hazardous 
experiment ; and even if justifiable, it is 
. not conclusive evidence, for in many cases 
of penetrating wounds of the lungs, there 
are several circumstances which may pre- 
vent the escape of air from the organ. 4th. 
The absence of emphysema is no indication 
that the lung has not been wounded ; em- 
physema, although a usual symptom of in- 
jured lung, may occur even in non-pene- 
trating wounds, as has been already men- 
tioned ; it may also take place in wounds 
penetrating the pleural cavity only ; thus 
air may be drawn in through the external 
wound during inspiration, and on expira- 
tion this air, not finding a ready exit, may 
be expelled into the neighboring cellular 
tissue ; or if the incised wound be very 
large, the air will enter the cavity in a large 
volume, and should it be unable to escape, 
it will cause a pneumothorax. 5th. The 
absence of haemoptysis is by no means a suffi- 
cient test that the pleural cavity only has 
been penetrated. Haemoptysis, although 
usually a symptom of injured lung, may 
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take place in non-penetrating wounds, and 
even in injuries of the lung it may be ab- 
sent ; hence the surgeon must be very 
cautious in relying upon individual symp- 
toms. 

Thus, then, there are no absolute signs 
upon which we can decide ; we must await 
the issue, and maintain a strict watch for 
any symptom or complication which may 
set in ; our prognosis must be guarded, and 
must always be considered unfavorable for 
at least four or five days, before the patient 
can be pronounced to be out of danger ; and 
in expressing any opinion, it must be rec- 
ollected that the surgeon is not bound to 
state whether a wound has penetrated the 
chest or not. 

The primary complications which may 
ensue in this class of injuries are, emphy- 
sema, pneumothorax, hernia of the lung, 
heemothorax, and the presence of foreign 
bodies in the wound or cavity. The secon- 
dary, or subsequent, complications are, 
pleurisy, hydrothorax, empyema, fistulous 
openings, contraction of the side of the 
chest, etc. These will be alluded to in their 
appropriate place. 

The treatment will differ but little from 
that laid down in non-penetrating wounds, 
viz., the removal of foreign bodies, the ar- 
rest of hemorrhage, the immediate closure 
of the external wound, and strictly enforc- 
ing the recumbent position until the period 
of danger has passed over. The patient 
must be kept on low diet, and be carefully 
watched in the interim, and the slightest 
indication of any untoward symptom is to 
be treated with energy, according to the 
instructions given further on. 

A curious complication of a penetrating 
wound without lesion of a viscus is the 
escape of an uninjured lung through the 
aperture, constituting a hernia of the lung, 
or pneumocele. There are two varieties, 
both of which are comparatively rare ; the 
one occurring at the time of the infliction 
of the wound, and called immediate, the 
other taking place after cicatrization of the 
external wound, and called consecutive. 

The immediate variety is seldom ob- 
served, for in general the escape of the 
lung is difficult, owing to the tendency of 
the external air to find its Avay in through 
the wound during respiration, and thus 
prevent any protrusion by pressing the lung 
away from the wound ; the hernia, there- 
fore, must take place before the air has 
time to enter the chest; and the following 
explanation of its production has been 
offered. If there be a large wound, and the 
chest be at the time suddenly contracted 
with direct closure of the glottis, the air in 
the lung, not being able to escape by the 
trachea, becomes pent up in the air-cells, 
distending and forcing the organ against 
the parietes, and causing its escape where 



the latter are deficient. The most fre- 
quent situation in which wounds are liable 
to be followed by hernia of the lung, ap- 
pears to beat the anterior part of the chest, 
on a level with the nipple •; and this is said 
to be due to the greater mobility of the 
lungs in this region, the rarity of any adhe- 
sions, and the nearer approach of the wound 
to the free edge of the lungs, which "would 
more readily find exit. The size of the 
hernia varies from that of a small marble 
to that of a crick et-ball, and it forms a more 
or less globular mass, consisting of the lung- 
tissue, covered by its own pleura, and hav- 
ing no investing sac ; its base is constricted, 
and encircled by a kind of neck, formed of 
the external wounded integument and the 
tissues in the intercostal space. The pro- 
truded lung may be at first simply con- 
gested ; but this congestion may increase to 
such an extent that the lung may assume a 
very deep black color, without, however, 
any loss of vitality ; but when the constric- 
tion continues, and the congestion and ex- 
udation increase, together with long ex- 
posure, gangrene will ensue, and slough- 
ing off of the whole mass take place, con- 
stituting a natural cure. The prognosis of 
these cases is generally favorable. The 
treatment will depend chiefly on the state 
of the lung, and the length of time which 
has elapsed since its prolapse : if the pro- 
lapse be recent, and the lung healthy in 
appearance, it may be reduced by careful 
and moderate manipulation, care being 
taken not to injure its delicate structure in 
so doing ; should, however, this be im- 
practicable, owing to the very great con- 
striction of the neck, the latter, provided it 
be formed entirely of the soft structures, 
may be cautiously divided, care being taken 
to avoid wounding the lung or the inter- 
costal vessels. If the lung be in a gan- 
grenous condition, it may be left to nature 
to throw it off by sloughing ; or it may be 
surrounded by a ligature, and tied ; or it 
may be excised, in order to expedite mat- 
ters : all these measures have been sev- 
erally and successfully tried. Thus, Rol- 
lande cut the prolapse off, and powdered 
the surface with astringents, and with suc- 
cess : Tulpius tied the pedicle, and excised 
the remainder; the patient recovered in 
fifteen days, having had only a slight cough, 
and died six years after, when, on examina- 
tion, the lung was found adhering to the 
pleura, at the seat of injury, but withoiit 
notable alteration in its structure : Fabri- 
cius relates a case, in which the hernia was 
cauterized with the hot iron, and a recovery 
effected, the patient living many years : 
Ruysch details a case in which a ligature 
was applied, and the mass allowed to slough 
off, and with favorable results. These in- 
stances are introduced here as showing how 
a delicate organ, like the lung, rnaj resist 
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such measures, and not as examples for 
pursuing the same line of treatment, which 
is too hazardous, risking the production of 
pneumonia, and other serious mischief. It 
is certainly more rational and harmless to 
leave the hernia alone, under all circum- 
stances, where we are unable to reduce it. 

Mr. S. Cooper (First Lines of Surgery, p. 460) 
mentions a case brought to him at Brussels 
after the battle of Waterloo. The protruded 
piece of lung was of a long, narrow, tongue- 
like form, and severely contused. The wound 
had been made with a lance. He thought at 
first of cutting the protrusion off, but the 
bleeding made the inclusion of it iu a ligature 
necessary. The patieut, he believed, did not 
ultimately recover. 

An immediate hernia of the lung may 
occur without any external wound, as ob- 
served in rare cases of extensive comminu- 
ted fracture of the ribs ; here the lung is 
generally injured, and the lesion itself is so 
severe as to be attended with almost imme- 
diately fatal results. It has also been de- 
scribed as having taken place during violent 
straining in the efforts of parturition. 

The consecutive variety is when the pro- 
trusion takes place after the external wound 
has closed : thus Velpeau records the case 
of a man, aged twenty-nine, who received a 
sword-thrust at the inner side of, and a lit- 
tle below, the left nipple ; he lost much 
blood, but had no haemoptysis ; the wound 
healed in six weeks, and in three months 
and a half after the injury he was admitted 
into the hospital with prolapse of the lung ; 
the latter was found fixed in its present 
position, and was therefore left alone. In 
this class of cases the lung is covered by 
integument ; the development and progress 
of the protrusion is very slow, and it may 
sometimes attain a considerable size. The 
signs of this occurrence will be, the appear- 
ance of a soft tumor, which is more or less 
circumscribed, elastic, and indolent ; the 
integuments covering it are perfectly natu- 
ral, and without any change of color. The 
swelling moves simultaneously with respi- 
ration, expanding in expiration and dimin- 
ishing in inspiration ; it enlarges equally at 
all points during coughing ; and if respira- 
tion be suspended for some time, the tumor 
disappears. On manipulation it crepitates 
and imparts an impulse on coughing, and 
the depression in the parietescan be readily 
felt. On auscultation, it emits numerous 
vesicular bruits; the respiratory murmur 
is normal, but is louder and less mellow 
than in the natural situations. 

The treatment will consist in protecting 
this hernia from external injury, and in 
preventing the further protrusion of the 
viscus : this may be done by means of care- 
fully-adjusted pads and bandages: some 
have recommended the application of a 



hollow padded truss, to be made on the 
same principle as that of the umbilical 
truss. 

Congenital and spontaneous hernia of the 
lung are exceedingly rare ; these varieties 
do not come under our consideration in this 
work. 

A wound of the lung may be superficial 
or deep ; and when arising from external 
wound, it may be either of the incised, punc- 
tured, lacerated, or gunshot variety; but 
when produced by fractured ribs, it is gener- 
ally of the lacerated kind. The incised 
wounds are the most dangerous, as they al- 
most always give rise to immediate hemor- 
rhage and escape of air; the lacerated 
wounds are next in severity, on account of 
the retractility of the lung-tissue ; punc- 
tured wounds, such as are caused by a stab, 
are the simplest form, and offer a more 
favorable prognosis; — gunshot wounds 
will be specially considered in another 
essay (see Vol. III). 

Three conditions generally take place 
when the lung is wounded, — the escape of 
blood or hemorrhage, the escape of air 
from division of the air-vesicles or tubes, 
and a more or less collapsed state of the 
organ. The escape of blood may take place 
into the parenchyma of the lung, causing 
ecchymosis, or a kind of pulmonary apo- 
plexy, and this is generally met with in 
superficial wounds, and in the punctured 
variety ; it may escape into the air-tube, 
and be coughed up with the sputa, consti- 
tuting haemoptysis; it may pass through 
the parietal wound externally ; or it may flow 
freely into the cavity of the pleura, produc- 
ing hsemothorax. The escape of air may 
likewise find its way into each of the above 
situations, viz., into the lung-tissue, caus- 
ing lobular emphysema, as observed in 
punctured wounds ; into the bronchi, mix- 
ing with the blood and sputa, and forming a 
mixture of a frothy red character ; into the 
pleural cavity, inducing pneumothorax ; or 
it may escape externally through the parie- 
tal wound, but more generally it becomes 
diffused into the subcutaneous cellular tis- 
sue, producing more or less extensive em- 
physema. The collapse of the lung may 
or may not take place, and this will depend 
a good deal xipon the antecedent circum- 
stances ; where a lung has become adherent 
from old pleuritic adhesions, no collapse 
will ensue, nor any escape of air or blood 
into the pleura ; hence a favorable issue 
will be expected. 

The repair of a wounded lung may take 
place in a few days ; slight inflammation 
and exudation of plastic material ensues, 
causing a partial hepatization, then organi- 
zation of the thin plastic effusion, when 
contraction and cicatrization follow; all of 
which may be completed in from ten to 
fifteen days. In a few rare instances, imi 
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mediate union has been proved to have 
taken place. 

The. symptoms diagnostic of a wounded 
lung, excluding the primary and secondary 
complications (viz. emphysema, pneumo- 
thorax, hemothorax, pleurisy, pneumo- 
nia, etc.), are the following: 1. The escape 
of blood and air through the external 
wound, of a pale reel and frothy character ; 
this symptom will be a strong presumptive 
evidence, but its absence by no means in- 
dicates that the lung is not wounded : there 
may be an influx and efflux of this frothy 
blood during inspiration and expiration, 
should the wound in the lung be opposed to 
the external one. 2. The issue of blood 
mixed with air and mucus from the mouth 
during the efforts of coughing ; and this is al- 
ways to be regarded as a dangerous sign, for 
bleeding is generally abundant in severe 
wounds of the lung, and in such wounds, the 
complete expulsion of the blood being im- 
possible, it accumulates in the tubes, produc- 
ing a choking sensation, and may suffocate 
the patient. 3. A deeply fixed pain in the 
chest, and a considerable degree of irrita- 
tion and tickling in the larynx, inducing a 
constant desire to cough. 4. Dyspnoea and 
difficulty in respiration, owing to partial col- 
lapse of the lung, or pressure upon its 
structure. 

The constitutional symptoms are, in the 
first instance, on receipt of the injury, those 
of collapse, arising either from shock or 
great loss of blood : this symptom need not 
excite alarm, unless it extend over a pro- 
tracted period. After a short time reaction 
ensues, and to this condition the surgeon 
directs his chief attention : inflammation 
and inflammatory fever, pleurisy and pneu- 
monia, are next to be apprehended, and to 
be warded off if possible : the symptoms 
and treatment of these complications do 
not come within the province of this work. 

The prognosis of wounded lung must 
generally be regarded as unfavorable, even 
when unattended by any dangerous com- 
plication. 

The local treatment will consist in arrest- 
ing any hemorrhage from the superficial 
vessels, in removing all extraneous bodies, 
and in closing the external wound as quickly 
as possible, so as to prevent air being drawn 
into the chest; and then confining the 
chest to a state of repose by carefully-ap- 
plied strips of adhesive plaster, extending 
from the spine to the sternum. The exter- 
nal application of ice to the chest has been 
used in severe haemoptysis, and with the 
best effects. The constitutional measures 
will comprise the adoption of such remedies 
as are appropriate for the particular stage 
in which the patient is found : thus in the 
stage of collapse it is not desirable to in- 
terfere, for collapse is the means by which 
hemorrhage is restrained, by allowing co- 



agulation to take place in the divided ves- 
sels. _ The patient should be left in the 
position in which he is found, or be care- 
fully carried to some more convenient local- 
ity ; the room or place should be cool, and 
every measure tending to prevent hemor- 
rhage should be adopted. In the stage of 
reaction much energy, discretion, and sound 
judgment must be displayed by the sur- 
geon, and his attention must be mainly di- 
rected to the degree of severity of the 
haemoptysis, dyspnoea, and thoracic com- 
plications: total abstinence from food and 
exciting drinks must be enjoined for the 
first few days ; the internal exhibition of 
ice and cold diluents is acceptable ; the ju- 
dicious and prompt use of the lancet will 
cut short a severe haemoptysis, and will 
tend to prevent the subsequent develop- 
ment of inflammation. Venesection should 
be performed in the semi-erect posture, and 
the blood taken pleno rico : and we should 
bear in mind that the object of the vene- 
section is not so much to take away blood 
as to make a sudden impression on the gen- 
eral system, so as to induce an artificial 
collapse. Dr. Macleod remarked that the 
cases of gunshot wounds of the lungs, in 
the Crimean campaign, which did best, 
were those in which early, active, and re- 
peated bleedings were had recourse to. 
The employment of the remedies prescribed 
in case of haemoptysis may be used with 
effect, such as sulphuric acid, in large 
doses, acetate of lead, etc. In the stage 
of inflammation, the treatment will com- 
prise the adoption of the measures de- 
tailed in works on the practice of medicine, 
under the headings pleurisy, pneumonia, 
etc. 

The following complications, although 
generally associated with wounds of the 
lung, may occur from other causes. "We 
have had occasion to mention these com- 
plications incidentally, but shall now de- 
scribe each separately. 

a. Emphysema, or the infiltration of air 
into the subcutaneous cellular tissue, when 
occurring in the region of the chest, may 
be clue to one of four conditions : the first, 
and by far the most frequent form arises 
from fracture of the ribs, where the broken 
bone has penetrated the pleura and entered 
the lung, allowing air to escape : the sec- 
ond, from penetrating wounds of the lungs 
or bronchi ; where on inspiration the air 
received into the lung escapes from its 
wounded part into the chest, and on expi- 
ration is forced out through the external 
wound, diffusing itself in the cellular tis- 
sue ; if the external opening be large and 
directly corresponding to that in the lung, 
no emphysema may take place, but in ob- 
lique and punctured wounds it is almost 
always present, and increases during every 
successive act of respiration: the third, 
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from penetrating wounds of the pleura 
without any lesion of the lung, where the 
air enters from the exterior during each in- 
spiration, and on being forced out again at 
expiration, cannot entirely escape, but 
diffuses itself under the integument ; the 
fourth, and rarer form proceeds from rup- 
ture of the air-cells without any external 
wound or fracture ; this latter is generally 
found occurring in idiopathic en^hysema, 
and arising from pathological causes, such 
as the bursting of a vomica ; but it may be 
observed in traumatic cases, as from violent 
efforts while holding the breath in partu- 
rition, and in the rare instances of rup- 
ture of the lung from external violence 
without fracture or wound : and we may 
here include those cases in which the air 
makes its way into the posterior mediasti- 
num, travelling up through the superior 
opening of the chest into the cellular tissue 
ot the neck, and then diffusing itself 
through the body. 

The symptoms of emphysema consist of 
a swelling of the integument, commencing 
at the seat of mischief, and gradually and 
progressively increasing in all directions, 
the skin remaining of a perfectly natural 
color ; this swelling has a peculiar and dis- 
tinctive character, which renders its diag- 
nosis easy, viz. , a crepitating and crackling 
feel under pressure, by some compared to 
the feeling of a dry bladder half-filled with 
air — it is elastic, but the air may be made 
to change its situation by digital pressure ; 
it speedily returns, however, on removal of 
the finger, and is thus unlike osclema and 
anasarca, which pit on pressure, and remain 
so for some time: there is no attending 
pain. In some cases, where the wound of 
the lung has been very large, it may extend 
from head to foot in an incredibly short 
time ; the patient being, as it were, blown 
out to an enormous size. The constitu- 
tional symptoms will depend upon the pres- 
sure exerted by this diffused air upon 
important organs, such as the trachea ; its 
diffusion into the mediastinum and into 
the pleural cavity; when the patient will 
complain of tightness of breathing, followed 
by increased difficulty, which will become 
almost insupportable, so that he cannot lie 
down: impeded aeration of the blood and 
obstruction to the circulation soon show 
themselves, by the livid red, swollen, and 
suffused countenance, the weak, contracted, 
and afterwards irregular pulse, cold ex- 
tremities, and, if this condition be not re- 
lieved, death by suffocation. 

The prognosis is in general very favor- 
able, except in cases of extensive wounds. 

The local treatment will in some measure 
depend upon the nature of the cause : thus 
in emphysema from fractured ribs, a ques- 
tion arises whether or not a bandage or 
strapping should be applied. 



Abernetky 1 speaks in favor of this practice: 
"Pressure by bandage not only hinders the air 
from diffusing itself through the cellular sub- 
stance, but serves to prevent it from escaping 
out of the wounded lung, aud of course facili- 
tates the healiug of the wound, which would 
be prevented by the constant transmission of 
air. Its early application, therefore, will often 
prevent a very troublesome symptom, whilst 
at the same time, by keeping the fractured 
bones from motion, it greatly lessens the suf- 
ferings of the patient." Samuel Cooper, 2 on 
the other hand, remarks: "When emphysema 
is complicated with a fractured rib, the latter 
injury is unquestionably a reason in favor of a 
bandage. But whether the pressure of the 
roller will be useful or hurtful with respect to 
the emphysema itself, or the state of the lungs 
and respiration, may be questionable. As for 
its tendency to assist the diffusion of air in the 
cellular tissue, this circumstance does not ap- 
pear to me important, because the air thus dif- 
fused, much as it disfigures the patient, is 
nearly harmless, at least so long as the great 
serous cavities and the interlobular texture of 
the lungs remain uninflated; a danger, also, 
which no bandaging has any .tendency to pre- 
vent. Neither will a bandage have so much 
effect in hindering the diffusion of air as scar- 
ifications, with this important additional con- 
sideration, that punctures, or small incisions 
made over the broken rib, prevent the spread- 
ing of the air, by letting it escape, while a ban- 
dage can only do so by more or less resisting 
its escape from the cavity of the pleura, which 
mode of operation in some cases would danger- 
ously interfere with the continuation of res- 
piration by the lung of the opposite side." 

It appears best to be guided in this re- 
spect by the patient's sensations. If mod- 
erately firm pressure on the injured part 
of the chest with the hands affords relief 
to the breathing, it will be right to make 
trial of the bandage ; but if this appears to 
increase the pain or the dyspnoea, its use 
must be abandoned. Some surgeons are 
great advocates for making "punctures, or 
small incisions, in emphysema ; but in gen- 
eral they are not requisite, and should form 
the exception rather than the rule, to be 
employed when the air has diffused itself 
over a great extent of surface, and not to 
be performed over the fractured bone if it 
can be avoided. Where emphysema is 
due to the external air being drawn in 
throvigh a wound during respiration, the 
treatment will be to force out again as much 
air as possible, and to close the wound. 
Where it is due to penetrating wounds of 
the lung, is the external wound to be closed 
or left open? Both plans are liable to ob- 
jection ; thus, if the wound be closed, there 
is no direct vent for the air to escape, and 
the effusion continues to extend more rap- 
idly; and, on the other hand, if the wound 
be left open, the external air may be drawn 
in and increase the mischief. [Both these 

1 Surgical Works, vol. ii., p. 179. 

2 Surgical Dictionary, 7th edit., p. 489. 
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objections may be met, by the introduction 
of a large canula through the wound into 
the pleuritic sac. And in case of hemor- 
rhage from a wound in the lung, the col- 
lapse of the lung would secure rest to it, 
allow the vessels to contract and coagula to 
form, and thus prove the best means of 
arresting both the emphysema and the 
hemorrhage. ] 

Larrey 1 gives an excellent case in point: 
" The emphysema arose from a wound of the 
lung by a lance. The whole body was pro- 
digiously swelled; the integuments so dis- 
tended that the limbs were inflexible, the eyes 
buried, and the lips so enlarged that nothing 
could be introduced into the mouth. The 
pulse and respiration were scarcely perceptible, 
and the voice feeble and interrupted. The 
lance had entered obliquely, under the lower 
angle of the scapula, and although the exter- 
nal and internal orifices of the wound were 
not parallel, the surgeon had applied adhesive 
straps, and closed the external one. Hence 
the air, as it escaped from the lungs, distended 
the cellular tissue." Larrey immediately re- 
moved the dressings ; and with a bistoury made 
the . opening in the pleura and skin parallel. 
Cupping-glasses were then applied over the 
wound, and quickly filled with air and blood. 
The lips of the wound were now brought to- 
gether, and kept so with a suitable bandage. 
Cupping-glasses and scarificators were applied 
to various parts of the body; and in others in- 
cisions were made with a scalpel. The patient 
recovered. 

The constitutional measures will be, to 
relieve any urgent dyspncea, to diminish 
the violence of the respiratory efforts, and 
to lessen the heart's action, taking care not 
to depress the patient too much. Antimo- 
ny and ipecacuanha are the most essential 
remedies, given in full and repeated closes. 
Venesection must be employed where there 
is much pulmonary congestion and oppres- 
sion of the circulation. 

h. Pneumothorax is when the air is con- 
fined to the cavity of the pleura, and is 
generally concomitant with emphysema, so 
that the two might be treated of together ; 
however, to render the subject less compli- 
cated, they are described separately. The 
causes of this accident are the same as those 
of emphysema, and the same remarks ap- 
ply to it. When it occurs in a moderate 
degree and in conjunction with emphysema, 
it does not attract the surgeon's notice ; 
but his attention is at once arrested when 
it begins to interfere with the lungs, and 
compresses them towards the spine and 
centre of the thorax. Pneumothorax may 
also arise from disease of the lung, espe- 
cially in^ phthisis ; hence its study is more 
appropriately referred to in works on med- 
icine. In this place, reference will be made 
only to its symptoms and treatment in con- 

1 Mem. de Chir. militaire, t. iv. 
VOL. I. — 49 



nection with injuries and wounds of the 
chest. The symptoms are, urgent and dis- 
tressing dyspnoea, tympanitic resonance of 
the chest on percussion, amphoric respira- 
tion, and a kind of metallic tinkling or a 
ringing metallic resonance on auscultation, 
if the lung is not too much compressed. 

The treatment will consist, when the 
symptoms are urgent and threatening, in 
allowing the air to escape externally, either 
by enlarging the wound, or, if there be no 
wound, by introducing a trocar and canula, 
as in paracentesis thoracis, described a few 
pages further on. 

c. Hemothorax is hemorrhage into the 
cavity of the pleura. 

This is so remarkably well described by 
John Hunter, 1 in his treatise on " Gunshot 
Wounds," that we cannot refrain from quoting 
the following remarks. " In the cases of stabs, 
especially if with a sharp instrument, the ves- 
sels will bleed freely, but the external wound 
will collapse and cut off all external commu- 
nication. If the lungs are wounded in the 
same manner, we must expect considerable 
bleeding from them, and this bleeding will be 
into the general cavity of the thorax (if the 
lungs at this part have not previously adhered 
there), and likewise into the cells of the lungs 
or bronchise, which will be known by produc- 
ing a cough, and, in consequence of it, a bleed- 
ing at the mouth ; for the blood that is extrav- 
asated into the air-cells of the lungs will be 
coughed up by the trachea, aud by that means 
will become a certain symptom of the lungs 
being wounded ; but that which gets into the 
cavity of the thorax cannot escape, and there- 
fore must remain till the absorbents take it up, 
which they will do, if it is only in small quan- 
tity ; but if in large quantity, thisextravasated 
blood will produce symptoms of another kind." 

The symptoms will depend, in a great 
measure, on the quantity of blood poured 
out within a definite period. Where the 
blood is effused immediately and in large 
quantities, there will be all the signsof in- 
ternal hemorrhage, and death speedily en- 
sues, owing to the immense loss of blood, 
and suffocation from pressure on the lungs. 
This generally takes place in extensive 
wounds of the lung, but may also _ occur 
from wound of the large vessels in the 
chest, or even from wound of the inter- 
costal vessels. The signs are, great op- 
pression and uneasiness, restlessness, and 
sitting up in bed, with the body bent 
forwards ; the countenance and surface 
become deadly pale and cold, and this is 
followed soon by syncope and utter prostra- 
tion, the patient lying almost motionless in 
bed, with the legs drawn up, and an occa- 
sional heaving of the chest ; with dilated 
pupils and glassy eye, clammy perspiration 
and weak fluttering pulse. 

1 Hunter's Works, by Palmer, vol. iii., pp. 
567 et seq. 
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Where the effusion of blood takes place slow- 
ly, recovery may be anticipated, and the 
symptoms of such effusion may be well illus- 
trated from Hunter's work. He says: "The 
symptoms of these accidents are, first, a great 
lowness, which proceeds from the nature of 
the parts wounded, and perhaps a fainting 
from the quantity of blood lost to the circula- 
tion ; but this will be in proportion to the 
quantity and quickness with which it was 
lost. A load in the breast will be felt, but 
more from a sensation of this kind than from 
any real weight, and a considerable difficulty 
in breathing. This difficulty in breathing 
will arise from the pain the patient will have 
in expanding the lungs in inspiration, and 
will also proceed from the muscles of respira- 
tion of that side being wounded ; and this will 
continue for some time, from the succeeding 
inflammation : it will hinder the expansion of 
the thorax on that side, and of course in some 
degree of the other side, as we have not the 
power of raising one side without raising the 
other ; and if wounded by a cutting instru- 
ment, the lung of that side, not being able to 
expand fully, by the cavity of the thorax be- 
ing in part rilled with blood, will also give the 
symptoms of difficulty of breathing. The pa- 
tient will not be able to lie down, but must sit 
upright, that the position may allow of the 
descent of the diaphragm, to give room in the 
chest." 

The diagnosis will depend on certain 
rational and physical signs : the rational 
are, firstly, the symptoms peculiar to all 
abundant hemorrhages, such as syncope, 
vertigo, paleness, etc. ; and, secondly, the 
functional disturbance of respiration, such 
as dyspncea, short and hurried breathing, 
continued agitation and change of position. 
These symptoms are by no means conclu- 
sive, as they may be present without any 
effusion in the chest ; and, on the other 
hand, patients may die of effusion of blood 
in the chest, without any serious impedi- 
ment to the respiration. The physical 
signs are more to be depended upon : they 
are ascertained; 1st, by mensuration, which 
enables us to detect the enlargement of the 
chest on one side, the bulging of the inter- 
costal spaces, and the diminished mobility 
of the ribs ; 2d, by percussion, which will 
indicate dulness, or even a complete ab- 
sence of all resonance; 3d, by auscultation, 
which will detect an absence of respiratory 
murmur, and by careful watching may even 
enable one to trace the effusion as it in- 
creases upwards ; 4th, by succussion, either 
felt by the patient or produced by the sur- 
geon : where present, it is a good test, but 
it is often unattainable ; 5th, by the appear- 
ance of ecchymosis in the lumbar region at 
the base of the chest, according to Valentin 
and other surgeons, who describe it as 
taking place several days after the injury, 
and as extending from the angle of the 
false ribs towards the quadratus lumborum 
muscle, and as being of a deep violet color, 
in consequence of a transudation of the 
blood from the chest : however, this sign 



is not always present, and its absence may 
deceive the surgeon, as happened to Sauce- 
rotte, who declined to perform paracentesis 
because there was no ecchymosis, and yet, 
on examination after death, a pint of blood 
was found in the chest. 

The treatment considered to be most 
judicious, is to close the external wound, 
and to allow the effused blood to coagulate 
if possible, and thus form a plug against 
further hemorrhage ; the effusion may 
prove to be inconsiderable, and provided no 
air has decomposed the blood, and there be 
only slight subsequent inflammation, the 
whole may become absorbed. Should, how- 
ever, the effusion increase, and cause the 
above-named symptoms, paracentesis must 
be performed. Some recommend that the 
external wound should be kept open, and 
the patient placed in such a position as to 
enable the fluid blood to flow out, and to 
persevere in this measure ; Ambrose Pare 
mentions several such cases as being suc- 
cessful. Others, again, prefer enlarging 
the external wound, so as to allow a more 
speedy escape for the effused blood ; and 
this also has been attended with success 
in several instances. With regard to the 
attempts at the removal of the blood by 
means of a tube and pump, this method 
is attended with too great a risk, as the 
pleura and lung may be injured ; and in 
respect to the injection of fluids into the 
chest to soften down and break up the 
clots, as has been actually proposed, this 
would be only substituting one effusion for 
another. 

d. Penetrating wounds of the chest, com- 
plicated with the presence of foreign bodies, 
are always to be considered dangerous, in- 
asmuch as they may set up inflammation 
and its consequences. The foreign body 
may be lodged in the parietes, or it may 
enter the pleural cavity and fall upon the 
diaphragm ; or, again, it may pass into the 
pericardium ; generally, however, foreign 
bodies enter the lungs or heart : in rare in- 
stances, especially if the substance be small, 
such as a bullet, it may become encysted, 
and remain quiescent for years. 

When the foreign body is lodged in the pa- 
rietes, it must be extracted forthwith; but 
some difficulty may be experienced, as is re- 
corded by Sabatier, 1 in the case of a man aged 
twenty-seven, who was struck very violently 
with a knife on the outer part of the fourth 
true rib ; considerable coughing and spitting 
of blood ensued, and the symptoms were found 
to depend on the presence of a piece of the 
knife, which had pierced the rib, and was pro- 
jecting some way into the thorax. So little 
of the foreign body was on the outside of the 
ib,and it was so fixed in the bone, that it could 
neither be extracted with any kind of forceps, 
nor even moved in the least with a leaden 

1 Med. operatoire, torn. ii. 
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mallet, etc. M. Gerard conceived that an 
attempt might be made to extract the foreign 
body by pushing it from within outwards. For 
this purpose, having put a steel thimble on bis 
index linger, he introduced it into the cavity 
of the thorax, and thus succeeded in pushing 
out the piece of the knife. The patient re- 
covered. 1 

Malle, in 1843, trepanned the fifth rib, in 
which the blade of a knife was impacted 
(which could not be seized with forceps). Re- 
covery ensued : but this is a dangerous pro- 
ceeding, on account of the neighborhood of the 
pleura. 

When the foreign body has entered the 
pleural cavity, its presence is rendered very 
obscure in consequence of the speedy in- 
flammation, and the almost necessarily en- 
suing empyema. Its diagnosis must be 
based upon : 1st, the penetration of a body, 
or ball, which has not passed out, and 
which is followed by thoracic symptoms ; 
2d, the absence of all signs of wound of 
the lung; 3d, irritation and inflammation 
of the diaphragm, from the ball or foreign 
substance gravitating to the bottom of the 
chest. 

In the case of policeman Thain, who was 
shot whilst bringing a prisoner from Hamburg, 
the symptoms were at first so slight that the 
wounds were regarded as being superficial ; 
but after several days, sudden symptoms of 
empyema set in, together with great dia- 
phragmatic pains and dyspnoea, and speedy 
death. On examination, one ball was found 
lodged in the intercostal space, another in the 
diaphragm, and a third was rolling about loose 
in the chest ; but the lung was uninjured. 

Larrey was more successful, for iu one of his 
cases he made an incision into the chest, and, 
after evacuating about twelve ounces of pus, 
he succeeded in removing the ball by means 
of a polypus forceps, having previously ascer- 
tained its presence by the introduction of a 
sound. The general effects of such injuries are 
pleurisy, empyema, hectic fever, and death. 

When the foreign body has entered the 
lung, an unfavorable prognosis must be 
given; but some remarkable instances of 
recovery are on record. 

Mr. South 2 mentions the case of a sailor, aged 
nineteen, whose chest was transfixed by the 
bolt of the trysail-mast (five inches and a half 
long, and two inches and a half wide). It en- 
tered, between the fourth and fifth left ribs, 
fracturing the fourth about one inch and a 
half from the sternum, and made its exit be- 
tween the eleventh and twelfth ribs, four 
inches to the left of the spine. There was diffi- 
cult breathing, hsemoptysis, and threatening 

1 M. Vidal throws some doubt upon the pro- 
priety of this proceeding: he says, " It is not 
easy to introduce the finger armed with a 
thimble through an intercostal space; and 
even should it be practicable, great risk is run 
of the thimble coming off and falling into the 
chest on withdrawal of the finger." 

2 South's Chelius, vol. i., p. 441. 



suffocation. The wound was closed by lint 
and strapping ; he was freely bled, both locally 
and generally, and put under the influence of 
mercury. He recovered and went to sea, was 
shipwrecked twice, and saved his life by 
swimming a considerable distance. He was 
seen ten years afterwards, and was then quite 
well. Velpeau 1 cites the case mentioned by 
Guillon, that of a convict who died at Eoche- 
fort, and. in whose chest was found a part of a 
fencing foil ; this had traversed the chest from 
one part to the other, and one of the extremi- 
ties was implanted in the rib, while the other 
end was fixed in the spiue ; the middle part 
was in the centre of the lung, surrounded by 
calcareous deposit. It was ascertained that 
the wound took place fifteen years before, and 
there was no suspicion of the presence of a 
foreign body. In the Museum of the Eoyal 
College of Surgeons of England is recorded the 
case of T. T., aged thirty-five : the shaft of a 
chaise was forced between the ribs on the left 
side, through the cavity of the thorax behind 
the sternum, and made its exit between the 
ribs on the right side, without injury to the 
large vessels, lungs, etc. It was withdrawn, 
and he walked up two flights of stairs to bed ; 
he had difficulty of breathing, pain and weight 
in the chest, vomiting and hiccough. He was 
bled very largely and blistered. He recovered, 
and lived for five years without inconvenience, 
when he began to suffer from difficulty of 
breathing and irregular action of the heart. 
He died ten years after the accident. The 
lungs were adherent to the parietes, and the 
pericardium entirely adherent to the heart, 
which latter was larger than usual. [Dr. G. 
W. Brown, of Port Carbon, relates (Trans, of 
Med. Soc. of State of Pennsylvania, 1877, p. 
730), the case of a boy aged fourteen, who while 
running came in contact with the shaft of a 
wagon, which passed through his chest, enter- 
ing about one inch below the left nipple ; he 
was three times raised from his feet by the 
rearing of the horse, then seized the shaft 
with both bands, and freed himself; walked 
home, and under treatment, recovered. He 
was in robust health at the time of the report.] 

The secondary complications or the con- 
secutive effects of penetrating wounds of 
the chest have already been cursorily al- 
luded to, viz., pleurisy, pneumonia, and 
empyema. The symptoms, diagnosis, prog- 
nosis, and treatment of these diseases 
hardly come under consideration in this 
place, and the reader must therefore be re- 
ferred on these points to the standard works 
on medicine ; but, at the same time, the 
surgeon must bear in mind that he is bound 
to possess an accurate knowledge of all 
these complications, so that he may be en- 
abled to anticipate and detect the coming 
mischief, and thus check and repel it by 
suitable treatment. 

However, it has been deemed advisable 
to enter into some further particulars re- 
specting the operation for the relief of em- 
pyema and other effusions in the chest. 
This operation the surgeon is sometimes 
called upon to perform, and it behooves him 

1 Presse m6dicale, torn, i., p. 151. 
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well to consider the general symptoms ne- 
cessitating its performance, and the local 
manifestations which guarantee its probable 
success. 

The operation is termed paracentesis 
thoracis, or thoracentesis. Before operating, 
it is essentially requisite to make an accu- 
rate examination of the chest by means of 
auscultation and percussion, so as to deter- 
mine the existence as well as the locality 
of the fluid or air in the chest ; and then to 
select a proper situation for its evacuation, 
making use of appropriate instruments ; as 
well as to guard against all difficulties which 
may occur during the operation. 

There are many objections raised against 
the operation, but these, when carefully 
considered, do not in any way militate 
against its performance ; the following are 
the -chief circumstances urged against it: 
1st, the necessary introduction of air into 
the cavity of the chest ; 2d, the impossi- 
bility of entirely emptying the chest ; 3d, 
the danger of taking away too great a 
quantity of fluid ; 4th, the impossibility of 
breaking down old adhesions; 5th, the 
probable rupture of the air-cells and vesi- 
cles ; 6th, the production of pleurisy and 
pneumonia; 7th, the more rapid reproduc- 
tion of the fluid after the operation ; 8th, 
the possibility of the persistence of thoracic 
fistula. 

These objections do not require to be 
entered into seriatim in the present essay ; 
we shall therefore merely give the result 
of twenty-five cases, taken indiscriminately, 
in which it was performed at Guy's Hos- 
pital during a given period. Dr. Hughes, 
in his summary, remarks that "the opera- 
tion was performed in twenty-five cases, in 
some once, and in others several times. 
Of these cases, thirteen may be fairly 
stated to have recovered, so far as regards 
the effusion into the pleural cavity: two 
may be justly mentioned as having at least 
partially recoA r ered ; one of these has, after 
seven years, a fistulous opening into the 
pleura, and the other has still some, though 
comparatively a very small quantity of fluid 
in the right pleura, but feels so much bet- 
ter as to be actually in search of employ- 
ment in his profession. Ten have ulti- 
mately died of other diseases, generally 
connected with that for which the operation 
was performed, but entirely independent 
of its performance. Of these ten cases 
ultimately fatal, six have died of phthisis ; 
one of gangrenous pulmonary abscess of 
the opposite side ; one after three months of 
chronic pneumonia ; one rather suddenly, 
with hydrothorax in the other pleura; 
and one, a case of pneumothorax with 
effusion, of pneumonia and pericarditis." 1 

1 Guy's Hospital Eeports, 2d Series, vol. ii., 
p. 366. 



With regard to the situation in which the 
operation shall be performed, the place of 
election, as it is called, three indications 
have to be borne in mind, viz., to procure a 
sufficiently . depending opening, to avoid 
wounding the diaphragm, and the intercos- 
tal vessels. 

Mr. Cock, in his remarks appended to Dr. 
Hughes's paper in the Guy's Hospital Eeports, 
observes, "In the great majority of instances 
the existence of the fluid would be most clearly 
indicated at the lateral and posterior part of 
the chest, in a position somewhat central be- 
tween the upper and lower boundaries ; and 
in every case which has come under my own 
hands I have had occasion to tap below the 
angle of the scapula, between the seventh and 
eighth ribs, or the eighth and ninth ribs, and 
at a point distant from one to three inches 
from the angles of the bones. Our incapa- 
bility of judging of the exact position of the 
diaphragm, and the alterations which are 
liable to occur about the floor of the chest from 
recent or old adhesions between the muscle 
and the base of the lungs, would lead me to 
deprecate the practice of making a low punc- 
ture. When we have the choice of two or 
three intereostal spaces, I would select the 
upper or, at any rate, the middle one, as the 
safest, and least obnoxious to those casualties 
which may induce a failure in our object : any 
advantage supposed to result from a depending 
opening can readily be obtained by adapting 
the position of the patient to our purpose." 

M. Malgaigne's 1 instructions are, that, "to 
avoid the arteries, the middle third of the con- 
tour of the chest, midway between two ribs, 
is to be selected, and, in order to avoid the 
diaphragm, the third or fourth intercostal 
space, counting from below upwards, should 
be preferred ; in France it is usual to select the 
third space on the left side, and the fourth one 
on the right, in consequence of the liver." 
He also states, that the required intercostal 
space can always be found, in thin subjects, by 
counting upwards from the twelfth rib ; but 
in fat and well-developed persons there is much 
difficulty in recognizing it ; as a proximate 
guide it will be about six fingers' breadth be- 
low the inferior angle of the scapula; the 
best method is to take as a starting-point the 
last rib attached to the sternum, which is the 
seventh, and, on tracing it round the chest, it 
will give the sixth intercostal space above it, 
and the seventh below it. 

The various modes of opening the chest 
are, 1st, by cauterization ; 2d, by incision ; 
and 3d, by a trocar and canula, which is 
termed tapping, or paracentesis. 

The proceeding by cauterization is obso- 
lete ; the pain and great length of time 
necessary for effecting its purpose have 
rendered it quite inadmissible. 

The operation of making an incision into 
the chest has been confined to the extrac- 
tion of foreign bodies ; and in this country 
it is seldom had recourse to for evacuating 
fluids from the chest, although it is pre- 
ferred by some of the Continental surgeons. 

1 Med. operatoire, p. 532, 3 me edit. 
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It, however, sometimes leads to mischiev- 
ous results, as liable to allow free ingress 
of air into the cavity. * 

The operation by means of the trocar 
and canula is the one usually recommended 
and adopted. By Mr. Edward Cock's per- 
mission we are enabled to make use of the 
following extracts from his excellent paper 
in the Gruy's Hospital Reports, where the 
whole subject is fully discussed. 

And, firstly, with respect to exploration pre- 
vious to performing paracentesis. " Notwith- 
standing the perfection to which auscultatory 
diagnosis has been brought, and the exactness 
with which a practised ear is enabled to ap- 
preciate the deviations from natural structure 
and function within the thoracic cavity, the 
most experienced practitioner will sometimes 
be mistaken in his opinion, or, at any rate, 
puzzled by modifications of disease and con- 
flicting evidence, which tend to obscure the 
clear signs of the presence of fluid. Under 
such circumstances it is always advisable, pre- 
viously to tapping the chest, to explore the 
part in such a manner as shall, at any rate, in- 
flict no injury on the patient, although its 
result may convince us of the inutility of a 
further operation. For this purpose, the 
grooved needle was invented and used; but, 
although applicable to many other purposes, 
it is at best a clumsy and inefficient instru- 
ment for exploring the chest, and frequently 
has left us as much in doubt after its with- 
drawal as previous to its introduction. The 
groove is so easily obstructed by the tissues 
through which the instrument passes, or by 
small particles of lymph, as to render the es- 
cape of fluid, which may really exist, a matter 
of great uncertainty. An instrument admi- 
rably adapted for exploration has been con- 
trived by Dr. Babington. It consists of a 
needle contained in the smallest-sized canula ; 
this is passed between the ribs into the suspected 
spot; the needle is withdrawn, and the escape 
of fluid from the tube at once indicates the ex- 
istence and nature of the abnormal secretion. 
A further investigation, as to the size and di- 
rection of the cavity, may also be obtained by 
introducing a fine silver probe through the 
canula." 

Secondly, with respect to the operation 
itself, Mr. Cock observes : " The trocar and 
canula which I have found best adapted for 
general use is about one-twelfth of an inch in 
diameter, and about two inches in length, ex- 
clusive of the handle. I prefer a circular to an 
oval instrument, as the former is more easily 
introduced, and does less injury to the inter- 
costal muscles, whose fibres are perpendicular 
to the long diameter of the oval canula. The 
small canula has many advantages ; its intro- 

1 M. Vidal (Traite de Path, est., 1871, torn. 
iv.\ proposes a double operation: in the first 
instance, he makes an incision through the 
parietes to the pleura, and then allows the 
wound to be kept open until suppuration sets 
in, when he inserts a small fragment of caustic 
potash, so as to cause a slough, and thus evac- 
uate the contents: this secondary operation 
may be performed by a bistoury or trocar in- 
stead of the caustic. He denominates it the 
operation " en deux temps." 



duction is easy, and attended with little fric- 
tion ; it gives but very slight pain, and it is 
calculated to elude the nerves and vessels ; on 
its withdrawal, the opening which it has made 
becomes immediately and permanently closed, 
thus at once restoring the integrity of the 
cavity which has been entered ; it is adapted 
to all ages, from the infant to the adult, and 
can hardly fail to find its way between the ribs, 
however narrow the intercostal space may be ; 
again, it insures a slow and gradual evacuation 
of the fluid, and enables us to avoid the admis- 
sion of air; at the same time allowing a bet- 
ter opportunity for the lungs to expand, and 
enables us more effectually to empty the cav- 
ity." Mr. Cock thus concludes : "It now only 
remains for me to describe the operation itself, 
which, as regards the pain it inflicts, is so 
trifling, that by avoiding all unnecessary dis- 
play and preparation, the patient may be led 
to consider it as little more than tbe sequel of 
the discipline to which he is occasionally sub- 
jected when it is considered essential to make 
a thorough examination of his chest ; the same 
position of the body being alike adapted for the 
one process as for the other. It will be found 
most convenient to let the patient sit across the 
bed, so as to admit of his body being readily 
lowered and supported over. its edge. The spot 
having been determined upon, it is advisable 
to make a small puncture in the skin, just at 
the upper edge of the rib, with a narrow-bladed 
lancet ; through which opening the exploring 
needle and subsequently the trocar may be in- 
serted. This preliminary step is notabsolutely 
necessary ; but as the skin is by far the most 
impenetrable and resisting of the tissues to be 
traversed, its previous division will render the 
introduction and withdrawal of the canula more 
easy, less forcible, and attended with a minor 
degree of pain and alarm to the patient. The 
exploring needle having been first introduced 
and the presence of fluid ascertained, the 
trocar and canula may then be carried into 
the chest through the same track, giving the 
instrument a slight obliquity upwards, which 
will enable it to clear the edge of the rib. The 
depth to which the trocar must be passed will 
of course depend much on the thickness of the 
parietes, the presence of fat, muscle or cedema, 
for which due allowance should be made ; and, 
in most instances, the penetration of the pleura 
will be appreciated by the sensation conveyed 
to the fingers of the operator, especially if the 
integument has been previously incised so as 
to diminish materially the friction. 

" The remainder of the operation consists in 
getting rid of as much fluid as the strength and 
condition of the patient will bear, and care- 
fully avoiding the admission of air into the 
cavity. On withdrawing the trocar, the fluid 
will at first be found to flow in a steady and 
equable stream, slightly augmented in force at 
each expiration. After the lapse of a shorter 
or a longer period, the flow will become checked 
at each inspiration, and then the body of the 
patient should be gently lowered into a hori- 
zontal posture, and. turned slightly on to the 
affected side, so as to bring the cavity directly 
over the opening; and in this position he 
should be duly supported by assistants. The 
fluid will now recommence flowing in an un- 
interrupted stream ; and when it again begins 
to flag, a still further quantity may be ob- 
tained, if the state of the patient permit it, by 
directing an assistant to make steady and con- 
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tinuous pressure on the lower part of the chest, 
by grasping it on either side with the hand. 
This may be kept up for a period varying from 
a few seconds to a minute, until a continuous 
stream can no longer be obtained, when the 
canula should be immediately withdrawn. 
The greatest care should be taken to remove 
the tube, and thus close the opening, while the 
chest of the patient is yet in the grasp of the 
assistant; for, if he relax the pressure while 
the communication with the pleural cavity be 
still open, air will infallibly rush in. 

" During the whole process of evacuation the 
unremitting attention of the operator should be 
directed to the stream of fluid, which he should 
never allow to become completely interrupted 
during the effort of inspiration. The admis- 
sion of the slightest quantity of air is immedi- 
ately indicated by a peculiar sucking noise, 
which cannot be mistaken, and which should 
be the signal for the prompt withdrawal of the 
canula. The wound requires nothing but the 
application of a small dossil of lint and a strip 
of plaster ; and the patient may then be laid 
down in bed." 

Of late years M. Chassaignac has intro- 
duced a plan of treatment for the healing 
of sinuses, and a cure of deepseated ab- 
scesses and extensive collections of matter, 
by what he terms " drainage-tubes." His 
plan consists in procuring an india-rubber 
tube, having a diameter of about one-sixth 
of an inch, and perforated at frequent in- 
tervals by notching it with scissors; and 
then introducing this into the abscess or 
sinus, so as to allow the matter contin- 
uously and uninterruptedly to exude 
through the perforatioi 

This method has more recently been em- 
ployed in the treatment of empyema ; thus, 
after the ordinary operation of paracentesis, 
a firm, long iron probe, somewhat bent, and 
having a strong piece of silk passed through 
its eye, is introduced into the opening and 
directed towards the lower and back part 
of the cavity ; the end of the probe is then 
made to press against the sides of the tho- 
racic walls, so that it may be felt externally 
between the intercostal spaces, when an in- 
cision is to be made upon it, and the probe 
brought through the opening thus made. 
Having secured the drainage-tube to one 
end of the silk, it is to be drawn through 
and brought out externally, and the two 
ends of the tube tied together outside. 

The plan has been tried in this country 
on several occasions, 1 but has not found 
many advocates ; the usual method as 
above given being generally preferred. 

[We think aspiration as a means of diag- 
nosis and a first evacuation is the method 
most frequently practised in the United 
States. If pus accumulates a second time 
(as it almost uniformly does), or if the 
matter evacuated be offensive, a free open- 
ing is made into the chest, the cavity is 

1 See Med.-Chir. Trans., vol. xlii., p. 231. 



washed out with a weak solution of car- 
bolic acid, the opening kept free, but cov- 
ered by a Lister dressing. After- washings 
are determined by the character of the dis- 
charge. 

Dr. N. P. Danclridge reports (Cincin- 
nati Lancet and Clinic, 1879, vol. ii., pp. 
281-5), a case of empyema following gun- 
shot wound of the chest, successfully treated 
by drainage and exsection of a portion of 
rib.] 

Fistulous openings may become perma- 
nently established, and the surgeon's atten- 
tion is sometimes directed towards effecting 
a cure. 1 

2. Wbtmds of the mediastina, pericardi- 
«m, and heart. — "Wounds of the mediastina 
generally compromise the parts contained 
therein, such as the large vessels, nerves, 
oesophagus, etc. ; they are, therefore, at- 
tended with serious results, and take on 
the characters of the major lesion. But 
now and then no important structure is im- 
plicated, the weapon or instrument merely 
entering the loose cellular tissue of which 
the space is composed ; a circumstance 
already alluded to when treating of foreign 
bodies in the chest, where a case is related 
of the anterior mediastinum being trav- 
ersed from side to side behind the sternum, 
without any important structure being in- 
volved. This class of accidents is rare, and 
when they occur they are liable to befollowed 
by inflammation of a diffused character, 
which is exceedingly prone to run on to sup- 
puration, or may by contiguity set up pleu- 
risy and pericarditis. In any case, a guarded 
prognosis must be given. The symptoms 
are exceedingly obscure, and are of a nega- 
tive character only, viz., the absence of 
signs of pleurisy and pericarditis, and yet 
the presence of inflammatory symptoms. 
When suppuration takes place, it will often 
induce pyaemia and death, without giving 
any external evidence of its existence. 
Some surgeuns have recommended the tre- 
phining of the sternum in cases where deep- 
seated suppuration is anticipated ; but this 
measure can seldom be had recourse to, 
inasmuch as there is so much obscurity 
that no accurate diagnosis can be made. 
Where wounds of the mediastina are com- 
plicated with fractured sternum, fractured 
ribs, wounds of the lungs, heart, etc., the 
conditions are rendered much more se- 
rious. 

Wounds of the pericardium seldom occur 
alone, being most frequently associated 
with other severe lesions. They are gene- 
rally complicated with wounds of the heart, 
internal mammary artery, diaphragm, oeso- 
phagus, etc., to which individual lesions 

1 On the treatment of fistula after empyema, 
see Archiv. der Heilkunde, p. 84, 1864. Boinet 
advocates the injection of iodine into an em- 
pyemic cavity. 
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reference must be made. But when the 
pericardium is alone involved, the wound 
will give rise to pericarditis; the symp- 
toms, diagnosis, prognosis, and treatment 
of which must be learned from the stand- 
ard medical works, Death need not be the 
immediate result of a wound of the pericar- 
dium, as proved by the case quoted by Sir 
A. Cooper, viz., that of a man who was 
wounded by a reaping-hook deeply through 
the cartilages of the ribs. The wound was 
small ; the mau had the appearance of one 
having sustained a dangerous injury, and 
in two or three days he complained of much 
pain in the region of the heart, and a quick, 
small pulse : he shortly began to swell, and 
could not lie down in bed ; he lived for two 
or three weeks, and after death an effusion 
of bloody pus was found in the pericardium. 
Hennen relates a case, where there was a 
bayonet wound of the pericardium, and 
where the patient recovered from its im- 
mediate effects, but succumbed to pneu- 
monia three months after. The heart, in 
this case, was found adherent by long fibri- 
nous bands to the pericardium. 
For further references to wounds of the 



pericardium, see the annexed table from 
Fischer. 

[A case of rupture of the pericardium by 
a fall is recorded by Lewtas, in the Indian 
Med. Gazette, 1876-7, p. 296.] 

Wounds of the heart are for the most 
part met with in gunshot wounds, but they 
may be seen in the other forms, namely, in 
the incised, punctured or lacerated varieties. 

Some authors have divided them into 
penetrating and non-penetrating wounds, 
according as they involve the cavities or 
parietes of the heart; this subdivision is 
of little practical importance, for both are 
attended with equally fatal results ; death 
taking place either immediately from 
hemorrhage or consecutively from acute 
pericarditis. 

The following statistical table of 452 
cases of wounds of the heart and pericar- 
dium are taken from Dr. Fischer's work, 1 
which contains a very exhaustive article on 
the subject, comprising a short abstract 
and analysis of all the recorded cases. 

1 Dr. G. Fischer, Ueber die Wunden des 
Herzens tmd des Herzbeutels. Archiv. f. klin. 
Clin, von Langenbeck, 1863. Band ix., p. 571. 
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The symptoms are exceedingly uncertain, 
but the most important one is the presence 
of a lesion in the neighborhood of the 
heart, with external bleeding, followed by 
all the signs of sudden internal hemor- 
rhage; this latter, however, is by no means 
so frequent or so considerable as is gen- 
erally imagined, for the blood poured out 
into the pericardium soon coagulates, and 
thus prevents further effusion : again, the 
blood may make its way into the medias- 
tina or pleura, and complicate matters. 
Dyspnoea is by no means a constant accom- 
paniment, for it may be absent, or come on 
gradually, or become immediately intense. 
Dupuytren 1 observed a peculiar tremor 
about the heart, with weakening of the ar- 
terial pulsation, attended with an undulous 
crepitation or peculiar bruit. The pulse 
is often unequal, small, and intermitting. 
The acute pain in the sternal region, re- 
marked by some, is neither constant nor 
certain. The position also of the patient is 
by no means characteristic, for some lie on 
the left side, others on the back, without 
inconvenience, whilst some cannot lie down 
at all. Auscultation is of but little assist- 



1 Lecons orales de Clin, chir., 2e ed., 1839, 
toni. iii., pp. 201 et seq. 

2 Fischer gives the following analysis of the 
situation of the wound : 

258 cases in front of the thorax, of which 165 
were ou the left side, 30 over the sternum and 
region of the heart, and 25 uncertain. There 
were also 5 cases on the lateral region of the 
chest, 26 cases from wounds of the abdomen, 
and 11 cases from behind. 

He observed that syncope or collapse was the 
first and most important symptom, and might 
occur even at the moment of receipt of the in- 
jury, or not take place until some time after, 
and hence he classifies the cases into three 
categories, according to the rapidity of the de- 
velopment of this symptom. 

Thus in 87 cases where it was recorded the 
following results were noticed. 

The first set, where the collapse occurred at 
the time of the accident, comprised 30 cases, 
of which 20 were punctured and incised, 6 gun- 
shot, and four lacerated and ruptured wounds. 
The symptoms lasted from 2 minutes to 4 
hours ; and death generally followed from a 
few minutes to 2 months, most frequently from 
the 6th to the 10th day. 

The second set, where the collapse was not 
immediate, but came on some moments after, 
were 38 ; of these 33 were punctured and in- 
cised, 2 gunshot and 3 ruptured wounds. In 
one of these, the wounded person could run 
450 steps, another ascended several steps, a 
third walked li mile. [A case is recorded in 
the Trans, of the Path. Soc. of London, 1879, 
p. 278, in which a man received an incised 
wound of the right ventricle, passing through 
septum into left ventricle, and out near base 
of heart, by the blade of a carving knife ; 
walked up a flight of 15 steps, and ran 250 
yards ; fell down, and died in five minutes af- 
terward. Another, by Dr. J. B. Eoberts, of 
Sandersville, Ga. (Eichmond and Louisville 



These wounds are generally considered 
mortal, death taking place immediately, or 
in a few days. Immediate death is gener- 
ally caused by the sudden arrest of the 
heart's action, induced by one of two causes : 
either by the accumulation of blood into 

Journal, 1871, p. 607), in which a man who 
was shot through both lungs and right auricle 
of heart ran 60 yards, and lived an hour.] 

The third set, where the collapse did not su- 
pervene for some time, but came on during 
the progress of the case, comprised 19 in- 
stances, 16 of which were ineised and punc- 
tured aud 3 gunshot wounds. 

In them the collapse was due probably to the 
giving way of the clot or plug in the heart, 
and secondary hemorrhage. Such hemorrhage 
may occur all at once, or may be repeated at 
intervals ; it is generally produced by incau- 
tious moving. Some cases were going on well 
for 28 days, when sudden death took place. 

Intense anxiety and fear seldom comes on at 
the moment of the accident, but some little 
time after, and is considered by Fischer to be 
due to the compression of the heart and lungs 
from internal bleeding. It may not come on 
for some time after, as in the ease where there 
was perforation of the aorta, where the patient 
walked to the hospital and it was difficult to 
persuade him to stay, when sudden and intense 
anxiety with fear came on, followed by death. 
Death-fear, death-pangs, the peculiar aspect of 
one having mortal wounds, are often present ; 
then the patient on requesting not to be moved 
may assume a quiet calmness. 

The weakness may be due not only to loss of 
blood, but to the nervous and mental depres- 
sion and shock, which latter appears to be by 
far the most important point in relation to 
these wounds. 

The pain in these cases Fischer refers to the 
wound of the pericardium ; he regards wounds 
of the heart itself as little or not at all painful ; 
aud agrees with Boyer that the absence of pain 
is of diagnostic value. He adduces Harvey, 
Ollenroth, and Bamberger as confirming the 
complete insensibility of the heart ; but on the 
other hand he quotes cases from Lapeyronie 
and Eeiche, which prove the contrary ; in their 
cases, when the cardiac substance was touched, 
syncope immediately ensued, and in one ease 
the patient was aroused from his state of in- 
sensibility and cried out from intense pain. 

With regard to dyspnoea and the state of the 
respiration: Fiseher finds dyspnoea recorded 
'in only 70 cases ; in 7 respiration was normal ; 
but in general the respiratory movements were 
difficult, and at variable times dyspnosa came 
on, endangering life. This dyspnoea appeared 
to be due to the compression of the heart by 
the effusion of blood into the pericardium and 
pleura. 

Auscultation furnishes the most varied re- 
sults ; the heart-sounds are sometimes normal ; 
often they are masked and distant, and in some 
eases altogether absent. 

Ferrus and Jobert maintain that an undula- 
tory thrill is a constant and pathognomonic 
sign; the bruit being analogous to that ob- 
served in arterio-venous aneurism. 

Fischer observes that there does not exist 
any pathognomonic abnormal bruit in wounds 
of the heart, and that sometimes no alteration 
in the sounds has been observed. 
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the pericardium, pressing upon the heart 
and causing cessation of its action, or by a 
suddenly deranged cardiac innervation de- 
priving the heart of its contractile powers, 
as seen in those cases of sudden death where 
little or no blood is found in the pericardi- 
um. There are, however, some instances 
of recovery. Dupuytren, indeed, takes a 
rather favorable view of these cases, regard- 
ing them as not being always mortal, and 
he instances the fact of acupuncture of this 
organ, adopted for the Cure of cholera at 
Warsaw, being attended with comparative 
impunity : he also urges the possibility of 
a cure, as evidenced by animals killed in 
the chase, in whose hearts balls and cica- 
trices of former wounds have been found. 
Considering the ambiguity and uncertainty 
of the signs of a wound of the heart, re- 
covery from such supposed occurrence can 
only be confirmed by the subsequent oppor- 
tunity of post-mortem examination, as in 
the case cited by Sanson, 1 that of a medical 
student who recovered completely in twenty- 
eight days; he was wounded on the left 
side of the chest immediately below the 
nipple, and from the attending symptoms 
it was conjectured that one of the cavities 
of the heart had been penetrated ; at the 
autopsy, some lengthened period after- 
wards, a cicatrix in the heart was visible. 
The case cited by Velpeau 2 is still more 
explicit; it is that of a coalman, aged fifty, 
who died in the Hospital of the Faculty; 
he had, nine years previously, received a 
wound in the left side of the chest from a 
table-knife; the pericardium was found 
largely opened and adherent to the parietal 
cicatrix ; fibrous lines traversed the whole 
thickness of the right auricle at a point 
corresponding to the breach of surface in 
the pericardium. 3 [In the London Lancet, 
1873, vol. i., p. 272, a case is recorded of 
removal of a needle from the heart on the 
ninth day, the patient recovering. In the 
N. Y. Med. Record, 1875, p. 173, Dr. C. L. 
Ford reports a case of wound of the heart 
by buckshot, successfully treated. In the 

1 See Nelaton, Pathol. Chir., torn, iii., p. 472. 

2 Traite d'Anatomie chir., tom. i., p. 604, 2 miS 
edition. 

3 Mr. Gay has deposited in the Museum of 
the Great Northern Hospital a heart which 
had received a punctured wound. The patient 
lived 9 days ; there was reason to believe that 
the wound did not extend quite through the 
walls of the left ventricle ; hut that subse- 
quently the force of the blood caused the re- 
maining portion to give way and thus cause 
sudden death. The opening is about the size 
of a No. 5 catheter. 



Brit, and For. Med. -Chir. Review, July, 
1876, p. 205, there is reported a case of 
bullet- wound of the heart with recovery ; 
on the 20th day the external wound was 
healed, the cicatrix moving synchronously 
with the systole of the heart. — P.J 

The duration of life after such wounds is 
variable ; and this variation is by some 
considered to be due to the part of the 
heart which is involved: thus, Ollivier 
d' Angers 1 gives the following summary of 
sixty-one collected cases : 

In 29 cases the wound was in the right ventricle. 
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Of the twenty-nine cases of wounds of 
the right ventricle, with the exception of 
two, all lived not less than two days, viz. , 
4, 5, 8,9, 13, 15, 20, 23, and even 24 days, 
respectively. 

M. Jamain (These de Concours, Paris, 
1857) has extended, this inquiry, and has 
endeavored to determine the relative fre- 
quency of wounds of the different regions 
of the heart. In a collection of 121 cases 
there were — of wounds of the 

Eight ventricle, 43 

Left " 28 

Apex and base of heart, .... 7 

Both ventricles, 9 

Eight auricle, 8 

Left " 2 

Interventricular septa, .... 2 

Both auricles, 1 

Left auricle and ventricle, ... 1 

The whole heart, 1 

Coronary artery 2 

No precise indication, 17 

In the 121 cases, instant or very rapid 
death was observed in 21 cases, thus dis- 
tributed : 

Eight ventricle, 6 

Loft " 6 

The two ventricles, 4 

Non -penetrating wound, .... 1 

Left side of heart, 1 

Heart crushed, 1 

"Wound of heart not indicated, . . 1 

Coronary artery, 1 

The following are the statistics by Dr. 
Fischer on the duration of life in 276 cases, 
where death was not immediate : 

1 Dictionnaire de Med., art. " Coeur." 
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Deaths not Immediate. 
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10th week 
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2 months 
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6 months 
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9 months 
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57 


Uncertain 


4 


15 


15 


23 



Longest Duration op Life. 





Punctured 
wound. 


Ineised wound. 


Gunshot wound. 


Rupture. 


Eight ventricle, . . . 
Left " ... 
Both ventricles, . . . 
Eight auricle, .... 
Left " .... 
Septum ventriculorum, 
Apes, 

Corouary artery, . . . 


18 days 
21 days 
8} months 
Long time 
2 days 
10 days 
1 day 

8 days 


18 days 
9 weeks 
5 days 
15 days 
2^ hours 
12 days 
20 days 

Several days 


2 months 6 days 
10 weeks 

12 days 
7 days 
7 days 

2 days 


12 days 

8 days 
li hours 
14 hours 
2 days 

4 hours 

9 hours 

8 days 



For reference to these cases, see Fischer, op. cit. 



The duration of life does not Ibear any 
proportion to the extent of the wound ; 
thus, in the well-known case quoted in most 
French works of the celebrated first grena- 
dier of France, who received a lance-wound 
between the sixth and seventh ribs, which 
implicated the anterior parietes of the left 
ventricle of the heart, it caused immediate 
death; and on examination half an hour 
afterwards, the pericardium presented a 
rent of four to five centimetres, and con- 
tained but little blood ; the wound in the 
heart was very small and very superficial. 
Again, in the year 1728, one of the ladies 
of the Sardinian court ran a long gold, 
needle into the chest of her husband, whilst 
asleep, and caused his sudden death ; on 
examination, the right ventricle was found 
pierced through and through. The thin- 
ness of the parietes of the auricles is not 
the cause of a more rapid death ; thus in 
the case of the Due de Berri, whose right 
auricle was traversed by a saddler's awl, he 
lived eight hours j 1 and in the case quoted 

\} A. Corlieu," L'Assassinat du Due de Berri ; 



by Blagny, 1 where the right auricle was 
wounded, the patient survived five days. 

The direction in which the wound is made 
will materially affect the duration of life ; 
thus, if made in the course of the muscu- 
lar fibres, there maybe little or no hemor- 
rhage ; but if the heart is cut across, the 
edges will separate to a great extent, and 
sudden death occur from the immediate 
gush of blood. 

The following recorded cases are instances 
of long survival after wounds of the heart. 
Breschet 2 quotes the case of a man who was 
thrust against a wall by the shaft of a cart, caus- 
ing fracture of the sternum and of the fourth, 
fifth, and sisth ribs, and laceration of the peri- 
cardium, with superficial lesion of the left 
ventricle to the depth of one-third of its sub- 
stance ; he lived twelve days : on examination, 
there was no fluid in the pericardium, but a 

considerations cliniques sur ses blessures ; son 
autopsie ;" Paris Medicale, vol. xxvi., 1879, 17, 
33.] 

1 Journal de Medecine, an xl. 

2 Breschet, J., Eepertoire d'Anatomie et de 
Physiologie, 1826, torn. ii. 
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large quantity of blood in the left pleura. 
Ferrus relates the case of a man living twenty 
days with a skewer traversing the heart from 
side to side. David and Steward found a piece 
of wood, three inches long, in the right ven- 
tricle of a boy, who lived five weeks after the 
accident. Dupuytren, in his Lecons orales, 
records in full three eases of wound of the 
heart ; one living nine days, the second three 
weeks, and the third three days ; their perusal 
will well repay the attention of those inter- 
ested in such matters. There is a remarkable 
case of survival for twenty-four hours, related 
by Dr. Babington : x a marine fell upon his bay- 
onet, which entered the abdomen, passed 
through the sigmoid flexure of the colon, 
through the stomach, the left lobe of the liver, 
the diaphragm and pericardium, and traversed 
the heart near the tricuspid valve ; then pene- 
trated the lung, and made its exit at the ante- 
rior part of the chest between the second and 
third ribs on the right side. 

[To these mav be added the following : 

St. Thomas's Hosp. Reports, 1870, p. 237. Mr. 
James F. West, in an article on Wounds of the 
Heart, gives a summary of 23 cases. In one, 
both ventricles having been wounded with a 
knife, the patient lived 19 years and 7 months. 

St. Louis Clin. Record, 1876. Dr. P. S. Con- 
ner relates a case of gunshot wouud involving 
both ventricles and the right auricle, the pa- 
tient surviving 3 years, 2 months, and 13 days. 

London Med. Record, 187-1, p. 212. Steudener, 
of Halle, is quoted as recording a case of pistol- 
ball wound, survived 15 weeks. At the au- 
topsy a cicatrix was found at the apex of the 
left ventricle, corresponding to the wound of 
the pericardium ; grains of powder were im- 
bedded in the muscular substance of the heart. 

London Lancet, 1879, vol. i., p. 658. Sir J. 
Fayrer gives a case of bullet-wound of heart, 
survived 72 days ; ball found in apex of left 
ventricle. 

Med. Record (N. Y.), 1878, p. 476. Dr. F. M. 
Holly, Greenwich, Conn. ; pistol-shot wound 
through right ventricle, septum, and aorta 
(sic). Patient survived 55 days. Ball found 
in left ventricle. 

Canada Lancet, 1876, p. 242. Tillaux is 
quoted as having exhibited at the Societe de 
Chirurgie the heart of a woman who had lived 
18 days after receiving two gunshot wounds, 
one ball lodging in the left ventricle. 

Boston Med. and Surg. Journal, vol. vi., p. 
243. Broca. Patient lived 15 days after 
stabbing himself twice. One wound near apex 
of left ventricle, the other in the pericardium 
only ; both cicatrized. 

Am. Jour, of Med. Se., Oct., 1879. Dr. H. 
W. Boone, of San Francisco, Cal., relates a case 
of gunshot wound of the heart surviving 13 
davs. 

St. Thomas's Hospital Reports, 1874, p. 420. 
Stab of right ventricle ; survived for 5 days. 

Med. Record (N. Y.), 1871-2, p. 156. G. F. 
Dudley, St. Louis, Mo. Pistol-ball in the heart 
4 days. 

The following references to cases of rupture 
of the heart, recorded within the past ten 
years, mav be added here : 

N. Y. Med Record, 1871-2, p. 344; Brit. 
Med. Journal, 1873, vol. ii., p. 462 ; Indian Med. 
Gazette, 1874-5, p. 63; Trans. Path. Society of 
Philadelphia, 1874-5, p. 94 ; Ibid., 1875, p. 59 ; 

1 Medical Records and Researches, p. 59. 



N". Y. Med. Record, 1876, p. 210 ; Med. Times 
and Gazette (London), 1878, vol. ii., p. 643; 
Am. Jour, of Med. Sciences, Oct., 1879, p. 566 ; 
Brit. Med. Journal, 1879, vol. ii., 991 ; Progres 
Medicale (Paris), 1880, vol. viii., p. 171 ; Lancet 
(London), 1880, vol. i., p. 115; K Y. Med. 
Record, 1880, p. 518.— P.] 

Much further detail and many curious 
cases may be found in works on Military 
Surgery. The popular notion of persons 
springing up in the air, when shot through 
the heart, is not verified by facts. 

Recovery. — The general idea is, that 
wounds of the heart are mortal, and even 
now recovery is considered doubtful by 
many. But of 452 cases, there were 72 
recoveries. In 36 cases, this was proved 
afterwards by inspection ; but in the other 
36, the wound was only conjectured from 
the symptoms present. 

Punctured wounds, 10 cases, 8 proved by in- 
spection, 2 from symptoms. Incised wounds, 
43 cases, 21 proved by inspection, 22 from symp- 
toms. Gunshot wounds, 12 cases, 6 proved by 
inspection, 6 from symptoms. Lacerated 
wounds, 7 cases, 1 proved by inspection, 6 from 
symptoms. Total number of cases, 72; of 
which 36 were proved by inspection, and 36 
from symptoms. Of these 50 were of the heart 
and 22 of the pericardium. 



I. Of the Heart. 



Punctured wounds, 



Incised wounds, 



8 cases. 
1 



C Needles, 
10 \ Stilet 
( Thorn 
( Knife, 
I Dagger, 
30 -I Poniard, 
Bayonet, 
[Uncertain 10 
7 ; in 4, balls left in 



1 
10 
7 
2 
1 



Gunshot wounds, 
Lacerated and ruptured, 3 

50 



1 1. Of the Pericardium. 

f Knife, 5 cases. 

I Dagger, 4 " 
Incised wounds, 13 -{ Poniard, 1 " 

I Bayonet, 1 " 

[ Uncertain, 2 " 
Gunshot wounds, 5; in 1, ball left in. 

Lacerated and ruptured, 4 

22 



The treatment will be mainly directed to 
prevent and arrest internal hemorrhage, 
by absolute repose, local and general em- 
ployment of cold, and early venesection to 
relieve the heart ; and to allay the excited 
action of the heart by the administration 
of belladonna and digitalis internally. 
Where blood has become effused into the 
pericardium, it has been suggested to lay 
open the pericardium, and evacuate the 
blood and coagulated mass, and thus re- 
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lieve the oppression of the heart ; but al- 
though this has been recommended, it has 
not yet been put in practice, probably 
owing to the difficulty of distinguishing in- 
ternal hemorrhage into the pericardium 
from hemorrhage into other important 
cavities. 

Paracentesis of the pericardium is seldom 
called for ; it has been performed between 
the fifth and sixth intercostal spaces, be- 
tween the ensiform cartilage and the 
seventh rib, and by means of trephining 
the sternum. The operation is best per- 
formed in the fourth or fifth intercostal 
space, either by direct puncture or by in- 
cision and subsequent puncture, as in para- 
centesis thoracis : the precautions and mode 
of performance are the same. 1 

3. Wounds of the vessels of the thorax. — 
Wounds of the intercostal artery are occa- 
sionally met with ; thus the vessel has 
been injured in the unskilful performance 
of paracentesis, and in the making of in- 
cisions into the chest without due ana- 
tomical knowledge; an intercostal artery 
has likewise been wounded in cases of frac- 
tured ribs, and in penetrating wounds of 
the chest. The effects will be either exter- 
nal or internal hemorrhage. The symp- 
toms of internal hemorrhage have been 
already detailed at p. 590, to which refer- 
ence must be made. This occurs generally 
in cases of punctured wounds or stabs, 
where the blood, not being able to escape 
externally, passes into the pleural cavity. 
Where the hemorrhage takes place ex- 
ternally, in consequence of a large and 
direct wound, a pulsating jet of arterial 
blood may be observed, which will immedi- 
ately apprise the surgeon of the nature of 
the injury ; but, generally speaking, the 
wound is small, and the blood escapes con- 
tinuously, and not per saltum, so that nmch 
is lost before the means of checking it can 
be had recourse to. Sometimes the blood, 
instead of escaping externally, passes into 
the tissues external to the chest, as in a 
case related by Mr. S. Cooper. 2 A young, 
gentleman had been wounded by a pen- 
knife, severing an intercostal artery about 
two inches from the vertebral column ; 
about eight ounces of blood immediately 
flowed from the external wound, followed 
by an enormous extravasation of blood 
under the muscles of the back, intense 
pain, and high symptomatic fever. In a 
few days, in consequence of suppuration 
having taken place, an opening was made, 
and about a gallon of fluid was discharged, 



1 See Clinical Lecture, by Trousseau, in the 
Clinique de 1'Hotel-Dieu, vol. i. ; also Mr. 
Wheelhouse's successful case, in the Medical 
Times, Nov. 3, 1855, and Dr. Allbutt's " Clinical 
Lecture," Lancet, June 12, 1869. 

2 Surgical Dictionary, p. 1491, 7th edition. 



composed partly of pus, but chiefly of pu- 
trid blood. The case proved tedious in con- 
sequence of the formation of deep sinuses, 
and life was frequently in great danger ; 
but in the end the patient recovered. It 
has been suggested, in order to facilitate 
the diagnosis, to introduce into the wound 
a piece of card, which will allow the blood 
to flow out externally along its surface, if 
the artery be wounded, and internal hem- 
orrhage be suspected. 

The treatment of wounds of the intercos- 
tal artery will be the enlarging of the ex- 
ternal wound, and securing the divided 
ends of the artery by ligature ; but this is 
by no means easy. 

Mr. Harrison, in his well-known work On 
the Arteries, thus alludes to this point : " In 
cases of wounds of the thorax, iu which 
an intercostal artery has been opened, 
the patient may lose a considerable quantity 
of blood before the surgeon can stop the hem- 
orrhage ; the artery lies so deep, and the inter- 
costal space is so confined, that it is almost im- 
possible to hold the artery with the tenaculum 
or forceps, for the purpose of applying a liga- 
ture upon it. The student may form some 
conception of the difficulty of this operation if 
he expose an intercostal artery in the dead 
subject, by dissecting from the surface. This 
may also lead him to reflect upon the plans 
which have been proposed for securing this 
vessel where a ligature cannot be directly ap- 
plied ; he may endeavor to pass a small curved 
needle round the artery, directing it from 
within outwards ; and should this measure be 
attended with much difficulty, from the small- 
ness of the incision, he may observe how much 
it will be facilitated by enlarging the opening. 
Suppose it were impracticable to pass a liga- 
ture rouud the artery in the living subject, he 
may learn from his dissection the possibility 
of compressing it by other means; thus, by 
placing a ligature on a piece of sponge, and in- 
troducing the latter through the wound iuto 
the chest, then withdrawing the ligature so as 
to cause the distended sponge to make pres- 
sure of the vessel against the rib, and securing 
the thread externally over a compress placed 
over the wound, he may by these means re- 
strain the bleeding." 

A variety of methods have been suggest- 
ed, such as the passing of a ligature of 
wire around the rib, so as to include, not 
only the artery, but also the bone and soft 
parts ; the introduction of metal or ivory 
plates into the chest, drawn from within 
outwards by means of ribbon or silk thread, 
so as to compress the artery against the 
rib. All these methods are unjustifiable, 
as they are liable to excite severe inflam- 
mation of the pleura and lung. Assalini l 
prefers simply cutting the artery across, so 
as to allow it to retract ; and if this plan 
fail, he recommends the wound to be closed. 
[An admirable method of checking hemor- 
rhage from an intercostal artery, or the in- 

1 Manuale di Chirurgia, pp. 58, 59. 
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ternal mammary, is to pass the closed end 
of a "condom " within the cavity and pack 
the end that is within with a narrow strip of 
muslin until it is larger than the wound in 
the chest-wall. Then by making traction 
on the end of the condom outside, the inner 
end may be drawn tightly against the cavi- 
ty end of the wound ; and while the condom 
is thus kept tense, pack the portion left on 
the outside of the chest with a remaining 
portion of the strip of muslin and tie a cord 
on the outside of the mass. In this way the 
packing is brought against the vessel with 
sufficient force to prevent bleeding. In a 
few hours this 'may be removed by untying 
the outer end and drawing out the strip of 
muslin and then removing the condom.] 
Should the blood find its way into the 
chest, it is true the consequences will be 
serious, but not fatal ; and if the symp- 
toms require it, the operation for empyema 
may afterwards be performed. A small 
quantity of effused blood, however, maybe 
absorbed, and no such proceeding be requi- 
site. 

Dr. Hennen x says : " Unfortunately, we but 
too often are disappointed in finding the source 
of the hemorrhage, and here judicious pressure 
is our only resource. In some very slight cases 
I have used the graduated compress with suc- 
cess ; but if the sloughing is extensive noth- 
ing but the finger of au assistant, relieved as 
occasion may require, and pressure directed 
upon a compress placed along the course of the 
vessel, or so disposed as to operate upon its 
bleeding orifice, will be of any avail." 

Wounds of the internal mammary ar- 
tery. — The protected situation of this ves- 
sel renders its injury exceedingly rare ; still 
there are several cases on record. M. 
Tourdes has written a special monograph 
on this accident in its medico-legal aspect : 
the result he arrives at is, that the lesion 
occurs on the right and left sides in equal 
proportion ; that in more than half the 
cases it is accompanied with section of the 
cartilages, and that this section always ex- 
ists when the vessel is wounded below the 
fourth rib : he also remarks that wounds 
situated at the sides of the sternum from 
the first to the seventh ribs, and of suffi- 
cient depth, should always engage our at- 
tention, and be regarded as suspicious. 

The results may be : 1, external hemor- 
rhage ; 2, hemoi-rhage into the anterior 
mediastinum ; 3, hemorrhage into the 
cavity of the pleura ; 4, hemorrhage into 
the cavity of the pericardium ; besides, the 
injury is not unfrequently complicated with 
wound of the lung, heart, or diaphragm. 

The symptoms will be those of hemor- 
rhage, in addition to those of any compli- 
cation which may exist. 

1 Military Surgery, p. 337, 2d edition. 



The_ prognosis is always unfavorable ; 
much internal effusion of blood takes place, 
and death generally ensues from the hem- 
orrhage. 

The treatment consists in compression of 
the vessel in the same way as above pre- 
scribed in wounds of the intercostal ar- 
tery, and in the application of a ligature 
on the vessel; although this latter pro- 
ceeding is exceedingly difficult. In the 
first three intercostal spaces the artery may 
be secured with ease ; in the fourth space 
it becomes difficult to reach ; the operation 
is very difficult in the fifth, and almost im- 
practicable in the sixth space. It is per- 
formedby making an incision for two inches 
along the side of the sternum, and in an 
oblique direction from above downwards, 
and from without inwards, forming with 
the axis of the body an angle of forty-five 
degrees ; the centre of the incision to be 
three or four lines from the border of the 
sternum. Having divided the skin, cellu- 
lar tissue, and origins of the pectoralis ma- 
jor muscle, the intercostal space is brought 
into view ; the intercostal muscle is now to 
be carefully divided upon a director, and 
the edges drawn apart oy retractors, when 
the artery becomes exposed. 

Baron Larrey 1 says that he has seen several 
cases of wounds of this vessel, and he proposes 
simply to close the external wound so as to 
allow of coagulation, and by this means to 
compress the vessel. He relates three cases of 
this injury. The first case was a sabre-thrust, 
which entered the chest for an inch and a half, 
dividing the cartilage of the seventh rib close 
to the sternum ; there was great effusion of 
blood, and very severe symptoms, so that it was 
thought necessary to lay open the wound and 
evacuate the blood ; the man made a good re- 
covery. In the second case, a knife entered 
above the cartilage of the fifth rib on the left 
side ; the wound was closed, much effusion of 
blood followed, and severe symptoms set in, so 
much so, that a puncture was obliged to be 
made, whereby a pound of blood and clot was 
evacuated ; but the patient lived only twenty- 
one days. In the third case a knife entirely 
divided the. cartilage of the fourth rib; this 
was followed by much hemorrhage, which 
ceased, and the wound was closed ; in a few 
days signs of internal hemorrhage ensued, 
paracentesis was performed, two and a half 
pounds of blood evacuated, and a recovery re- 
sulted. 

Some years ago, a man was admitted into 
the Meath Hospital, having received a stab of 
a sharp-pointed shoemaker's knife, about one 
inch below the right sterno-clavicular articu- 
lation, by which the internal mammary artery 
and vein were wounded. These vessels poured 
out their blood continually, and in such abun- 
dance, into the cavity of the pleura, that the 
lung became dreadfully oppressed, and it was 
deemed advisable to perform the operation of 
paracentesis on the fourth or fifth day after 
the injury. A large wound was made in the 
. j 

1 Clinique chir., t. iv., p. 101. 
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operation, in the expectation that it might fa- 
cilitate the escape of any coaguluni, but the pre- 
caution was found to be unnecessary, as the 
blood bad remained in a perfectly fluid state, 
and flowed away with great facility. The 
quantity of blood thus lost was enormous — it 
must have amounted to some quarts ; and as 
the wounded vessels still continued to bleed, 
it is scarcely necessary to add that the patient 
soon died. 1 

Wounds of the larger vessels of the chest 
are for the most part fatal, and are at- 
tended with all the symptoms of rapid in- 
ternal hemorrhage, death almost invariably 
resulting immediately, or in a few hours 
afterwards. Some rare cases of survival 
after such wounds arc, however, on record; 
thus Dr. Heil 2 details a case in which a 
patient recovered and lived twelve months 
after receiving a stab which, penetrated the 
ascending aorta. 

Pelletan 3 writes: "In May, 1802, a young 
man was brought to the Hotel Dieu, who, in a 
duel, had been run through with a foil, which 
entered above the right nipple and came out 
at the left loin ; the most alarming symptoms 
were apprehended, but several days elapsed 
without any serious complaints taking place. 
The patient was bled twice, and kept on very 
low regimen. Everything went on quietly 
for a fortnight, when he began to complain of 
severe pain in the loins, which was relieved 
by the warm bath. He seemed to be recover- 
ing; he got up, and went to walk in the gar- 
den allotted to the sick, but the pain in the 
loins quickly returned, attended with diffi- 
culty of breathing, with constipation, and 
wakefulness. He became now very impatient 
and out of temper at not being relieved. On 
July 15, two months after the accident, there 
was remarked a deformity of the spine, about 
the eighth dorsal vertebra. The patient grew 
rapidly worse, and died in the utmost agony, 
saying that he felt suffocated; and tore off his 
shirt, so that his chest might be free from pres- 
sure of all kind. On the body being opened, 
the right side of the chest was found full of 
blood, coagulated in various degrees ; and an 
opening, the diameter of which was equal to 
that of a quill-pen, was detected in the aorta, 
above the crura of the diaphragm. All the 
adjacent cellular tissue was injected With 
blood, and three of the dorsal vertebrae were 
found carious. There was no mark of injury 
perceptible in any of the thoracic or abdomi- 
nal viscera." 

Breschet 4 relates the case of a wound of the 
vena azygos, a little below its entrance into 
the superior cava, which was followed by con- 
siderable effusion of blood, and death resulted 
on the third day from compression of the lung 
by the effused blood. 

4. Wounds of the cesoj)Jiar/vs. — These 
axe, for the most part, complicated with 
other injuries, and are more appropriately 
treated of with wounds of the neck. How- 

1 Porter, On Aneurism, p. 170. 

2 Henke's Zeitschrift, 1837, t. ii., p. 459. 

3 Clin, chirurgicale, t. i., p. 92. 

4 Op. cit. 
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ever, it has been considered advisable to 
draw attention in this place to wounds 
of the thoracic portion of the oesophagus, 
by referring to the following case 1 . 

A man, aged twenty-four, was stabbed by a 
bayonet in the anterior and superior part of 
the chest; it entered between the third and 
fourth right ribs, one inch from the sternum. 
He fled from his assassin for half a mile, with- 
out feeling any pain; on reaching home he 
had coughing and spitting of blood, and in an 
hour after the accident experienced inexpres- 
sible anguish ; he was lying on his right side, 
suffering from the least movement, and com- 
plaining of intense pain all along the right 
side of the chest, as far as the haunch. At 
each inspiration and cough, air escaped through 
the wound, sufficient to blow out a candle 
seven or eight inches distant. On the second 
day, respiration was much embarrassed, but 
the spitting of blood was arrested after a 
third venesection. On the third day, on re- 
moving the dressings there escaped a large 
quantity of red fluid, of less consistence than 
blood ; the respiration was more free. Much 
fluid ran out during the day, and at each time 
of dressing, and it was suspected to be the 
fluids swallowed. Oily and colored drinks 
were given, which in due time stained the 
dressings. The patient was now prevented 
taking anything by the mouth, and was fed 
by nutritious enemata. For four days noth- 
ing escaped through the wound, and he made 
a gradual recovery. Subsequently he had 
signs of a large effusion in the chest, when on 
the thirtieth day he vomited and rejected a 
large quantity of pus : this flow of pus lasted 
for another fifteen days. He ultimately re- 
covered. 

Foreign bodies have passed down the 
oesophagus and escaped through its parietes 
into the chest; several cases of the kind 
are recorded by Fischer, and are referred 
to in the table on p. 602. 

Contusions of the chest, followed by lesion 
of the contents without any external wound, 
may be associated with the following ef- 
fects : firstly, pleurisy, and in rarer instances 
pneumonia, which come under the more im- 
mediate cognizance of the physician : sec- 
ondly, inflammation of the cellular tissue of 
the mecliastina, running on to suppuration, 
and producing dyspnoea from pressure on 
the lung, or causing disease of the sternum, 
in rare instances assuming the form of a 
pulsating tumor, owing to the contiguity 
of the heart, and simulating aneurism. 2 

Thirdly, such contusions may be attended 
with rupture of the lung ; this last acci- 
dent is rare, but several well-authenticated 
instances are on record. The symptoms, 
diagnosis, prognosis, and treatment will be 
the same as detailed in wounds of the lung, 

1 Boyer, Traite des Maladies chir., torn, vii., 
p. 220. 

2 Sir A. Cooper mentions the case of a medical 
student who was supposed to have aneurism, 
but matter made its way through the sternum, 
and a thorough recovery was effected. 
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but in these cases there will be an additional 
obscurity, viz., the absence of any external 
lesion, or fracture of the ribs. 

Watson, in his work On Homicide, relates the 
case of a carter, who, being somewhat intoxi- 
cated, was thrown off his cart and the wheel 
passed obliquely over his chest ; he expired 
shortly after. There was no external wound, 
and no fracture of the ribs; but a laceration of 
the right lung near to the origin of its vessels, 
and there were three pounds of blood in the 
right cavity of the chest ; the liver was also 
lacerated, and blood effused in the abdomen. 

M. Grosselin in Mem. cle la Soc. de Chir. 
de Paris, vol. i. , has fully entered into this 
subject, and adduces two cases of ruptured 
lung from violence, without any external 
wound or fracture of the ribs, both of which 
recovered : he remarks that when a rupture 
takes place there may be a solution of con- 
tinuity of the pulmonary vesicles without 
wound of the pleura ; or there may be a 
tearing of the lung-tissue, as well as of the 
pleural envelope ; in the latter instance, air 
and blood will escape, and the symptoms 
will be those of hydro-thorax ; there will be 
dulness at the lower part of the chest and 
sonority at the upper part, a mueous rale 
or gurgling opposite the site of the rent, 
metallic tinkling, dyspnoea, frequent res- 
piration, spitting of blood, and sometimes 
cutaneous emphysema. 

In the British Medical Journal for March 5, 
1859, there is related the case of a boy, aged 
seven, who was struck down by a cab, the wheel 
passing over his chest. He complained of 
. great pain in the belly and on the left side of 
the chest, which was dull and gave no evidence 
of respiratory murmur. About four hours af- 
ter, there was considerable distension of the 
intercostal spaces, and great dyspnoea ; he died 
on the following day. The ribs were found 
uninjured, but the lung was extensively lacer- 
ated, and the pleural cavity full of blood. 

A similar case occurred at Guy' s Hospital, 
but death ensued in two hours, in consequence 
of the complication of ruptured liver ; the lung 
was ruptured at the lower edge of the middle 
lobe of the right side, to the extent of three 
inches ; the pleural cavity was filled with air 
and some ounces of blood, and the lung par- 
tially collapsed. 

A third case is recorded by Dr. E. B. Donnell, 
in the Dublin Quarterly Journal, vol. xxxviii., 
p. 205. It was that of a young man, aged twenty- 
four, who lived ten days. 

[A fourth, by Dr. John Ashhurst, Jr., in the 
Trans, of the Pathol. Society of Philadelphia, 
vol. iv., 1871, p. 129 ; with a table of 19 other 
cases (this includes the three above given). 
Other instances are recorded in the St. Thomas' 
Hosp. Rep., 1871, p. 330 ; Lancet, 1873, vol. i., p. 
767; St. Bartholomew's Hosp. Rep., 1875, Surgi- 
cal tables, p. 34 ; St. George's Hosp. Rep., 1877-8, 
p. 246. In the Med. Times and Gaz., 1871, vol. 
i., p. 247, a case is given in which the costal 
pleura was uninjured, though the bronchus 
was torn completely through, and the lung 
ruptured ; the sixth and seventh ribs were frac- 



tured ; the patient, a boy, had the chest injured 
by the passage over it of a cartwheel, from above 
downwards, and lived 19 days.] 

Pneumonia or pleurisy may supervene. 
The prognosis is unfavorable, as the laeer- 
ation is generally extensive ; still, death is 
not always the result, as seen by the re- 
covery of the cases brought forward by M. 
Grosselin. 

The rupture may be direct, viz., at the 
seat of injury, or indirect, at some distance 
off; and M. Gosselin asks, how are we to 
explain the rupture of the lung without any 
fracture of the ribs ? Is it from shoek, 
as is observed in injuries of the brain ? Pie 
thinks not : the elasticity and mobility of 
the ribs are too great, and they resist such 
shock, without implicating the lung-tissue. 
Again, is it from extensive and long-con- 
tinued pressure of the ribs forcing the 
lungs against the spinal column ? The 
lung is spongy, soft, and eomposed of 
cells freely communicating with the bronchi 
and trachea, and, when compressed at one 
part, the air escapes into another ; and thus 
the lung accommodates itself and does not 
tear : on the other hand, in order to press 
the lungs against the spine, there must be 
enormous force and pressure ; and even then 
it is impossible without fraeture of the ribs. 
_ M. Grosselin offers the following explana- 
tion as to the probable cause : that at the 
time of the injury, when the chest receives 
the violence, the lungs are suddenly filled 
and distended with air by a full inspiration, 
and the air, prevented from escaping by 
occlusion of the larynx, thus beeomes pent 
up in the lung-tissue, and the lung not be- 
ing able to recede from the superincumbent 
pressure, its tissue necessarily gives way. 

Fourthly, severe contusions of the chest 
may be followed by cerebral congestion, ow- 
ing to derangement of the circulatory and 
respiratory functions ; thus, heavy weights 
falling upon the chest, or undue and pro- 
longed pressure on the ribs, preventing 
their free action, as in the fall of earth whilst 
exeavating, may arrest the respiratory 
functions and induce venous congestion and 
asphyxia. There may be in consequence 
epistaxis, ecchymosis of the eyes, conges- 
tion of the brain, etc. 

Fifthly, contusions may give rise to peri- 
carditis, as evidenced in the following in- 
stances : 

A child received a blow on the chest, causing 
great pain and very violent palpitation ; he 
had repeated attacks of haemoptysis, and died 
at the end of six months. There was pericar- 
ditis and carditis, and a livid sphacelated spot 
on the heart, which extended into the cavity 
of the ventricle. 

Blancard 1 relates the case of a peasant who 
was thrown under a cart ; he had immediate 

1 Lexicon Med. Renov., 1735. 
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pain in the chest, and dyspnoea, with a feeling 
of compression of the heart ; after four days he 
went to work, but soon after bad violent fever, 
oppression, and delirium, with insomnia, ex- 
treme thirst, and frequent syncope. He died on 
tbe eleventh day. The pericardium was full of 
sanious pus, and the parietes of the auricles, 
here and there, ulcerated and softened. 

Sixthly, contusion of the chest may be 
complicated with injury to the heart, caus- 
ing a rupture of its fibres or its valves. 
The symptoms and prognosis will be the 
same as those detailed in AVounds of the 
Heart. Death, however, in these cases, 
is almost always instantaneous, although 
some have lived for several hours. There 
is a preparation of a lacerated heart of 'a 
child in the Museum of the Royal College 
of Surgeons, Edinburgh ; x in the descrip- 
tion of which it is stated that a cartwheel 
had passed over the chest and occasioned 
instant death, but there was no external 
wound or fracture of the ribs. Dr. Chris- 

1 See Trans. Edin. Med.-Chir. Soc, vol. i. 



tison 1 mentions two cases frcm violence, 
the one caused by a fall, the other owing 
to a blow. Mr. G-anigee 2 has collected 27 
published cases of the kind ; 12 occurred 
on the right side, of which 8 had rupture 
of the ventricle, and 4 of the auricle ; 10 
occurred on the left side, of which 3 were 
of the ventricle, and 7 of the auricle. In 
half of the cases the pericardium was 
intact. 

[In 1875, I reported to the Pathol. Soci- 
ety of Philadelphia a case of triple rupture 
of the heart, in a man struck by the loco- 
motive of an express train. He was carried 
along in front of it for some forty feet, and 
then fell over on the other track, sustaining 
various injuries ; was dead when picked up. 
One rupture was in the posterior wall of 
each auricle, the third in the inter-auricu- 
lar septum. Trans., vol. vi., p. 59. — P.] 

For further information see Fischer's 
work on the subject. 

1 Watson On Homicide, p. 96. 

2 Researches in Pathological Anatomy and 
Clinical Surgery, 1856. 
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Provisions in - the Structure of Spine 
against Common Injuries. 

Accidents to the vertebral column de- 
rive their chief importance from endan- 
gering the spinal cord. It may assist in 
enabling us to estimate the comparative 
liability of different parts of the spine to 
be injured, and the relative severity of the 
effects in the various kinds of violence to 
which it is exposed, if we take a general 
survey of its structure and uses, before 
entering on the proper subject of this 
essay. 

The spine serves several distinct offices in 
the skeleton ; some of which appear, at 
first, incompatible with others. It is a 
pillar for sustaining weight, a girder for 



connecting distant members, an elastic- 
jointed mechanism for motion, a supporter 
of the ribs for breathing, and a tube for 
containing the most vitally important organ 
next to the brain, the medulla spinalis. 
The safety of the spinal cord is secured in 
various ways. Being lodged in the centre 
of the column, it occupies neutral ground 
in respect to forces which might cau^e frac- 
ture. For it is a law of mechanics that 
when a beam, as of timber, is exposed to 
breakage, and the force does not exceed the 
limits of the strength of the material, one 
division resists compression, another lacera- 
tion of its particles, while the third, be- 
tween the two, is in a negative condition. 
Applying this principle to the vertebral 
column, it will presently be seen that the 
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violence which lea^.s to fracture is in the 
majority of cases directed so as to bend it 
forward. Consequently, the anterior seg- 
ment will be subject to compression, the 
posterior to laceration, and the intermedi- 
ate will be in a neutral state. Now, the 
fore part of the spine, by the peculiar struc- 
ture of the bodies and intervertebral car- 
tilages, is admirably calculated to resist the 
effects of undue pressure ; the back part, 
by the arrangement of its numerous fibrous 
and elastic ligaments, is equally adapted to 
resist the effects of a rending force ; and 
the spinal cord, situated between the two, 
occupies the place of least danger. Again, 
the cord is specially guarded by the elas- 
ticity and nicely-graduated flexibility of 
the column. As each vertebra meets the 
next below at three distinct surfaces of con- 
tact — the body, and two articular processes 
— it follows that, when the superincumbent 
weight falls upon it, the pressure is dis- 
tributed through these different lines of 
support. In the bodies, the force will be 
broken by the intervertebral cartilages act- 
in? as buffers; in the articular processes, 
which are wedge-shaped, and articulated 
with the thin edge of one pointing to the 
base of the other, it will be gradually less- 
ened by the brjader portions of both, ap- 
proximating in proportion to the compres- 
sion. The mutual interlocking of the 
adjoining vertebra, caused chiefly by the 
ascending articular processes being over- 
lapped from behind, and the descending 
from the front, has the effect of limiting 
the motion of any two or three vertebrae 
within a small sphere, but does not prevent 
a considerable range in several. There 
being various grades of flexibility in the 
different regions of the spine, certain curves 
are introduced near the respective junc- 
tions, to equalize the movements ; for, as 
the force directed on any Dart must impinge 
on a series of oblique surfaces, when travel- 
ling along these curves, it will be transmit- 
ted from one vertebra to another, with 
gradually diminishing impulse, till ex- 
hausted. Another provision for the safety 
of the spinal cord is seen in the way in 
which it is attached with its membranes to 
the interior of the vertebral canal. The 
cord is small compared to the area of the 
canal ; hence, instead of the theca being in 
close contact with the osseous surface, as 
the dura mater is with the cranium, it is 
separate, except at the foramen magnum. 
The whole way down the canal, the theca 
is tacked at intervals to the sides, by those 
processes which it sends off to inclose the 
spinal nerves, as they emerge at the in- 
tervertebral foramina. Within, the visceral 
arachnoid membrane is so far apart from 
the pia mater, which invests the cord 
closely, that a layer of subarachnoid fluid 
of considerable thickness intervenes, and 



surrounds the cord. Thus the medulla 
floats, as it were, on a water-bed ; that bed 
being hung within the canal by cords, much 
in the same manner as a sailor slings his 
hammock in his cabin. The last example 
that may be adduced of a special arrange- 
ment in the structure for averting danger 
from the cord is suggested by observing the 
mode of its termination within the verte- 
bral canal. In quadrupeds, and even in 
man during fetal life, the cord is con- 
tinued along the whole course of the 
canal to the sacrum. But in adult man 
the cord begins to diminish in size at 
the last dorsal vertebra ; it then tapers to 
a point, and ends opposite the second lum- 
bar vertebra. For the last three inches, it 
is covered so thickly by the roots of the 
lumber and sacral nerves as to be concealed 
from view. Below the part where the cord 
terminates, the canal is occupied only by 
the cauda equina, composed of a leash of 
long, firm, flexible roots of nerves, together 
with the theca and other investing mem- 
branes. It appears that that curtailing of 
the cord has relation to the more violent, 
and as they may be regarded in reference 
to it, unsafe movements performed at the 
lumbar region in man compared to quad- 
rupeds. The sudden bendings, twistmgs, 
and joltings incident to the base of a flexi- 
ble column, which rests on a comparatively 
solid foundation, the pelvis, and which 
from being upright has the whole superin- 
cumbent weight concentrated upon it, are 
somewhat moderated by the elasticity of 
the region, as well as by the large sweep- 
ing arch formed by the vei'tebras there — a 
curve that may be likened not inaptly to 
the C-spring of a carriage ; yet it may be 
admitted that shocks which would be 
harmless to a bundle of roots of nerves 
like those forming the cauda equina, might 
be destructive of the functions of an organ 
of such soft consistence as the spinal cord, 
had it been prolonged the whole way to 
the sacrum. 

[The arrangement of the dense masses of 
muscles in the vertebral gutters, support- 
ing the spinous processes on either side and 
covering the laminae and the intervening 
spaces, afford great protection to the spinal 
column and its highly important contents. 
These muscular masses, in consequence of 
the large proportion of fibrous tissue enter- 
ing into their constitution, serve not only 
to break the force of direct injuries, as 
blows, falls, etc., but also to arrest the pro- 
gress of balls and other foreign bodies in 
their course towards the spinal column.] 

Weakest parts of the spine. — Observation 
has shown that certain portions of the 
column are more frequently the seats of 
injury than others. Commencing from 
below, the parts referred to are, 1, the 
dorsi-lumbar ; 2, the cervico-dorsal ; 3, the 
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atlo-axial regions. It thence appears that 
the portions most prone to injury are those 
situated where a flexible joins on to a com- 
paratively inflexible division. And it 
might be expected that such should be the 
case. A force directed upon a pliant part 
of the column 'will cause it to bend, but on 
reaching a more rigid part, it will fail to do 
so ; instead, therefore, of meeting with a 
gradual yielding, it will encounter a dead 
resistance ; the force will be concentrated 
in place of divided, and it will overcome 
the strength of the material. Sir C. Bell 
illustrated the point by the breaking of a 
fishing-rod. If the trout-fisher in casting 
a long line snaps his rod in twain, the frac- 
ture will take place, not in the centre of 
one of the pieces, but near a joint — that is, 
at a part analogous to where the spine is 
most liable to be broken. 

Sprains. 

The whole number of joints in the spine 
is little short of eighty ; each articulation 
being provided with its complement of 
ligaments. Besides these proper ligaments, 
others pass from vertebra to vertebra, at 
numerous different points; among which 
the ligamenta subflava are particularly 
noted for their elasticity and strength. 
When the column is subjected to a violent 
bend or twist, the force comes chiefly on 
these joints, and their cordages ; but it 
may reach also the intermuscular septa, 
fascise, and tendinous expansions of the 
muscles. If not sufficiently strong to with- 
stand the violence, the fibres composing 
them will be overstretched and torn, 
sprained, or ruptured. 

Sprains in the spine will present some 
diversities of character, according to the 
part of the- column in which the force is 
concentrated. If it fall principally on the 
dorsal region, characterized by rigidity of 
structure, the injury will be of the nature 
of a jar or jolt, affecting a particular point ; 
if it be directed either on the cervical or 
lumbar region, which are remarkable for 
their mobility and elasticity, the impulse 
will' be broken and dispersed, and the 
injury more general. 

Again in reference to the cervical region, 
it is to be noticed that sprains are liable to 
take place in it from a special cause. 
Owing to the skull being articulated at its 
base, near the middle, on the summit of 
this portion of the column, imaginary lines 
drawn from the point of junction to the 
farthest convexities of the skull along its 
periphery, will represent levers, which will 
act on the axis of motion in the cervical 
vertebrae, with power commensurate to 
their different lengths. For example, if a 
man falling headlong lights on the parietal 
convexity of one side, the portion of skull 



intervening between that eminence and the 
occipito-atlantal articulation, will be like a 
lever, which will propagate the force with 
increased power to the cervical vertebrae. 

Cases of Sprains of the Neck. — The writer has 
lately had under his care three cases of sprain 
of the neck, occurring successively -within a 
short period. As they illustrate varieties in 
the accident, the details may be briefly given. 
In two of them, symptoms of the spinal cord 
having been involved were present for a short 
time. 

1. A young man, in a carpenter's workshop, 
was stepping backwards, when he tripped on 
a heap of planks, and fell ou his back. His 
shoulders were received on the planks, but his 
neck and head passed beyond them ; the head 
consequently descended with a sudden impulse 
towards the floor, and by that means the neck 
uuderwent an abrupt bend backwards. Swell- 
ing at the back of the neck, from the occiput 
to the scapulse, so great as to be visible at a 
distance, took place soon after the accident. 
He was unable to keep his head erect ; and be- 
fore attempting to do so, placed a hand on each 
side to steady it. In twelve days, he began to 
sit partly up in bed, to take his meals. At the 
expiration of a month, having been provided 
with an artificial support, he was well enough 
to be made an out-patient. 

2. A man, aged thirty-one, while engaged in 
amusing his infant, on the floor, and stooping 
on his hands and feet, was springing forward, 
when he tripped and rolled over, with his 
head under him. The weight of his body came 
with an impulse on his neck, and gave him 
much pain from the twist it caused. He lay 
motionless, flat on his back, for ten minutes. 
When he attempted to move either his arms 
or legs, he found himself unable : and he had 
a sense of numbness, and of pricking, through- 
out the body. His legs gave way under him, 
as if ho were intoxicated, in trying to stand. 
On being brought to the hospital, it was neces- 
sary to carry him into the ward. When lying 
on the bed, he moved both upper and lower ex- 
tremities, but in a feeble, or forced manner. 
Sensation was not lost, only impaired ; he was 
able to tell correctly what parts of his body or 
limbs were touched. Within twelve hours, 
both motor power and sensation were restored ; 
and the paralytic symptoms did not afterwards 
return. He complained of acute pain iu the 
neck, which was aggravated by the slightest 
motion of the head ; and he therefore kept the 
head perfectly still. He lay in bed, with his neck 
suuk on a low soft pillow, propped around with 
sand-bags. On examining the neck, the chief 
tenderness was at the site of the fourth cervical 
vertebra; and there deeply-seated swelling 
could be perceived. The treatment consisted 
principally in the enforcement of absolute rest 
for the neck; with the application of the tinc- 
ture of iodine. A plastic shield, or support 
reaching from the shoulders to the back of 
the head, having been prepared, he was al- 
lowed in a month to leave his bed. He could 
then perform the nodding, but not the rota- 
tory, motions of the neck ; when trying the 
latter, he turned his whole body round. In 
nine weeks, the movements of the neck seemed 
to be quite restored ; but he was kept in the 
hospital, for precaution's sake, three weeks 
longer. He returned to his occupation, that 
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of a shoemaker, and called several times subse- 
quently to show that he was well. 

3. A little girl, three years old, of slightly 
rickety conformation, with large head, was 
admitted into the hospital, late one evening, 
with paralysis of the upper and lower extremi- 
ties. She had fallen that morning out of bed, 
head foremost, and was insensible for a few 
minutes. During the day, it was remarked 
that she did not get upon her feet, or move her 
legs ; and that she did not use her hands, as in 
feeding herself. When examined, motor power 
was observed to be lost in both upper and lower 
extremities. She showed no signs of pain when 
the skin was pricked any where below the upper 
part of the chest. Keflex movements were 
excited in the lower extremities when the 
skin of the abdomen, and it alone, was pricked ; 
and then the child gave a slight cry of pain. 
Eespiration was natural. Neither bladder nor 
rectum was affected. When the head was 
lifted from the pillow, for the purpose of ex- 
amining the neck, the child nttered cries, both, 
as it appeared, from the pressure of the fingers 
at the back of the neck, and the movement; 
during the proceeding, she held the head in a 
stiff, constrained position, and after it, seemed 
pleased to keep the head at perfect rest on the 
pillow. For three days, no perceptible change 
was observed in the child's condition. On the 
fourth, there were visible signs of improve- 
ment. On the fifth day, it was discovered 
that she could freely move both iipper and 
lower extremities, and motion of the head had 
ceased to give her pain. The mother, who had 
been allowed to stay in the hospital, being im- 
patient to return home, took the child with 
her, in spite of the representations made to 
her of the danger. But she brought the child 
repeatedly afterwards to be seen, and she re- 
mained quite well. 

Sprains in the loins. — Sprains of the 
spine are more frequently in the lumbar 
region than elsewhere. They are generally 
caused by forces which bend the column 
downward and forward in excess. An or- 
dinary example is that of a person falling 
from a height, and alighting on his nates. 
Owing to the body of the individual, in 
such a case, descending with uniformly ac- 
celerated velocity, it follows that, if the 
height be great, the momentum will very 
much increase before he reaches the ground ; 
when he arrives there, the descent is sud- 
denly interrupted by the contact of the 
nates with the ground, but as the power 
of inertia continues in force in the upper 
part of his frame, and is restrained only by 
the spine, that upper part descends, and 
expends all its momentum on the column ; 
hence the cervical and dorsal regions, and 
the load with which they are weighted, 
fall down towards the pelvis, the body is 
doubled up, and a violent strain is caused 
on the joints of the lumbar vertebrse. A 
bricklayer, recklessly, and for a wager, took 
a leap from the top of a four-storied house, 
on to a heap of loose sand on the ground. 
He came down on his buttocks, and was 
found to have sustained a severe sprain in 
the loins. In a moderately short time he 



recovered from the effects of his foolhardi- 
ness. Or the loins may be sprained by a 
heavy weight falling on the upper part of 
the body, while the lower limbs are fixed : 
the spine is then in the position of a long 
lever, with the fulcrum situated at the 
junction of its base with the pelvis ; the 
superadded superincumbent burden repre- 
sents the force acting on the lever, and the 
power thus mechanically generated is cen- 
tred chiefly in the loins. The direction in 
which the spine is thrown is generally 
downward and forward ; hence the struc- 
tures on the fore part — the bodies of the 
vertebra3 and intervertebral substances — 
suffer compression ; those on the back un- 
dergo elongation and overstretching. 

Considerable tumefaction across the re- 
gion of the loins soon follows accidents such 
as have been described. Ecchymosis may 
or may not be combined with the swelling. 
Sometimes discoloration does not appear 
for several days. The line of the spinous 
processes is found, on tracing them, to be 
normally straight, and their surfaces level. 
Pain on pressure, instead of being limited 
to the processes of one or two vertebrae, 
which would raise the suspicion of fracture, 
is the same throughout many adjoining 
ones equally. With difficulty, and much 
exhibition of weakness and pain in the 
loins, the patient will make an effort to 
hold the spine erect, and if he succeeds, 
and no deformity be presented, it may be 
assumed confidently that the injury consists 
only in a sprain. The posture he will pre- 
fer in bed will be that of lying on one side, 
with his body semiflexed, and he will be 
reluctant for many days to make the slight- 
est change in his position — any slight move- 
ment exciting fugitive spasms in the lum- 
bar muscles, analogous to those in a frac- 
tured leg. The chief criterion of his get- 
ting better is that he moves himself about 
in bed of his own accord. It commonly 
takes from four to six weeks' confinement 
in the recumbent position for recovery to 
be effected. The treatment does not differ 
essentially from what is followed in sprains 
of the joints generally. A mercurial purge 
may be administered at first, the diet kept 
low, and an occasional dose of Dover's 
powder be taken at night. For local appli- 
cations, priority may be given to poppy 
fomentations ; or, either as a substitute or 
successor, cotton- wool may be steeped and 
then wrung partly dry, in a lotion of lead 
and opium, or of arnica; when teased out, 
it may be laid in a thick layer, widely over 
the loins ; if covered first with oil-silk or 
gutta-percha, and then with dry flannel, 
the wool will retain its moisture and warmth 
for a long time without change, and be an 
efficient and agreeable application. At a 
later stage preference may be given to a 
lotion containing sal-ammoniac. When the 
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swelling has been dispersed, and induration 
remains, mercurial liniment or tincture of 
iodiue may be advantageously used. It 
will be proper to provide the patient, when 
about to leave his bed, with a riding belt 
stiffened by additional whalebone. 

Hcematuria, from sprain. — In cases of 
sprain occurring at the lumbar region, it is 
not uncommon for the patient to pass blood 
with the urine for several days after the 
accident. From this it may be inferred 
that one, or perhaps both kidneys have 
been injured, so that a breach of surface 
has been produced. When the situation 
of these glands in relation to the spine is 
considered, it need not suprise us that a 
complication such as hematuria should be 
met with. The kidneys lie in close con- 
tiguity to the spine at the part where the 
flexion of the column, on the occasion of 
sprain taking place, is most acute. And 
they are fixed to the place they occupy with 
comparative firmness : so as to be incapa- 
ble, like the floating viscera, of evading 
injury. It is also to be borne in mind that, 
when the spine is violently bent, in the pro- 
duction of sprain, the flexion, at the mo- 
ment, is ranch greater than observation 
could enable us to discern ; for owing to the 
elasticity of the column, it follows that, as 
soon as the compressing force ceases to act, 
it recovers its form, by its resilience. The 
writer cannot refer to the evidence of post- 
mortem examinations for stating at what 
particular part of the gland the lesion from 
which the blood is derived is situated ; but 
it may be conjectured that it is somewhere 
in the hilum. In that case, the blood will 
flow directly into the pelvis, and thence, 
along the ureter, into the bladder. The 
amount lost varies in different cases. Clots 
are occasionally formed in the bladder, re- 
quiring the injection of warm water for 
breaking them down. In general, the dis- 
coloration of the urine is high — deep red, 
or brown — only for one or two days ; on the 
third or fourth clay, the color may be clear 
and florid ; and in a day or two more^ or 
even in a shorter time, the water may be 
of its natural appearance. 

Earely is the quantity of blood lost so great 
as to excite alarm ; yet in a case lately wit- 
nessed by the writer, apprehensions were for 
some days felt that the patient, a young man, 
would not recover. The sprain had not been 
severe: the bleeding was uninterrupted, and 
unusually profuse during the first four days ; 
it nearly ceased for two days ; then it returned, 
and lasted with its former profusion for two 
days. A cessation for a day now took place ; 
on the following day, the tenth, it reappeared 
in great quantity ; but it then stopped finally, 
the patient having become blanched and ex- 
cessively weak. 

When such an important gland as the kid- 
ney has been crushed and broken, to such 



an extent that hemorrhage goes on from a 
rent in it for several days, it might be 
thought probable that the damage would 
be followed by ulterior bad results, espe- 
cially that inflammation — nephritis — would 
ensue. But extensive observation nega- 
tives that view : general experience shows 
that when patients recover from the im- 
mediate effects of hematuria brought on 
by sprain of the spine, they are not more 
prone than others to renal complaints. 1 

It is here to be remarked that, if the 
kidneys be previously diseased, hematuria 
may occur from a comparatively slight in- 
jury. _ That is well known in reference to 
cases in which calculi have formed in the 
kidneys. The remark applies also to the 
congested condition of the gland in the 
early stage of albuminuria, of which the 
following case is an illustration. 

The writer was witness in a trial in which a 
gentleman claimed compensation from a rail- 
way company, for being affected with Bright's 
disease, in consequence of an injury to his back 
received in a collision on their line. The in- 
jury consisted in a bruise over the right ilium, 
and side of the loins. As he walked some 
distance for his pleasure, and took a long jour- 
ney immediately afterwards, it may be inferred 
that the contusion was notsevere. On the fol- 
lowing day, he observed blood mixed with his 
urine ; and he continued for four more days to 
pass blood. On examining the urine at that 
time, his medical attendants found albumen 
contained in it; and they particularly stated, 
that the quantity of albumen was larger in 
proportion than could be accounted for by the 
presence of the blood. During the whole 
period from the date of the accident to that of 
the trial, eleven months, the urine was found 
to contain albumen. And the view contended 
for by the witnesses in his favor was — that 
albuminuria had been caused by injury in- 
flicted on the right kidney, in the collision. 
On the part of the railway company, it was 
ascertained that previously to the accident the 
gentleman had been subject to eczema; and 
that, shortly before it, he had been cured under 
treatment. Accordingly, the medical witnesses 
on that side (the writer being one) argued that 
albuminuria was known to follow eczema, on 
its being cured ; and for that, and other rea- 
sons which need not be stated, they expressed 
a strong opinion that the plaintiff was suffer- 
ing from the disease when he met with the 
accident, and that the injury could not have 
brought it on. The jury, nevertheless, awarded 
heavy damages to the sufferer. 2 

1 In his Lectures delivered at the College of 
Surgeons, Mr.Le Gros Clark makes the follow- 
ing remark, regarding hsematuria, as it occurs 
in connection with injuries of the spine: "Of 
the many cases I have witnessed, I have never 
had reason to suspect that nephritis or orgauic 
disease followed." Brit. Med. Jour., October 
3, 1S6S. 

2 A somewhat similar case was reported 
briefly in the Times. A woman had been 
bruised in the loins, from the falling in of the 
roof of her dwelling. She claimed compensa- 

{ tion for the injury," from her landlord. The 
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Sprains; hemorrhage in vertebral canal ; 
paralysis, — Sprains of the spine have 
hitherto been considered only in' reference 
to their effects on the joints, apart from the 
spinal cord. It is now proposed to attend 
to a class of the same injuries, in which 
blood becomes extravasated in the verte- 
bral canal, the spinal cord is compressed, 
and paralysis ensues. The following case 
will serve to illustrate and introduce the 
subject. 

A female, aged sixty, was admitted into the 
Middiesax Hospital uuder the writer's care, in 
March, 1841. She had fallen down a flight of 
steps shortly before. Her back was the part 
principally injured ; but no irregularity in the 
line of the spine could be perceived ; and al- 
though she sat up for examination, there was 
no particular part at which she felt greater 
weakness than in others. Both upper extremi- 
ties, and the right lower extremity, were de- 
prived of voluntary motion. Sensation, 
however, was nearly perfect in these mem- 
bers ; she spoke only of a little numbness in 
them. Beflex movements could not be excited 
in the upper extremities ; but they were par- 
ticularly lively in the paralyzed lower ex- 
tremity. Very slight causes brought them on. 
For example, if she spoke loudly, or if she 
sneezed, the leg would spring up ; bending the 
kuee, and tossing the bed-clothes up. And she 
was evidently alarmed at these unaccustomed 
movements. Being of a quick temper, and 
especially grieved at her hands not obeying 
her will, she not unfrequently gave way to 
violent passion ; on these occasions, she would 
shake her head vehemently, and utter lamen- 
tations at the top of her voice; whilst thus 
exclaiming, the leg, over which she had no 
control, would suddenly jump up, and that in- 
stantly silenced her. The rolling of the head 
here adverted to, was au additional proof that 
the bones and articulations of the upper part, 
at least, of the spine, were not seriously injured. 
The breathing was not disturbed, as might be 
inferred from the loudness of her voice re- 
ferred to. At first, she had retention of urine ; 
and for a few days, incontinence ; but she soon 
afterwards had natural control over the blad- 
der. The action of the bowels was regular. 
During the first ten days, no perceptible change 
took place ; but in the following fortnight, a 
slow and gradual increase of power over the 
paralyzed limbs was observed. After that, all 
progress seemed to cease. There being no 
weakness or pain in the spine to interfere with 
getting up, she did not remain long confined 
to bed, and soon made attempts to walk. In 
these, it was necessary that she should be as- 
sisted by a nurse on each side ; as owing to the 
paralysis of the arms, she was unable to use 
crutches. Each time the paralyzed (right) leg 
was lifted from the ground and advanced, it 
described a gyration in the air ; and it was too 
weak for her to bear her weight upon it. The 
way in which the muscles of the upper ex- 
tremities regained some of their power was 
peculiar; being different in each. On the right 

medical witnesses on her side gave evidence to 
the effect that she was seriously ill from 
Bright's disease, and that the disease was the 
result of the accident she had sustained. 



side, the muscles of the upper arm became 
stronger, but no improvement took place in 
those of the forearm ; it was the converse on 
the left side; the muscles of the forearm be- 
came stronger, but no improvement took place 
in those of the upper arm. Consequently, on 
the right side, the patient was able to bend 
and extend the arm at the elbow, but she was 
unable to hold anything in her hand ; while on 
the left side, she was able to close the fingers 
and hold an object, but she could not bend and 
extend the arm at the elbow. Accordingly, 
she contrived to make the one supply the wants 
of the other. Thus, when she wished to take 
anything into the left hand, she employed the 
right arm to lift it to a proper level, or to 
guide it according to her wishes. She was kept 
in the hospital for three months, long after 
every hope of amendment had been abandoned. 
The subsequent history of the case is not 
known. 

In seeking to account for the paralysis in the 
above case, the idea of its having been caused 
by fracture or dislocation of the spine, may be 
dismissed. Had either given rise to it, the 
patient could not have sat upright ; there would 
have been irregularity in the line of the spine ; 
the paralysis would have included both lower 
extremities; and motor power and sensation 
would probably have been lost conjointly. 

The next view is, that a bloodvessel had 
been ruptured by the violence ; and that the 
blood had been extravasated into the vertebral 
canal, compressing the spinal cord, and par- 
tially depriving it of its functions. 

That, in this case, the blood which escaped 
had been poured into the loose space interven- 
ing between the osseous walls of the canal and 
the theca spinalis, seems most probable ; and 
also, that the source of the blood was the venous 
sinuses, which line the interior of the canal in 
the form of plexuses. It is to be noted that in 
these capacious sinuses there are no valves; 
and that if one branch of the plexuses be rup- 
tured, the blood will flow unobstructed from 
all indiscriminately. It is likewise to be ob- 
served that the sinuses are subject to the in- 
fluence of the acts of respiration : they will be 
nearly empty, in inspiration ; but overdistend- 
ed and ready to burst in expiration. When 
a person, therefore, meets with an accident, 
such as that of falling downstairs, and some 
part of the spine, most likely the cervical, is 
inordinately bent or twisted, it may be under- 
stood that a particular branch of the venous 
plexuses lying in close proximity to the bouy 
surface of the vertebral canal, where the flexion 
is most acute, will be liable to be squeezed and 
torn. Again, owing to the bend of the neck 
referred to, together with a doubling up of the 
body, and compression of the chest in the fall, 
the breathing will be interrupted, or the act 
will be that of expiration ; and as it is during 
expiration that the venous sinuses become over- 
filled with blood, and their coats overstretched, 
it may be understood that the danger of rup- 
ture taking place will be increased from that 
cause. 

As the paralysis was partial, three alone out 
of the four extremities being affected, and 
motor power being the only property lost, it 
may be inferred that, if the blood extravasated 
external to the theca were the compressing 
agent, it had been collected in the canal in un- 
equal quantities at different parts. Such an 
hypothesis would explain how one of the lower 
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extremities escaped being deprived of its motor 
power : for it may be supposed tbat a smaller 
quantity of blood had been deposited at the 
part of the cord with which the nerves of that 
extremity eommunieate than elsewhere. In 
regard to the other point, namely, that sensa- 
tion was preserved while motion was lost, it is 
a fact generally observed in affections of the 
spinal cord, that motor power is frequently 
destroyed while sensation is not affected. No 
more frequent example can be referred to than 
the paralysis which attends earies of the ver- 
tebrae ; for in these cases sensation is rarely 
lost. And the difference, it would appear, de- 
pends on the seat of sensation in the cord being 
placed more deeply and securely than that of 
motion, so that a compressing force, or morbid 
influence, reaches the latter sooner than the 
former. Hence it may be understood, that if 
in this case a clot of blood were the cause of 
the compression, the power of motion might be 
lost, independently of sensation. 

In the narrative it is stated that little or no 
amendment in the paralytic symptoms was ob- 
served during the first ten days, that in the 
following fortnightthe affected limbs increased 
perceptibly in strength, but that afterwards im- 
provement ceased. These phenomena may be 
explained on the supposition that the blood in 
contact with the spinal sheath did not undergo, 
for some time, any material ehange ; that ab- 
sorption of the fluid constituents of the blood 
somewhat later took place; and that then, 
from the cord being partly relieved of compres- 
sion, there was a proportionate addition to the 
strength ; but that, at last, no further reduc- 
tion in the size of the elots could be effected — ■ 
that the coagula, at one time like jelly, had 
become indurated and adherent. 

A question in connection witli these cases 
of intravertebral hemorrhage originating 
in injury, of great interest, but difficult to 
answer, is this : Can it be ascertained dur- 
ing life, from appropriate symptoms, 
whether the effused blood has been derived 
from a torn vessel without or within the 
theca — that is, whether the blood is situ- 
ated outside or inside the sheath of the 
cord ? In the case just related it has been 
considered that the extravasated blood was 
situated between the theca and the osseous 
wall of the canal ; but as there was no post- 
mortem examination to verify the opinion, 
the conclusion must be taken as uncertain. 
And the difficulty of replying to the ques- 
tion arises from the circumstance here in- 
dicated, the dearth of well-observed cases 
completed by including an account of the 
appearances after death. 

In treating of the subject, Mr. LeGros Clark 
says : "Extravasation of blood within the theca 
vertebralis may occur without fracture; but 
sueh instances affording an opportunity of veri- 
fying the actual condition are rare. I have a 
memorandum of a remarkable case of this kind, 
which was narrated to me, but which I did not 
see. A man was struck violently on the back 
with a chain-cable ; there were no immediate 
symptoms of spinal injury, but a paraplegic 
condition soon supervened, extending rapidly 
upwards, and destroying life by asphyxia. The 



theca was found distended with fluid blood, 
derived from a ruptured spinal artery." 

He refers to another case : " A man was in- 
jured in a collision in the tunnel, four or five 
miles from Brighton. He walked this distance 
with some difficulty into the town, and within 
twenty hours became entirely paraplegic. He 
recovered slowly; and after a lapse of two 
years, was able to walk as well as before the 
accident. One spot on the back was always 
tender, and continued so still at times. The 
analogy between this case, and the similar but 
fatal injury which I have already mentioned, 
seems to point to hemorrhage as the probable 
cause of the protracted symptoms." J 

Inflammation of joints of the spine from 
sprain. — One of the dangers to be appre- 
hended from a sprain in the spine is that 
inflammation will spread from the joints, 
the first recipients of the injury, to the 
adjacent structures, and thus involve the 
spinal cord. 

The observations about to be made do not 
apply to caries of the vertebras ; a disease 
in which the cord is frequently included, 
and paraplegia the result. Patients who 
have that complaint, or their friends, gen- 
erally attribute its commencement to a 
fall or blow on the back. But when the 
history is properly investigated, it is com- 
monly made out satisfactorily that the mor- 
bid process had begun before the accident, 
and that the injury only aggravated and 
made apparent a latent disease. See 
Diseases of the Spine. 

The subject now entered on is not alto- 
gether easy to treat. And a principal 
difficulty arises from the circumstance that 
in accidents which are apparently alike, the 
events are greatly varied. Thus it has 
been already seen that, in sprains of an 
apparently alarming severity, in which it 
was evident from the symptoms that the 
cord had participated in the injury, none 
of the serious resuhs which inight have 
been expected followed (Case 2, p. TS9). On 
the other hand, cases may be met with oc- 
casionally, in which the original violence has 
been comparatively slight, and disastrous 
consequences have unexpectedly ensued. 

The joints implicated in a sprain are lia- 
ble to be affected with chronic inflammation, 
and what is then chiefly to be apprehended 
is, that the products will gain access to the 
vertebral canal, and so lead to destruction 
of the functions of the spinal cord. In con- 

1 Lectures at the College of Surgeons, report- 
ed in Brit. Med. Joum., October 3, 1868. 

In tho London Hospital Reports two cases are 
related, with interesting details, of incomplete 
paraplegia from injury of the spine, in both of 
which the patients recovered. As the men 
were able to sit up, and attempt to walk, each 
within a few days from the accident, it maybe 
inferred that there was no breach in the ver- 
tebral column in either : and that the symp- 
toms depended on intravertebral hemorrhage. 
Vol. iii., pp. 334, 33G. 
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nection with this, it may be noted that an 
important distinction exists between the 
relation of the dura mater of the brain to 
the cranium, as contrasted with the rela- 
tion of the thcea, or dura mater of the 
spinal cord, to the inside of the vertebral 
canal. In the former, the membrane be- 
ing firmly adherent to the bone, serves the 
purpose of periosteum : whence, if the 
cranium be injured or diseased, the dura 
mater will become inflamed, and the in- 
flammation will extend immediately to the 
brain. But in the latter, the bony struc- 
tures of the walls of the canal have a dis- 
tinct and appropriate periosteum ; the dura 
mater investing the cord is at a remote 
distance from them. Consequently there 
is not the same danger of inflammation, set 
up in the parietes of the canal, spreading 
to the cord_, as in the case of the brain. 

When joints of the spine that have been 
damaged by sprain are attacked by chronic 
inflammation, they are liable to follow a 
course, first, of gradual swelling and. indura- 
tion, and then of indolent suppuration, like 
what takes place in other joints. The earliest 
symptoms in these eases of nerve-affections 
may be partial paralysis, depending on some 
of the spinal nerves, which come out from 
the canal at the seat of disease, and are 
involved in their passage through the in- 
tervertebral foramen in the abscess, being 
deprived of their functions. Later, the 
paralysis may be more general, including 
the lower and perhaps also the upper ex- 
tremities, thereby showing that the cord 
has become compressed by intrusion of a 
portion of the abscess into the vertebral 
canal ; in these circumstances irregularities 
and inequalities in regard to the functions 
lost or retained in the afflicted limbs, will 
be observed. At this stage, when chronic 
abscesses surround the diseased vertebrae, 
and there is accompanying paralysis, the 
question may arise whether the case be not 
one of caries of the spine. Doubt on that 
point will be removed when it is perceived 
that there is an absence of angular deformity 
at the seat of disease. In caries of the 
vertebrae, it is invariably the bodies and 
intervertebral substances which are de- 
stroyed ; and as the destruction of these 
part's is in fact an undermining of the 
superior portion of the pillar, that portion 
necessarily falls forward. By so doing, a 
prominent bend in the line of the spinous 
processes is produced, but such an angle is 
not formed, however much the lateral ar- 
ticulations are destroyed. When the ab- 
scesses break, and continue discharging 
pus, the prognosis is unfavorable. But if 
they be arrested while immature, anchylosis 
of the diseased articulations raay take place ; 
absolute rest will then be gained ; resolution 
of the abscesses may be effected, and from 
compression on the cord being removed, its 



functions may be restored, and the patient 
will recover. 1 

Latent breach of spine from sprain; 
snpj)nration in canal; subsequent paraly- 
sis. — This is not an unfit place to introduce 
a notice of certain injuries of the cervical 
region of the spine, which may bo exagger- 
ated examples of sprain. They are dis- 
tinguished by a breach having occurred in 
the column, and on that account they might 
be treated in connection with fractures. 
But the violence causing the breach resem- 
bles that by which sprain is produced ; the 
vertebras by their elasticity recover their 
places, the injured part can still support 
the weight of the head erect : paralysis 
occurs, not, however, from the direct effects 
of the original injury — it supervenes, sev- 
eral days after the accident, from suppu- 
ration in the canal, the consequence of the 
lesion. 

The breach may be presented in two dif- 
ferent forms : either as the effect of a rup- 
ture of the connecting ligaments of two ad- 
joining vertebrae, in which the articulating 
surfaces have first been divorced, and then 
have settled down again into their places ; 
or, as a horizontal fissure across the middle 
of one of the vertebrae. In both instances 
it may be understood that, when the dis- 
rupted portions have come back into appo- 
sition, they will be retained in situ by the 
surrounding muscles. 

A case which illustrates the first kind of ac- 
cident has been recorded by Sir C. Bell. A 
man fell from the shaft of his wagon, and 
pitched on the back of his neck and shoulders, 
where swelling and discoloration soon after- 
wards appeared. He complained of stiffness 
in the back of his neck ; on account of which, 
leeches were applied. On the eighth day, he 
was seized with a succession of convulsions, 
which lasted twelve hours ; and the struggles 
in his delirium were so violent that it required 
two men to hold him. The delirium continued 
with interruptions. On the twelfth day, he 
lost power over one arm ; two days later, he 
was paralyzed in the lower extremities, but he 
regained the command over the arm ; ou the 
eighteenth sensation returned in the lower 
extremities ; on the following day, he died. It 
was discovered, on dissection, that there was a 
loosening of the connections of the seventh 
cervical vertebra with the first dorsal ; and be- 
tween them there was a considerable space, 
the intervertebral substance having been de- 
stroyed. On cutting the muscles at the side 
of the last cervical vertebra, a little pus oozed 
out from between the bones. Within the spi- 

1 An interesting case of partial paralysis, 
arising from injury to the cervical vertebrae, 
and presenting numerous different phases in 
its course, is related under the head of Twists' 
of the Spine, by Mr. Erichsen. It appears from 
the account of the condition of the neck, and 
from the symptoms, to have been a case of the 
kind described in the text. The patient re- 
covered. On Bailway Injuries: by John E. 
Erichsen, p. 86. 
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nal canal, pus was found to have dropped down 
through the whole length of the sheath, to the 
cauda equina. Outside the spine, pus lay un- 
der the scapula ; in front, it was hounded by 
the oesophagus. 1 

Mr. Simon has furnished a case which illus- 
trates the second form of the injury. It is 
given under the title, " Latent Fracture of 
the Spine proving fatal by Suppuration within 
the Vertebral Canal." The details are briefly 
these. A girl, in the dark, fell down an em- 
bankment, twelve feet high, and injured her 
neck. She afterwards walked three miles. 
For eleven days she continued at her occupa- 
tion. On the fifteenth, she applied for admis- 
sion into St. Thomas's Hospital, on account of 
severe pain in her neck. No irregularity in 
the spine could be detected. There was no 
anaesthesia or paralysis. Her complaints of 
pain and tenderness were vague; she spoke 
chiefly of suffering between the shoulders ; and 
turning round into the prone position in bed 
was done slowly, stiffly, and with cries. Early 
on the following day she complained of numb- 
ness and twitching in her limbs, especially in 
the lower ; and in the evening, voluntary mo- 
tion was quite lost in the legs, and almost in 
the arms ; sensation also was very much im- 
paired in both. High fever, with delirium 
and tympanic distension of the abdomen, ac- 
companied the last-mentioned symptoms. She 
died on the third day after admission, or eigh- 
teenth after the fall . 

" On examination thirty hours after death, 
a horizontal line of fracture was found travers- 
ing the body of the seventh cervical vertebra, 
just above its inferior surface. Beyond a very 
little gaping in front, which would allow the 
edge of a scalpel to be insinuated flatly between 
the fragments, there was not the slightest dis- 
placement; and the posterior common liga- 
ment was untorn. The vertebral canal con- 
tained between its osseous walls and the dura 
mater a large quantity of pus, which, from 
two inches below the foramen magnum, de- 
scended the whole length of the cord. At the 
several intervertebral holes, it had crept some- 
what along the issuing nerve-sheaths, and be- 
tween the first and second dorsal vertebra had 
actually emerged, following the subdivision 
of the first dorsal nerve, so as to spread among 
exterior parts. These burrowings of matter 
were cut into before the canal was opened. . . . 
The outer surface of the dura mater was rough- 
ened by inflammatory deposits ; but none 
were found within it; nor was there any soft- 
ening, or microscopical change in the structure 
of the spinal cord. No other disease was dis- 
covered iu the body." 2 

Concussion of the spinal cord. — High 
authority sanctions the use of the term 

1 Surgical Observations, p. 145. 

2 Trans. Pathol. Soc, vol. vi., p. 42. 
Further on, a case will be noticed in which 

the atlas has been fractured transversely near 
its middle, and in which the anterior segment, 
including the articular surfaces in relation to 
the occiput and the atlas, and carrying off 
with it the processus dentatus of the axis, had 
been dislocated extensively forward ; no sup- 
puration, and no paralysis followed ; the pa- 
tient lived about a twelvemonth. During life, 
the nature of the injury was unsuspected ; it 
might well have been taken for sprain. 



"concussion" of the spinal cord, to indi- 
cate an injury of the back, followed by 
paraplegia. 1 

The word is intended to express a certain 
effect produced upon the cord by violence, 
which reaches it directly. The injuries 
that have hitherto engaged our attention 
have arrived at the cord indirectly ; that is, 
the functions have been destroyed or im- 
paired through injuries which have origi- 
nated in structxires adjoining, but external 
to, the spinal sheath. In concussion, the 
inmost recess is penetrated at once, and the 
organic changes connected with the cord 
commence and finish within the sheath. 
That sheath, continuous with the cerebral 
dura mater, forms along with it the boun- 
dary of the large cavity that contains both 
brain and spinal cord. Accordingly, there 
is this difference between the first class of 
injuries and concussion, namely : that in 
the former the sheath or dura mater of 
the spine forms a defensive barrier, more 
or less effectual, between the primarily-in- 
jured structures and the cavity common to 
the brain and cord ; while in concussion, 
the morbid processes are conducted from 
first to last in the interior of that cavity. 

The teim "concussion," as applied to 
the spinal cord, has obviously been derived 
from a supposed analogy between the in- 
juries occurring to it and to its kindred organ 
the brain. When a man's skull is beaten 
in and a fragment is depressed, or when 
a torn artery throws out blood which coagu- 
lates and produces pressure on the brain, 
paralysis of one side of the body ensues ; 
the surgeon elevates the depressed frag- 
ment, or exposes and washes away the co- 
agulum, and forthwith, in favorable cases, 
the paralysis disappears. So when the 
spine is fractured, and displacement of the 
fragments takes place, the end of one of 
the portions presses upon the cord, and it 
is conceived that the paraplegia resulting 
from the accident must be owing to that 
compression. But certain cases of injury 
of the back are met with in which para- 
plegia has directly or shortly afterwards 
occurred, and in which, upon examination 
of the spine after death, no fracture, dis- 
placement, extravasated blood, or anything 
capable of compressing the cord, can be 
be discovered. The explanation therefore 
given is, that the spinal cord had been 
damaged by concussion. 

The following case has been just recently 
reported in one of the journals. 

A man fell from a railway van, and lighted 

1 Treatise on Dislocations and Fractures, 
by Sir A. Cooper ; edited by Mr. B. Cooper, p. 
526. 

" Concussion of the spine," often used, is ob- 
jectionable as a title. We do not speak of the 
concussion of the skull. 
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on liis head and shoulders. Instant paralysis 
of both upper and lower extremities was the 
consequence; and the breathing was diaphrag- 
matic. He lived only for about sixty hours. 
Ou examination, neither fracture nor disloca- 
tion was found in any part of the spine ; nor 
was blood effused in the canal. But ou mak- 
ing a section of the cord, opposite the third 
and fourth cervical vertebrse, a clot of blood 
■was found lying in its centre. 1 

From the remarks appended to the case 
by the narrator, it is obvious that he had 
no doubt of its having been a case of con- 
cussion, and it would seem that the same 
opinion would be held generally. But it is 
evident that the lesion in the cord admitted 
of being satisfactorily accounted for other- 
wise. It does not appear improbable that 
a sudden, violent, and extreme bend or 
twist of the flexible cervical region of the 
spine, should have been caused by a fall 
headlong from a height ; or that, with that 
excessive bending of the spine, the cervical 
enlargement of the cord should have been 
bent likewise ; or that in that sharp, acute, 
abrupt flexion of the cord, a bloodvessel 
should have been ruptured in its interior, 
and a clot of blood be deposited. In two of 
the cases mentioned on p. 789, under the 
head of Sprains of the Neck, the violence of 
the bend or jolt could not have been so great 
as in the supposed case of concussion now 
referred to ; yet from the paralytic symp- 
toms immediately attending the injuries in 
both, it was clear that the cord had been 
damaged, though slightly and transiently. 
It may be inferred, therefore, that the ac- 
cidents were essentially alike, though the 
lesion and its effects in the one, were much 
severer than in the others. 

The question of "concussion of the spinal 
cord," and of its phenomena generally, has 
excited more lively interest in the minds 
of surgeons, and even among the public 
generally of late years, than formerly ; and 
that has obviously arisen from the frequent 
occasions in which it is prominently brought 
fur ward, in courts of justice, as the source 
of numerous formidable evils that result 
from accidents in railway collisions. 2 It is 
important, therefore, to endeavor to un- 
derstand the precise nature of the injury so 
designated. 

Why the term "concussion" should 
have been applied to an injury of the brain, 
is not difficult to comprehend ; but the 
same cannot be said in reference to the 
spinal cord. 

As the cranium is a hollow sphere, the 

1 Brit. Med. Jour., April 24, 1869. 

2 The total sum paid, in 1867, as compensation 
for personal injuries, by the railway compa- 
nies of the kingdom, was £347,000. One com- 
pany alone paid 86,000L The number of travel- 
lers, that year, was 287,000,000 ; of killed 19 ; 
of injured 638. (Newspaper paragraph.) 



parietes of which are dense and elastic, it 
may be readily understood that, if smartly 
struck at any part, the blow will cause a 
vibration to run through its walls in every 
direction. The vibration may travel in 
some of these lines of direction more 
readily than in others ; but as no dampers 
are interposed anywhere, the shake, or con- 
cussion, will be general. Again, the brain 
completely fills the cranial cavity, fitting 
closely into all the hollows and sinuosities. 
But from being of a pulpy or doughy con- 
sistence, and withal inelastic, it is incapa- 
ble of vibrating in harmony with the bony 
case surrounding it. Hence, when the 
skull is set vibrating, it is obvious that the 
vibrations will inflict a succession of blows 
on the brain. These will vary in force in 
different cases, but they will follow in rapid 
sequence ; and the multiplication of them, 
even when comparatively weak, will be inju- 
rious to the delicate textures of the brain. 

In the vertebral column, on the other 
hand, the structure both of the containing 
and contained parts is of an entirely differ- 
ent character. The spine is a long, flexible, 
tubular cylinder, divided into numerous 
segments. Between each two bones, a 
damper, in the form of an intervertebral 
substance, is inserted ; and the layers of 
muscles clothing the spine also intercept 
vibrations. Again, instead of the spinal 
cord being in direct apposition to the osse- 
ous walls of the vertebral canal, like the 
brain in relation to the cranium, it occupies 
the centre of that roomy chamber, and is at 
a considerable distance from them. More- 
over, except at the foramen magnum, the 
dura mater of the cord (theca) has no at- 
tachments to the sides of the canal but 
what it forms at the intervertebral forami- 
na, through the sheaths of the spinal 
nerves ; and it invests the cord quite loose- 
ly in its whole length. Accordingly, even 
if the spine did vibrate, there would be no 
connecting medium capable of conducting 
the vibrations to the cord. 

Hence it may be seen that the effect of 
an injury to the head, as relates to the 
brain, differs from that of an injury to the 
S">ine, as relates to the cord. In the one, 
the skull undergoes a general shake, and 
the brain is correspondingly concussed. In 
the other, the violence falls with principal 
severity on the most flexible, weak, or ex- 
posed^ part of the spine, according to the 
direction it takes ; and the damage to the 
cord is local, contrasted with general. 

Applying these observations to the ef- 
fects produced on the nervous system by 
the injuries chiefly characteristic of serious 
railway accidents, it does not appear that 
the term "concussion of the spine," so of- 
ten used in connection with them, has been 
well chosen. It ought to have been of more 
comprehensive signification. When a per- 
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son is involved in a dangerous railway col- 
lision — in which the train, pursuing its 
lightning course, has been instantly arrest- 
ed — the whole body is in a concussion. If 
any part deserves to be singled out from 
the rest as especially exposed to have its 
functions greatly deranged, it will be the 
brain. The neck of a man represents a 
stem on which the head is placed ; and is 
a particularly flexible stem for so great a 
weight to be put upon it. Accordingly, 
when the train's career is suddenly stopped, 
and the carriages bound and rebound, and 
jump up, and fall again, the head is be- 
yond the patient's power of controlling — it 
swings in different directions, and is pain- 
fully jerked to and fro. He may have es- 
caped actual concussion of the brain ; there 
may not even be found a bruise upon his 
head ; and after a little time — spent, it may 
be supposed, in the circulation becoming 
restored to its equilibrium — he may be able 
to "shake himself up," walk about, and 
resume his journey. Yet no one will be 
surprised to find that lasting injurious ef- 
fects have been produced on his brain by 
the accident. But the head, and the cer- 
vical portion of the spine concerned with it, 
are not the only parts that require addi- 
tional mention. It cannot be forgotten 
that the viscera both of the thorax and 
abdomen partake each more or less the 
character of "floating ;" that they are sus- 
pended at their roots by ligaments, or their 
equivalents ; and that within the folds of 
the serous membranes which form these 
connections, not only bloodvessels and ab- 
sorbents, but nerves, particularly of the 
sympathetic system, are inclosed. When 
the body is jolted, jarred, and shaken, in 
the violent manner described above, it is 
self-evident that the viscera will be stirred 
and jolted likewise ; that their internal 
structure will be subject to be bruised or 
lacerated, giving rise to ecchymosis ; and 
that the nerves on their passage may be 
stretched, torn, or otherwise injured. Thus 
all the great constituent parts of the nervous 
system — brain, spinal cord, and sympathetic 
system — are included in the common risk 
of the catastrophe. And the account would 
be incomplete, if the influences of the men- 
tal shock — that of fright and of witnessing 
appalling spectacles— were neglected. 1 

Progressive paraplegia; chronic degen- 
eration of cord, ; resulting from injury of 
the spine,— A- chronic disease of the spinal 
cord, which ends in partial destruction of 
its substance by degeneration, and during 
its gradual course is attended by slowly 
progressive paraplegia, has long been 

1 See a series of valuable communications, 
" On Cases of Injury from Eailway Accidents 
— their influence upon the Nervous System, 
and results ;" by Dr, Buzzard, Lancet, vol, i., 
1867. p, 389. 



known as an idiopathic affection. Of late 
years, the same disease has been represent- 
ed as a sequel of what is called " concus- 
sion of the spine." It has therefore a 
claim to be considered in this place. 

The most eligible way, it appears, of 
treating this subject will be to illustrate the 
disease and its phenomena by the narra- 
tive of a properly completed case ; that is, 
one in which an account of the post-mortem 
appearances is included. Cases of that 
kind are singularly rare. In the news- 
papers, one reads almost daily of persons 
being brought into courts of justice — 
lamentable spectacles, lying in litters, at 
the threshold of death's gate — plaintiffs 
claiming pecuniary compensation for per- 
sonal injuries in railway collisions. But 
the number of deaths among such persons 
must be few ; otherwise it cannot be under- 
stood how the scarcity should be so great 
of cases in which the results of dissections 
have been reported. One complete case 
alone, of that kind, is known to the writer. 
It is that of a patient who had been under 
the care of Mr. Gore, of Bath ; but whose 
case was related originally by Dr. J. Lock- 
hart Clarke, to whom the spinal cord had 
been sent for examination. 1 The case was 
afterwards introduced, with additional de- 
tails, into his work on Railway Injuries, by 
Mr. Erichsen. 2 Lastly, Mr. Le Gros Clark 
has published an account of it, illustrated 
by a woodcut, in his lectures at the College 
of Surgeons. 3 

In the account of the case which follows, 
the writer has availed himself of the de- 
scriptions given by the different authors 
just named. But it has to be premised 
that, as the patient did not come under Mr. 
Gore's observation till a year had expired 
from the accident, and then visited him 
only at intervals, the early history espe- 
cially is imperfect, 

A gentleman, aged forty-eight, met with a 
shock in a railway collision, but he received 
no wound or bruise ; and only complained of 
a pain in his back ; he walked from the train 
to a station close at hand. Being a man of 
active habits, he made every effort to get about 
in his business ; and did so for a short time, 
though with much distress. Numbness and a 
want of power in the lower limbs gradually 
came on, and he became disabled ; but the pre- 

1 See " Report on a Specimen of Disease of 
the Brain and Spinal Cord, consequent on a 
Railway Collision ;" by Dr. J. Lockhart Clarke. 
Trans. Pathol. Soc, vol. xvii., p. 20. 

2 " The only case on record with which I am 
acquainted, in which a post-mortem examina- 
tion has been made of a person who had ac- 
tually died from the remote effects of concus- 
sion of the spine from a railway collision, is 
one that has very recently been related, and 
parts exhibited to the Pathological Society by 
Dr. Lockhart Clarke." On Railway Injuries, 
p. 113. 

s British Medical Journal, October 3, 1868. 
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cise time when the paralytic symptoms ap- 
peared could not be stated, it being known 
only that it was less than a year from the time 
of the occurrence of the accident. He had 
previously suffered vaguely with pains down 
the back and in the head, though not of a very 
acute kind. There was great sensitiveness to 
external impressions, so that a shock against 
a table caused distress. He gradually, though 
very slowly, failed in every respect as to mind 
and body — not however losing his intellect. 
He became unable to walk with steadiness 
and firmness; the semi-paralytic state was 
somewhat like that of partial intoxication; 
but there was little, if any, jerking or twitch- 
ing. Before his death, which was clearly 
hastened (say three months), by an accidental 
fall, he could barely walk with the aid of two 
sticks; and he was for the last month confined 
to bed. In the latter part of his illness, some 
weakness of the upper extremities became ap- 
parent; so that, if the patient was off his 
guard, a glass would slip from his fingers. 
There was not any marked rigidity of the 
spine, or convulsive movements. Until about 
eighteen months before his death, there was 
no paralysis of the sphincter of the bladder; 
then the urine became pale and alkaline, with 
niuco-purulent deposits. He lived after the 
accident three and a half years. 

In the brain, there was general, but slight 
opacity of the arachnoid membrane, and sub- 
arachnoid effusion. The cortical substance 
was soft and pallid, particularly at the inferior 
surfaces of the anterior lobes. Dr. Clarke's 
report of his examination of the spinal cord is 
as follows: "I found," he says, "that the 
membranes of some parts were thickened, and 
adherent at others to the surface of the white 
columns. In the cord itself, one of the most 
striking changes consisted in a diminution of 
the antero-posterior diameter, which, in many 
places, was not more than equal to half the 
transverse. This was particularly the case in 
the upper portion of the cervical enlargement, 
where the cord was consequently much flat- 
tened from behind forward. On making sec- 
tions I was surprised to find that of all the 
white columns, the posterior were exclusively 
the seat of disease. These columns were darker, 
browner, denser, and more opaque than the 
antero-lateral ; and when they were examined, 
both transversely and longitudinally, in thin 
preparations under the microscope, this ap- 
pearance was found to be due to a multitude 
of compound granular corpuscles and isolated 
granules, and to an exuberance of wavy fibrous 
tissne, disposed in a longitudinal direction. It 
was very evident that many of the nerve-fibres 
had been replaced by this tissue; and that at 
certain spots or tracts, which were more trans- 
parent than others, especially along the sides 
of the posterior median fissures, they had 
wholly disappeared. Corpora aniylacea, also, 
were thickly interspersed through the same 
columns; particularly near the central line. 
The extremities of the posterior horns con- 
tained an abundance of isolated granules, like 
those in the columns; and in some sections, 
the transverse commissure was somewhat 
damaged by disintegration. The anterior 
cornua were decidedly smaller than natural, 
and altered in shape, but no change in struc- 
ture was observed." 1 

1 An interesting point is omitted in the case ; 



The first remark which the reading of 
the above case suggests, is concerning the 
disproportion that appears between the 
slight injury sustained by the patient and 
the magnitude of the results, occupying 
three and a half years in coming to an end. 
From progressive paraplegia, and a morbid 
condition of the spinal cord, identical with 
what have been described in the case, be- 
ing known to originate independently of 
injury of any kind, the question forces 
itself upon us — was the shock in the rail- 
way accident, a cause, or a coincidence? 
This doubt would not have been expressed 
if Mr. G-ore had been in attendance on the 
gentleman at first; but, according to the 
narrative, he did not see him till a year 
after the accident. 

But granting for argument's sake, that a 
shock, analogous to concussion of the brain, 
had really been received, the question may 
be asked : how would that assist in account- 
ing for the peculiar morbid change found 
in the cord, on dissection ? The concus- 
sion would be followed by inflammation. 
But that inflammation would be general : 
it would extend over the whole surface, and 
enter into the deep structures of the cord, 
including every column equally. The or- 
ganic change, however, is not general, but 
partial : it is confined to the posterior col- 
umns. How, then, is that selection or limi- 
tation to be explained ? 

Another objection presents itself. Ac- 
cording to modern views of pathology, the 
morbid action concerned in producing 
granular defeneration of the tissues is dis- 
tinct from inflammation. The process is 
seen in operation in fatty degeneration of 
the muscular substance of the heart, in the 
formation of the arcus senilis, in the pro- 
duction of atheroma in the arteries, etc.; 
and in none of these instances is the degen- 

it is not stated whether the patient retained 
sensation through his whole illness, or not. In 
1840, a case of idiopathic progressive paraplegia 
was communicated to the Medico-Chirurgical 
Society, by Mr. Stanley; in which the most 
remarkable morbid change fonnd on dissec- 
tion, was disorganization of the posterior col- 
umns of the cord. Shortly afterwards, Dr. 
Webster communicated a case in which the 
same morbid condition was discovered. In the 
first case, a period of three, and in the second, 
one of two and a quarter years elapsed, before 
the loss of power in the limbs was complete. 
But in neither was sensation destroyed. And 
the principal objeet of both authors was to 
direct attention to the latter point; as it was 
then thought to be at variance with the gen- 
erally received opinions of physiologists, 
namely, that sensation was the property of the 
posterior columns. Six years before the first 
communication, Sir Charles Bell had shown 
that sensation did not depend on those, but on 
the lateral columns, of the cord ; and that view 
has been abundantly confirmed by subsequent; 
researches. Phil. Trans., 1834-1835. 
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eration preceded by inflammation. It may 
be argued, therefore, that the organic 
changes in the columns of the spinal cord, 
consisting of degeneration of the nerve- 
fibres, depend on some cause, not hitherto 
ascertained, different from inflammation ; 
and that accordingly their connection with 
concussion of the cord is merely hypotheti- 
cal. 

On the whole, it may be affirmed, that 
what is most wanted for the better under- 
standing of those cases commonly known 
under the title. of "concussion of the 
spine," is a greatly enlarged number of 
post-mortem examinations. Hitherto our 
experience has been derived almost wholly 
from litigated cases, deformed by contra- 
dictory statements and opinions ; and the 
verdicts of juries have stood in the place 
of post-mortem reports. 1 

Fracture of dorsal spine; paraplegia; 
recovery. Relapse in thirteen years as pro- 
gressive parcrplegia,. Death in Jive years. 
— The following case, in its principal circum- 
stances, is singular; it is introduced here 
as bearing on the subject of " progressive 
paraplegia," connected with injury. 

H. P., aged forty-four, a shoemaker, was ad- 
mitted into the Middlesex Hospital, under the 
writer's care, in May, 1849, with paraplegia, 
and bed-sores. Twenty years before he had 
fallen from a second-floor window in Edin- 
burgh, and was carried insensible to the In- 
firmary. On the following day consciousness 
returned ; and he then found that his back had 
been broken near the middle, and that he had 
lost the power of motion and sensation in both 
lower extremities. Blood in clots was mixed 
with the urine ; and the bladder had to be 
washed out with warm water. He began in 
two months to void his urine without assist- 
ance, and to regain some power over his limbs. 
Issues were applied near the seat of injury. 
In four months, having recovered the power 
of walking, he was discharged from the In- 
firmary, and shortly afterwards returned to 
his work. The only remains of the paralysis 
at that time was defective sensation in a small 



1 There has been recently communicated to 
the Medico-Chirurgical Society, a case of con- 
cussion-lesion. A man fell from the top of a 
hay-rick, and had partial paraplegia, loss of 
motor power, without that of sensation. He 
lived six months. On his death, the medulla 
oblongata and spinal cord were examined 
under the microscope. Extensive granular de- 
generation was chiefly found; the structural 
changes by which are represented in twenty- 
one figures. It is remarkable that, notwith- 
standing the great amount of disorganization, 
the patient gradually recovered the power over 
some of the limbs that had been paralyzed, 
and he retained sensation unimpaired to the 
last. The case was, therefore, not one of " pro- 
gressive paraplegia," to be referred to in the 
text. " On a Case of Concussion-Lesion, with 
extensive Secondary Degeneration of Spinal 
Cord, followed by general Muscular Atrophy ;" 
bv H. Charlton* Bastian, M.A., M.D., Lond. 
Mcd.-Chir. Trans., vol. 1., p. 499. 



part of the right leg. During the seven years 
following, he was uninterruptedly well, and 
led an active life — occasionally travelling 
abroad on business. He then had a fever, 
which he ascribed to catching cold on a dili- 
gence. Twelve months afterwards, he had pain 
at the seat of injury in the back ; and the sur- 
geon who had attended him formerly advised 
him to Knew the issues there. Again, for five 
years, he remained in perfectly good health. 
It being now thirteen years since he met with 
the accident, a serious change in his condition 
commenced. His legs then began to be weak 
under him ; and he dragged them heavily 
as he walked. The feebleness of the limbs 
gradually and slowly increased ; so that hav- 
ing been able, at first, to get about with one, 
he was soon obliged to use two sticks, and after- 
wards crutches. In five years, he was so inca- 
pacitated that betook to his bed, and remained 
there for two years before his admission. When 
bed -ridden, both motor power and sensation 
were quite lost in the lower extremities; he 
was unable to retain either the feces or urine ; 
and extensive sores formed on the hips. Dur- 
ing the whole progress of the paralysis, his 
lower limbs were frequently disturbed with 
convulsive startings, brought on without per- 
ceptible cause ; and for the last six months, 
the legs were closely bent on the thighs, and 
the knees drawn up to the abdomen. 

His admission into the hospital was twenty 
years after the fracture of the spine, and seven 
after the relapse, or commencement of the 
progressive paraplegia. A slight incurvation 
of the column forward, and faint indication of 
an angle about the fifth or sixth dorsal verte- 
bra were observed ; but, owing perhaps to an 
cedematous condition of the skin generally, no 
unevenness in the spinous, or other processes 
could be detected. He did not complain of 
pain, and bore strong pressure and percussion 
along the column without suffering. Paralysis 
was complete in all the parts below the level 
of the umbilicus, both as to motor power and 
sensation. As stated before, his legs were 
rigidly bent and the knees drawn close to the 
body, and be had no voluntary power what- 
ever in them ; but they were subject to slight 
reflex actions. Sensation was absolutely lost ; 
but a source of deception was observed ; that 
is, when blindfolded, and one of his legs was 
pricked, he was able to distinguish which was 
touched ; it was found, however, that this was 
owing to the leg experimented on starting each 
time, and communicating a jar to the corre- 
sponding side of his body. There was inces- 
sant dribbling of the urine, and the feces passed 
involuntarily. An extensive sore was situated 
over the sacrum, a portion of which was de- 
nuded and black ; and there were sores like- 
wise over the ischia and trochanters ; in all, 
the surfaces were foul and sloughy, and of 
great depth ; but quite painless, as shown by 
the patient being unconscious when strong 
caustics were applied. 

By giving generous diet, with abundant 
stimulants, assisted by quinine and opium, the 
patient, who had been in a reduced condition, 
rapidly gained considerable strength. He was 
put upon a water-bed at first, and latterly on 
a spring-bed. . The dressing to the bed-sores 
Was chiefly balsam of Peru. It was an inter- 
esting fact that the deeply excavated sores soon 
lost their foul surfaces, threw out laudable pus, 
became filled with healthy granulations, and 
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cicatrized on alevel with the surrounding skin, 
as quickly as was ever witnessed in patients 
of the soundest constitution. The only part 
where the process of skinning failed was at the 
centre of the sacrum, where the bone was bare. 
The bowels were habitually costive ; and when 
that sta/te lasted for some time, he felt op- 
pressed in his breathing. He lived for eight 
months. As his end approached, he was sub- 
ject to profuse perspirations; and a singular 
circumstance was observed concerning them, 
namely, that the paralyzed parts were not 
included : the hair of his head would be wet, 
as if it had been in the sea; large drops of 
sweat would be upon his face; and his shirt 
would be drenched, as if just out of the wash- 
tub ; yet no sign of moisture would be visible 
on his lower extremities, or anywhere below 
the line of the umbilicus. His death was 
marked only by symptoms of extreme exhaus- 
tion. 

Post-mortem appearances. — Fracture was dis- 
covered to have taken place in the fifth dorsal 
vertebra ; but the union of the fragments was 
so compact, or the surfaces so much fused to- 
gether, that the lines denoting the original 
breach were indistinct, and the fact was made 
out chiefly by observing the relative displace- 
ments. The direction of the fracture, then, 
was through the body, between its upper and 
middle thirds ; and backwardly, through the 
areh, and upper articulating processes ; the su- 
perior fragment had been slightly thrown for- 
ward and downward upon the inferior, so that 
a moderate bend, and an inclination to the left, 
were the consequences. The fourth vertebra 
had become united, by anchylosis, to the up- 
per surface of the superior fragment ; and the 
junction was so close, that the bodies were 
fused, and the intervertebral foramina obliter- 
ated. The sixth vertebra was not united di- 
rectly to the inferior fragment ; but bony out- 
growths had been thrown out in front of 
the respective bodies, like buttresses, as if to 
give additional strength at the angle of frac- 
ture; and two adjacent ribs were united, on 
the right side, near their articulations, close 
to the seat of fracture. The vertebral canal 
partook of the incurvation caused by the dis- 
placement of the fragments ; but its capacity 
was normal, and the surfaces even; a thin, 
dense, osseous plate took the place of the pos- 
terior longitudinal ligament, and lined the 
backs of the bodies of the vertebras, including 
the intervals occupied by the intervertebral 
substances, so as to make a continuous smooth 
surface. 

The spinal cord and sheath together were 
visibly collapsed, at the seat of fracture, 
both as compared with the magnitude of the 
canal, and the size of the cord above and be- 
low. For an inch, some soft, apparently fibrous 
matter, surrounded the sheath on the outside, 
without adhering to the walls of the canal. A 
portion of the cord, about two and a half inches 
in length, was so much disintegrated that its 
form and color were lost ; and a friable, gran- 
ular materia], easily broken down, and amor- 
phous in appearance, took the plaee of the 
healthy structure. The same morbid matter 
was the medium of adhesion between the rem- 
nants of the cord and the meninges. The con- 
tinuity of the upper with the lower portions of 
the cord was preserved, as it appeared, entirely 
by pia mater and connective tissue ; there be- 
ing no vestige of nerve-structure visible to the 



naked eye. All traces of roots of nerves within 
the theca were obliterated. 1 

[In the treatment of severe sprains, the early 
stage of concussion, and other injuries of the 
spine, Erichsen 2 advises the prone position. In 
this position, in consequence of the spine be- 
ing the highest part of the body, determination 
of blood and venous congestion at the seat of 
injury are less liable to occur than in the su- 
pine position. The prone position is likewise 
the most favorable one for the application of 
topical treatment to the spine. There are valid 
reasons, however, why the prone position should 
not be adopted in eases in which the integrity 
of the cord is supposed to be. destroyed, among 
which, it is scarcely necessary to observe, are 
embarrassment of respiration, arising in con- 
sequence of the weight of the body obstructing 
free expansion of the chest, and the difficulty 
that would be experienced in frequently 
evacuating the bladder with a catheter.] 

Fractures and Dislocations op the 

Spine. 

When violence greater than the spine is 
constructed to withstand is directed upon 
it, and it yields to the force, the injury al- 
most invariably consists in mixed fracture 
and dislocation. This union of the two is 
readily understood when we take into view 
the irregular forms of the vertebrae, and the 
overlapping of their various processes. In 
the dorsal region the bones are so closely 
locked, and the processes, especially the 
spinous, so long and overhanging, that 
simple dislocation appears impossible ; but 
in the cervical and lumbar regions, where 
motion is free, and the articular surfaces 
are either more horizontal than vertical, or 
the processes stand out apart, a consider- 
able amount of dislocation may take place, 
accompanied with but little fracture. For 
example, a case has been related by Mr. 
Holmes, of a man struck on the loins by a 
heavy log of timber ; the last dorsal verte- 
bra had been dislocated from the first lum- 
bar, with laceration of the intervertebral 
substance ; but the fracture of the processes 
was so inconsiderable, that the fact of their 
having been crumbled, rather than broken, 
might easily have escaped notice. 3 

And, practically, the question of the 
proportionate amount of fracture compared 
with dislocation, is in most cases of little 
moment. It would be founding on a false 
analogy to suppose that, because it is im- 
portant in a case of accident to the hip, 
shoulder, elbow, etc., to recognize distinctly 
the nature of the injury, whether it be 
fracture or dislocation, the same thing held 
with regard to the spine. What renders 
injuries of the back of gravest interest to 
the surgeon, is the question of the condi- 
tion of the Spinal Cord ; and that organ is 

1 The other preparations connected with this 
case are contained in the Museum of the Mid- 
dlesex Hospital. 

[ 2 Sci- and Art of Surg., 7th ed., vol. i. ; p. 511.] 

3 Pathol. Soc. Trans,, vol. x. 
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equally liable to be crushed, and have its 
functions destroyed, by fracture, or by dis- 
location. As to the treatment, if reduc- 
tion of the displaced bones be required, the 
method of effecting it will be the same in 
both kinds of injuries ; and as to prognosis, 
the prospect of recovery is not more or 
less encouraging in the one than in the other. 
The forces which cause fracture of the 
vertebrae (comprehending in that term, for 
the convenience of expression, partial dis- 
location) are necessarily violent ; they also 
fall upon the flexible column in many dif- 
ferent directions ; and they produce there- 
by a great diversity in the injuries. It 
will simplify the subject, if we distinguish 
fractures into those which come from in- 
direct, and those which come from direct 
violence. Injuries affecting the two highest 
vertebras, as they have certain special 
characters, will be considered afterwards by 
themselves. 

On fractures of the spine from indirect 
force : 

A miller's carman was standing in his wagon, 
receiving heavy sacks of corn let down hy 
ropes from the high story of a granary ; the 
fastening of one of the sacks slipped; it de- 




scended, and alighted on his neck and shoul- 
ders ; the spine was fractured at the fifth dorsal 
vertehra. — A young gentleman was sitting on 
the hranch of an apple-tree, when it broke, and 
he came to the ground on his nates, which left 

1 Example of fracture of the spine from in- 
direct violence. The patient, a young man, 
had fracture through the eleventh dorsal ver- 
tebra, from a heavy weight falling on his 
shoulders, and doubling him up. He survived, 
with paralysis and anaesthesia of the lower ex- 
tremities, for eight days. The two ends of 
the spinal cord, where it and the theca were 
torn, were one and a half inch apart. Prepa- 
ration in Museum of Middlesex Hospital. 
VOL. I.— 51 



their impression on the soil ; the spine was 
broken at the eighth dorsal vertebra. — A man 
falling headlong from a height, came to the 
earth upon the vertex; bruises , of the scalp 
were visible at that part, and it was found 
that he had fracture of the lowest cervical 
vertebra. 

All these cases were examples of the 
spine being broken in a transverse direc- 
tion, consequent on the column having 
been bent to an excessive degree ; and that 
by forces which bore upon the column, not 
in the line of the fracture, but along the 
longitudinal axis. In examining the body 
of a person who has died shortly after such 
an accident, the following appearances will 
be observed: blood will be extravasated 
extensively in the neighborhood of the 
fractux-e ; at the lumbar region, one or two 
of the supra- and interspinous ligaments 
will be ruptured, and a gap made between 
the corresponding spinous processes ; at 
the dorsal, a chipping-off of the slender 
ends of these processes will more probably 
be met with ; there will be partial lacera- 
tion of the muscles and tendons in the ver- 
tebral grooves, at the seat of fracture. 
Proceeding more deeply, the ligamenta 
subflava connecting the arches of the two 
vertebras most involved in the injury will 
be found torn off from the margins of the 
laminas. The injury to the articulating 
processes will differ in the several regions ; 
m the dorsal the ligaments will be torn, and 
the processes themselves be almost cer- 
tainly broken ; in the cervical, the liga- 
ments will be ruptured, but the processes 
may either escape fracture, or have their 
edges merely chipped ; they will probably 
have been dislocated, but owing to the sur- 
faces of these processes being comparatively 
broad and nearly on the same horizontal 
level with the bodies of the vertebras, they 
frequently fall into their places again after 
the separation ; thus constituting it a case 
of diastasis, rather than of dislocation. In 
the lumbar region, the articulating pro- 
cesses will be wrenched asunder, like teeth 
drawn from their sockets ; but when the 
vertebrae settle down, the processes will not 
return to their original situations — one or 
both will hitch upon some point of the sub- 
jacent vertebra, on which they can rest ; 
the bones will thus be locked and perma- 
nently displaced, there will be a distinct 
bend, accompanied with a twist of the 
spine, and the transverse processes of one 
side will project visibly against the skin. 
Consequent on the separation of the articu- 
lating processes and the simultaneous rup- 
ture of the ligamenta subflava, the interior 
of the vertebral canal will be opened and 
the sheath of the spinal cord exposed, 

Srobably obscured by extravasated blood, 
mitting, at present, to speak of the me- 
dulla spinalis itself, attention may next be 
drawn to the state of the front of the col- 
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iimn, viz., the bodies of the vertebrae and 
intervertebral substance. In treating of 
Sprains it was stated that when the spine 
is bent forwards and downwards, the force 
directed on it in front is one of compres- 
sion, as distinguished from laceration. Ac- 
cordingly, in cases of fracture caused by 
excessive bending, the injurious effects on 
the bodies of the vertebras will be due to 
crushing in contradistinction to tearing. 
It might perhaps have been thought that 
when the ligaments and other structures 
at the back of the spine had been rent, and 
the superincumbent weight was thus thrown 
exclusively upon the bodies and fibro- 
cartilages, the latter would have been de- 
tached from the surfaces of the bones, 
rather than that the bodies should be 
broken. But such laceration of the inter- 
vertebral substances is rare. The chief 
injury inflicted consists in the breaking 
down of the body of the particular vertebra 
which is situated at the angle of flexion, 
and the fracture is a combination of ' ' com- 
minuted" and "impacted." With the 
fracture of the body, the longitudinal liga- 
ments in front and behind are commonly 
torn. The upper fragment may glide a 
short way downwards and forwards upon the 
lower, and in that manner overhang it; but 
owing to the locking of the processes behind, 
that motion is arrested and the displace- 
ment is never considerable. In others, 
when a triangular portion of the body has 
become loose, it has been driven back, 
owing to the compression being greatest in 
front, with the force of a wedge into the 
vertebral canal, so as to encroach on the 
spinal cord. 

On fractures of the spine from direct 
force: dislocation. — Owing to the spine 
being protected on its fore part, it is not 
liable to be injured by direct force except 
from behind. Again, when direct violence 
sufficiently great to produce fracture is ap- 
plied, it causes the column to bend back- 
wards, before breaking ; or in an opposite 
direction to the incurvation preceding frac- 
ture by indirect violence. Hence, according 
to the mechanical law t before referred to, 
the structures in front will be subject to 
laceration — those behind to compression: 
in other words, before the spine breaks, the 
bodies of the vertebras, intervertebral car- 
tilages, and longitudinal ligaments will re- 
sist the action of being torn ; while the 
pedicles, laminae, and processes of the pos- 
terior segment will resist the force of com- 
pression. 

As the vertebras in the dorsal region are 
curved anteriorly, and so firmly locked to- 
gether as to be nearly inflexible, it is not to 
be expected that they will yield readily to 
a force bending them in a contrary direction. 
But the case will be different in the cervi- 



cal and lumbar regions. In each of these 
the natural curve is backwards, and these 
are also highly flexible. We may conclude, 
therefore, that when either jDart is subject- 
ed to direct violence, and the incurvation 
is increased beyond the normal point, the 
bodies of the vertebras will be divorced 
from each other, and the intervertebral 
cartilages stripped from the surfaces ; but 
that the posterior arches, together with the 
articular, transverse, and spinous processes, 
will be compressed, ground, and crushed. 
From this it will be seen how much more 
likely dislocation is to enter into the com- 
position of a direct than an indirect frac- 
ture. If one of the intervertebral sub- 
stances have been torn, and the surfaces of 
the bodies of the corresponding vertebras 
separated, there will remain only the joints 
of the articulating processes to hold the 
bones together ; and when these have been 
broken, nothing will be left to prevent dis- 
placement of the fragments. The case re- 
lated by Mr. Holmes, already adverted to, 
of dislocation at the dorsi-lumbar region, 
illustrates this view. The patient had been 
struck on the loins by a heavy piece of 
timber, and his lower extremities and blad- 
der were immediately paralyzed : the lowest 
dorsal vertebras were observed to be half 
an inch in advance of the level of the lum- 
bar vertebras : by extension, the bones were 
restored, with an audible click, to their 
proper places ; after death the intervertebral 
substance between the last dorsal and the 
first lumbar vertebras was found ruptured, 
and the anterior common ligament stripped 
off the body of the latter bone ; the artic- 
ular processes on both sides had been sepa- 
rated, and there was partial fracture of the 
transverse processes. 

A remarkable case of fracture in the lumbar 
region, combined with dislocation of an ex- 
traordinary amount, caused by direct violence, 
has been recorded lately by Mr. Le Gros Clark ; 
and the description of the injured parts is 
illustrated by a woodcut. The patient had re- 
ceived a blow on the back, by the fall of a 
heavy weight, and paralysis of the lower ex- 
tremities was the consequence. The inter- 
vertebral substance between the fourth and 
fifth lumbar vertebrae, and other connecting 
ligaments of the bodies, had been completely 
torn ; the arch of the fourth vertebra had 
also been broken at its pedicles, on each side; 
and the articular, transverse, and spinous pro- 
cesses, in relation with the fifth vertebra, were 
so crushed or comminuted, that an effectual 
loosening between them had taken place. The 
fifth vertebra had preserved its place upon the 
sacrum, defended from inj ury by the proj ecting 
posterior spinous processes of the ossa ilii on 
its flanks. But the body of the fourth ver- 
tebra — with its superstructure, the spine — had 
been forced downwards and forwards in the 
direction of the pelvis, to such an extent by 
the weight, that it was found to have taken 
its place in front of the body of the fifth ver- 
tebra, iu the manner of front and rear rank ; 
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the upper and under surfaees of the bodies of 
both vertebra being respectively on the same 
horizontal level. 1 

Of injuries to the spinal cord consequent 
on fracture. — When the vertebral column 
is broken across at any point between the 
occiput and the second lumbar vertebra, 
where the medulla spinalis terminates, that 
important organ partakes of the injury ; 
it is deprived of its functions, and all the 
body below the fracture at once loses, more 
or less completely, both motor power and 
sensation : in other words, the patient is 
affected with paraplegia, 

From this statement it will be perceived 
that the higher in the spine the fracture 
occurs, the graver will be the consequences. 
But before attending to the differences in 
the effects referrible to the extent of the 
body paralyzed, let us examine the lesions 
produced in the spinal cord itself and its 
membranes, from the injuries. 

Owing to the small size of the medulla, 
it is seldom destroyed partially ; the columns 
which give motion and those which give 
sensation are almost always deprived of 
their functions simultaneously. When ex- 
ceptions occur, and one property alone is 
destroyed, it is motor power that in the 
majority of cases is lost. 

The lesion of the cord varies in different 
cases. 1. When the displacement of the 
vertebras has been extreme, the theca has 
been found torn through, and the cord it- 
self ruptured, with the ends separated to 
a distance of two inches from each other. 
2. In many cases the medulla is intruded 
upon by the sharp edge of an angular frag- 
ment of vertebra ; the theca and other 
membranes are penetrated, and the organ 
itself cut and torn across : in the majority 
of such cases, the fragment which projects 
into the canal is a part of the body, and is 
therefore situated in front. 3. In the cer- 
vical region, when the vertebras have been 
both torn from each other, and extensively 
bent, the cord may be found not only 
crushed, but burst ; from the violence of 
the squeeze, the pia mater will have given 
way, and the medullary substance, con- 
verted into a thin pap, will have escaped 
and be spread on the surface of the organ 
above and below the rupture. 4. The struc- 
ture of the cord is not unfrequently disin- 
tegrated through its whole thickness ; and 
yet from the pia mater being entire, the 
organ may retain its natural figure, or there 
may be a slight swelling alone visible, with- 
out discoloration ; but when the finger is 
carried along the surface, with the view of 
judging of its consistence, and comes to 

1 Lectures on the Principles of Surgieal 
Diagnosis, delivered at the Koyal College of 
Surgeons ; by Mr. F. Le Gros Clark, Brit. Med. 
Jouru., Octo'beT 3, 1S63. 



the part corresponding to the seat of frac- 
ture, the cord will be felt soft, as if broken ; 
and on a section being made, the medul- 
lary and cineritious matter will be found 
diffluent, commingled, and stained in the 
centre with blood. 5. The terminal por- 
tion of the cord, where it tapers to a point, 
opposite the two last dorsal and two first 
lumbar vertebras, is surrounded by a con- 
geries of roots of the nerves which form 
the cauda equina ; these roots enveloping 
it serve to protect it to a considerable degree 
from injuries incident to that region of the 
column. The writer has seen a small super- 
ficial indent in the cord, covered by the roots 
at this part, produced by fracture. Lastly, 
below the second lumbar vertebra, the 
spinal canal contains only the sheath, and 
the cauda equina within it. It is obvious 
that the effects of injuries of the column 
in this locality will differ greatly from those 
in other situations, on account of the ab- 
sence of the spinal cord. Both from the 
firm consistence of the roots composing the 
cauda equina, and the toughness and loose- 
ness of the sheath, the parts will yield, and 
adapt themselves to extensive changes in 
the canal, produced by displacement from 
fracture, without losing their functions. 

In lesions of the spinal cord, the hemor- 
rhage is generally slight; and it differs in 
all cases, both in its mode of occurrence 
and effects, from what is met with in in- 
juries of the brain. The arteries and veins 
which permeate the medulla are remark- 
able for their minute size : hence, when a 
portion is cut or bruised, the bleeding soon 
stops, and extravasation on the surface, or 
ecchymosis in the substance of the organ to 
a considerable amount, is rare. If the lat- 
ter take place, it will be greatest in the 
central cineritious matter. The hemor- 
rhage in fracture of the spine proceeds 
chiefly from laceration of the large venous 
plexuses which line the interior of the ver- 
tebral canal. The blood collects on the 
outside of the cord and its membranes ; 
and as the theca adheres rather firmly in 
front, but on the lateral and posterior parts 
somewhat loosely to the canal, the accumu- 
lation of blood is commonly greatest be- 
hind and at the sides. 

Consequences of destruction of the spinal 
cord from fracture stated generally. — When 
a man has met with an injury of such se- 
verity as to give rise to fracture of the 
spine, there is a general shock to his nerv- 
ous system, and he is found, at first, in a 
state of profound collapse. When restored, 
he complains of pain at the seat of the in- 
jury, especially it any attempt be made to 
move him. The tumefaction at the pain- 
ful part, together with irregular projections 
and depressions in the processes of the ver- 
tebras, divulge the nature of the accident. 
It is soon perceived that his whole body 
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below the level of the fracture is completely 
paralyzed. If a line, corresponding to the 
distribution of the nerves which come off 
immediately above that part, be drawn 
around his chest or abdomen, he will be in- 
capable of feeling, when pricked or pinched, 
in any part of the skin from that line to 
the soles of the feet; he will be unable to 
move any joint of his limbs ; there will 
not even be reflex actions of the muscles. 
The urinary bladder will have lost the 
power of expelling its contents ; and as the 
kidneys go on secreting the ordinary quan- 
tity, it will ere long be overdistended. As 
the patient is not prompted by the natural 
call to pass his water, the bladder will at 
length be elevated as high as the umbilicus, 
feeling like a hard globular body, and giv- 
ing out a dull sound on percussion. The 
freces will also be retained ; at first, with 
obstinate costiveness ; afterwards, the 
stools will pass involuntarily ; but the pa- 
tient will not be aware of their escape, or 
of their presence when they lodge on the 
bed-clothes. There will be priapism, in 
greater or less degree. 

Fracture in the dorsi-lumbar and lower 
lumbar region. — It will be convenient, in 
treating of fracture as it occurs in the sev- 
eral regions of the spine, to commence with 
those about the base ; the effects being less 
complicated there than higher in the 
column. 

So generally does paralysis of the lower 
extremities result from fracture of the 
spine, that the two events are apt to be 
looked on as inseparable. Yet, when the 
column is broken below the second lumbar 
vertebra, there may be an absence of paral- 
ysis. The patient will be unable to keep 
the bod} 7 erect ; and he will be incapaci- 
tated from walking ; or he will carry him- 
self lamely in a bent posture. But lay him 
on his back, and he will throw his limbs 
freely about, and sensation will be perfect. 
As soon as there has been time for union 
of the fragments, he will be well, except 
for the deformity that may remain. The 
reason of this difference in the effect of 
fracture of the spine when it occurs in the 
part specified, compared with other places, 
is that the injury is below the level of the 
spinal cord, which, it has been already 
stated, terminates at the second lumbar 
vertebra. From that bone downwards, the 
vertebral canal is occupied only by the 
cauda equina, protected hy the membra- 
nous sheath ; these are suspended loosely 
in their place, so that even if the displace- 
ment of the fragments, in cases of fracture 
combined with dislocation, be great, the 
long, flexible, cord-like roots composing the 
cauda can slip aside, elude positive injury, 
and retain their functions. 1 It may be ex- 

1 Four cases of fracture iu the lower lumbar 



pectecl, however, that exceptions will be 
met with. If the separation of the broken 
fragments has been extensive, the fibres of 
the cauda equina will be torn from their 
connections with the eorcl ; and it is prob- 
able that the injury to the latter from that 
cause will give rise to paraplegia, 1 

If the fracture has taken place at a point 
higher up in the spine — as between the 
second upper lumbar, and second lower 
dorsal vertebrae — in which situation the 
cord is surrounded by the closely-set roots 
of the cauda equina, it may be expected 
that the effects will be moderated by the 
protection which the roots give to the cord. 
When the fracture has been caused by ex- 
cessive violence, and the column has been 
abruptly bent, and the fragments much dis- 
placed, it is probable that the injury will 
reach the cord, and the paraplegia be of the 
usual kind. But it appears that, in numer- 
ous instances, the roots ward off the danger, 
and the lesion of the cord is consequent!} 7 
slight. In proof of this, it will be found, 
by examining the records of cases in which 
fractures have occurred in this locality, 
that in a large proportion of them the 
paraplegia which has ensued is only pai- 
tial — motor power, in the greater number 
of examples, being lost, while sensation 
remains. Again, in further confirmation, 

region, in which there was total absence of 
paralysis, have come under the writer's obser- 
vation. In the first, the displacement was so 
great, that the spinous and transverse processes 
projected visibly; the fragments were inter- 
locked, so that the spine could not be straight- 
ened, and the patient's body was permanently 
much bent : yet motion and sensation in the 
lower extremities were retained- from the first. 
See London Medical Gazette, vol. xviii., p. 936, 
1836. For the other three cases, see Transac- 
tions of the Pathological Society of London, 
vol. iii., p. 420. Among the latter, was that of 
a boy who was eight years old when his case 
was published. Fourteen years afterwards 
(1865), he called, to show the condition of his 
spine. There was relatively greater promi- 
nence of the displaced vertebrae than at first ; 
but the column was on the whole nearly 
straight, and his muscles were powerfully de- 
veloped. Casts of the back, at the two differ- 
ent periods, are preserved in the Museum of 
the Middlesex Hospital. 

" In one case I found the trunks composing 
the cauda equina lifted a third of an inch on a 
bridge of bone, formed by the displacement of 
a fractured lumbar vertebra ; but they were in 
no degree compressed, and except a little 
ecchymosis in their pia mater, showed scarcely 
any trace of injury." Mr. Hutchinson, in 
London Hospital Eeports, vol. iii., p. 360. 

1 In the case of fracture with dislocation of 
the fourth lumbar vertebra, quoted at p. 802, 
in which the fragments were displaced in an 
extraordinary manner, there was complete 
paraplegia at first. But in five weeks the 
patient recovered sensation perfectly, and mo- 
tion partially. He died in the seventh week, 
exhausted by sloughing bed-sores. 






FRACTURE OF THE SPINE. 



805 



it will be perceived that the number of 
cases in which patients have recovered the 
power over their limbs and sensation, when 
these have been lost from fracture at this 
part, is much greater than in any other. 1 

Fracture in the dorsal region, between 
the tenth and fourth vertebra?. — Owing to 
the small size of the cord at the part here 
denoted, it is liable to be crushed through 
its whole thickness, when the spine is 
broken anywhere in its course. Complete 
paraplegia may therefore be anticipated : 
the lower extremities will be deprived of 
motion and sensation ; the bladder and rec- 
tum will be paralyzed, and the patient be 
exposed to have extensive sloughs on his 
back. Respiration will be imperfect, but 
not to such a degree as of itself to imperil 
life. From the diaphragm and upper third 
of the thorax continuing to perform their 
functions, inspiration will be accomplished 
with considerable force. But, owing to the 
paralysis of the abdominal muscles, the act 
of expiration will be feeble ; yet it will be 
effected — first, through the elasticity of the 
walls of the chest, which will descend and 
collapse with a certain impulse, at the end 
of each inspiration ; and, secondby, through 
the resilience of the abdominal viscera. 
If the patient should have had fracture of 
one or more ribs in connection with that of 
the spine, or, before the accident, had been 
subject to chronic bronchitis, the dyspnoea 
will be dangerously aggravated. If the 
patient's life be prolonged till union of the 
fracture has been effected, the probability 
of his surviving, although with paralysis 

1 A series of five cases of recovery from para- 
plegia, caused by fracture of the spiue in the 
dorsi-lumbar and lower lumbar regions, all oc- 
curring within a short period of each other, 
has been recently published iu the third vol- 
ume of the London Hospital Reports. The 
titles of the cases are subjoined : 

" Fracture of the Spiue in the lower lumbar 
region, with displacement — Paraplegia, with 
Paralysis of the Sphincters — Gradual improve- 
ment — Recovery in four months," p. 326. 

" Fracture of the first Lumbar Vertebra with 
slight displacement — Incomplete Paraplegia at 
first — becoming more complete two or three 
days afterwards — Nearly complete Paraplegia 
for a fortnight — Gradual improvement — Per- 
fect recovery," p. 327. 

" Fracture of Spine, with displacement, iu 
lumbar region — Paralysis of lower extremities, 
bladder,and bowels — Recovery in three months 
— Power of walking regained ; but certain 
parts of the integuments of feet and nates 
still quite without sensation," p. 332. 

" Fracture of Vertebrae, with displacement 
in upper lumbar region — Paralysis of motion 
and sensation in the lower extremities — Ee- 
tention of urine and faeces — No priapism — 
Recovery in six months," p. 335. 

" Fracture, with displacement, iu the mid- 
lumbar region — Symptoms of spinal injury 
not recognized at first — Incomplete Paralysis 
of lower extremities — Eecovery," p. 346. 



remaining, is much increased. And some 
circumstances favor the procuring of union, 
in cases of fracture about midway in the 
dorsal region. First, owing to the rigidity 
of the column at this part, the displace- 
ment of the fragments is not commonly so 
great as elsewhere. Secondly, from the 
ribs acting on each side like splints, and 
the extensive overlapping of the processes 
of the vertebras, the broken surfaces are 
kept in apposition and at rest. Should 
union be obtained, an important advantage 
will be gained, especially in regard to the 
healing of the bed-sores. The large slough- 
ing sores, with profuse discharge, which 
form over the sacrum and adjoining promi- 
nent bones, with formidable rapidity, in 
cases of fracture of the spine, are known 
to be frequent causes of their fatal termina- 
tion. And that which principally gives 
rise to these sores and prevents their heal- 
ing, is the constant pressure to which they 
are subject, from the inability of the patient 
to change his position, and the irritation 
produced by his lying unconsciously for 
long periods on parts of the bed wet and 
soiled from the urine and fasces passed in- 
voluntarily. The chief difficulty met with 
in endeavoring to avert these evils pro- 
ceeds from the breach of continuity in the 
spine, considered as the beam that ties the 
upper to the lower divisions of the body. 
It is obvious that, owing to the loosening 
of the connection between the superior and 
inferior portions of the column, at the seat 
of fracture, a movement of the pelvis and 
lower extremities will not be accompanied 
with a corresponding movement of the 
trunk above, but that the lower fragment 
of the spine will rotate on its axis, while 
the higher will remain stationary. What- 
ever care, therefore, be taken by intelligent 
nurses, in turning the patient successively 
on different sides, to protect the sores from 
pressure — however attentive they may be, 
in moving one division of the body, to 
make the other move along with it — a great 
deal of friction between the opposing 
broken surfaces will be produced, most 
prejudicial to union, and the source of irri- 
tation to the system. But if the patient 
should live sufficiently long for the ends of 
the fragments to be knit together, even 
although it be only by fibrous connections'' 
at first, and more especially by ossific mat- 
ter, the obstacles referred to will be re- 
moved. It will be practicable and safe to 
keep him lying on each side alternately, 
and the sores will immediately put on a 
healing aspect. 

Fracture in the ccrvico-dorsal region. — 
This part of the column, it has been al- 
ready stated, being the point of junction 
between a flexible and inflexible portion of 
the spine, is peculiarly liable to fracture. 
It is understood to comprise -within its lim- 
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its the vertebroo from the second lowest 
cervical to the second highest dorsal, inclu- 
sive. When fracture occurs here, the forms 
of the bones permit them to return easily 
to their normal relations, so that exten- 
sive permanent displacement is not com- 
monly to be looked for — a too great loosen- 
ing and mobility of the fragment is the 
chief characteristic. The kind of injury 
sustained by the cord is that of being 
crashed and broken down in its sub- 
stance, rather than being compressed, or 
encroached upon in its sound condition. 
When the cord is so injured, all the body 
below the seat of fracture is paralyzed. On 
the front of the chest there will be sensa- 
tion in the integument as low as the nip- 
ples ; which is to be accounted for by 
branches of the superficial cervical plexus 
descending to that level ; and if the injury 
to the cord has been above the origin of 
the first dorsal nerve, which joins the axil- 
lary plexus, some impairment in the mo- 
tion and sensation of the upper extremities 
will be discovered. But the principal dan- 
ger overhanging the patient is connected 
with his respiration. The whole series of 
intercostal muscles, with those of the abdo- 
men, are cut off from their share in the 
action. As the principal trunk, however, 
of the phrenic nerve, which controls the 
diaphragm, comes off from the spinal cord 
above the seat of fracture — emerging at 
the interval between the third and fourth 
cervical vertebrae — that muscle continues to 
perform its important office of enlarging 
the area of the chest in inspiration ; and as, 
at each relaxation of the diaphragm, the 
abdominal viscera, which had been thrust 
downward in its contraction, recoil by their 
elasticity toward the chest, the lungs are 
emptied of their air in expiration. But it 
is obvious that if the latter act were of the 
simple kind implied by the foregoing de- 
scription, its operation would be extremely 
feeble ; and that a patient breathing in that 
manner would not be able to expel the air 
with force, as in coughing or sneezing. It 
is to be remembered, therefore, that cer- 
tain muscles lie on the outside of the chest, 
auxiliaries of the diaphragm and intercos- 
tal muscles. The strongest and most im- 
portant of these is the scrratus magnus, 
wliich, upon the scapulae being raised 
and fixed, acts as a powerful muscle of in- 
spiration. 

The external thoracic nerve (external 
respiratory, Bell), which supplies the ser- 
ratus muscle, is a kind of ally, in point of 
origin, of the phrenic ; for it arises from 
the cervical portion of the cord, only a sin- 
gle vertebra below it, and descending be- 
hind the axillary plexus^ is distributed on 
the outside, as the phrenic is in the inside, 
of the thorax. The effect of the action of 
the serratus is to elevate and expand the 



chest, by operating on the eight superioi 
ribs to which it is attached. According- 
ly when it relaxes, the elasticity of the 
chest causes the ribs to fall with an im- 
pulse, and to compress the lungs, thereby 
effecting an act of expiration. Thus both 
actions of respiration gain increased 
strength from the assistance furnished by 
the serratus muscle. The breathing can, 
therefore, in certain cases, be carried on 
for several days without considerable diffi- 
culty. But it becomes gradually more and 
more embarrassed. Owing to the paraly- 
sis of the abdominal muscles, the hollow 
viscera are deprived of the compression 
naturally exercised upon them ; hence gases 
are apt to be developed within them, and 
the tympanitis thus produced disturbs the 
respiration. Again, from the difficulty of 
expelling the air from the lungs, the mucus 
accumulates more or less abundantly in the 
bronchial tubes, and cannot be duly expec- 
torated : the consequence is that the blood 
is imperfectly oxygenated. In the majority 
of instances, patients do not survive beyond 
five or eight days ; but in a few the term 
extends to ten or fifteen. 

When fracture is situated higher up in 
the^ neck, but is still below the point at 
which the phrenic nerve comes out from 
the cord, say at the fifth, or even fourth, 
cervical vertebra, and the upper extremi- 
ties are included in the paraplegia, death 
may commonly be expected within a few 
hours, or at most a day or two.^ Never- 
theless, extraordinary examples are occa- 
sionally met with of patients living for a 
long time after the fracture. 

A notable case of that kind lias been recorded 
by Mr. Hilton. The patient, at the age of 
twenty-one, fell from a tree, a height of forty 
feet, and had fracture of the spine in the cer- 
vical region. The arms as well as the legs 
were paralyzed ; so were the rectum and blad- 
der. He lived for fourteen years in that para- 
lyzed condition, and at last came to his death 
by being upset on a hard road, while being 
drawn on a low cart by a boy. 1 

The writer is indebted to Mr. Page, of Car- 
lisle, who attended the patient, for the follow- 
ing notes of a still more remarkable case : 

" A gentleman, twenty-six years of age, the 
heir to extensive landed property in the south 
of Scotland, while in the act of running on 
the edge of a terrace adjoining his father's 
mansion, accidentally fell upon a hard road 
beneath, a height of ten or twelve feet, and in- 
jured his neck. From that moment every 
part of the body, with the exception of the 
head, was completely paralyzed, the power of 
rotating the head being all that remained to 
him. In that state, without the slightest va- 
riety as to the extent of the paralysis, he con- 
tinued up to the time of his death ; which 
took place nearly fifteen months after the ac- 
cident. At the post-mortem examination, it 

1 See Lectures on Eest, etc., originally de- 
livered before the Eoyal College of Surgeons. 
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was found that the spinal column in the re- 
gion of the neck had received a twist, which 
had caused some lateral displacement of the 
spines of the vertebrae ; and this had given 
rise to the supposition that several of the bones 
had been implicated in the fracture. Sucb, 
however, was not the case, the fracture being 
limited to the fifth cervical vertebra ; the body 
of which bad been fractured horizontally, and 
a wedge-shaped portion broken off, which pro- 
jected about a sixth of an inch into the canal. 
The wbole bone, with the exception of that 
portion, was driven slightly forwards ; conse- 
quently the size of the canal at this part was 
lessened, but not to such an extent as to com- 
press the cord. Opposite the projecting wedge 
of bone, the cord was so nearly divided, that a 
portion only, of less size thau a crow-quill, re- 
mained entire for a space of about three- 
eighths of an inch. Above and below this, 
the cord was reduced to a softened pulp ; but 
beyond, it was firm and healthy. There could 
be no doubt but that the severance of the cord 
and the damage in the immediate neighbor- 
hood of that point were inflicted at the mo- 
ment of the accident." 1 

Fracture at the summit of the spine. — If 
fracture of the spine, attended with crush- 
ing of the cord, should occur above the level 
of the fourth cervical vertebra — that is, 
above the origin of the phrenic nerve — it 
may be considered certain that instant 
death will ensue. 2 The vertebrae most fre- 
quently the subjects of the fracture or dis- 
location in this situation are the two upper- 

1 Dr. Smith, of Moffat, with Dr. James Dun- 
can and Mr. Syme, of Edinburgh, also attended 
the patient. Dr. Duncan, who conducted the 
post-mortem examination with Mr. Page, in a 
communication to the author, states that the 
fourth cervical vertebra was the one fractured. 

2 Mr. Curling has related a case in which 
the first, second, and third cervical vertebrae 
were fractured, and the patient lived for twen- 
ty-eight hours after the accident. The injury 
was caused by a heavy sack falling on the 
patient's head. Ou dissection, the cord was 
fouud, opposite to the third vertebra, in a state 
of pulpy softening, with slight extravasation 
into its substance. The explanation which 
Mr. Curling has given how the patient sur- 
vived so long, appears correct. It is to the 
effect, that the force producing the fracture 
had been directed chiefly on the posterior seg- 
ments of the vertebrae ; that, at first, the cord 
had been injured only partially, but that sub- 
sequently its whole sxibstance had been in- 
volved, and that instantaneous death took 
place when the destruction was complete. 

Mr. Curling adds another case, in which the 
third cervical vertebra had been completely 
dislocated, without fracture, from the fourth, 
and the patient lived for two days and a half. 
That the phrenic nerves preserved their func- 
tions during that time may be accounted for 
from the roots of the fourth cervical nerve 
coming off from the cord a little higher than 
the level of the articulations between the third 
and fourth cervical vertebrae ; and they may, 
therefore, have preserved their connection 
with the cord. London Hospital Reports, vol. 
i., p. 138. Also vol. iii., p. 358. 



most, the atlas and axis. If a man be pre- 
cipitated from a height and light upon his 
head, the impetus of his weight will be 
conveyed along the spine, and be concen- 
trated at the junction of the column with 
the base of the skull. Again, the portion 
of the skull between the point where the 
head came to the ground and the joint will 
act with lever power to increase the effect. 1 
A violent shock and strain will thus be di- 
rected on the atlas and axis. The effects 
produced vary somewhat. Perhaps the 
most common is fracture of the processus 
dentatus of the axis, at its root, with lace- 
ration of the ligamentous connections be- 
tween the two bones, and dislocation of the 
atlas forwards. In other cases, the tooth- 
like process slips from the grasp of the 
transverse and restraining ligaments, and, 
freeing the atlas, allows it to slide forwards 
with the head. Again, the transverse liga- 
ment may be ruptured, so as to liberate 
the processus dentatus, and lead to dislo- 
cation. Finally, there may be transverse 
fracture of the slender arch of the atlas be- 
hind the articular processes. In all these 
injuries but the last, the atlas will have 
ceased to be restrained by its connection 
with the odontoid process from sliding hor- 
izontally forward on the axis ; the weight 
of the head will, therefore, carry it in that 
direction, and the cord will be compressed, 
by a to-and-fro action, between the ring of 
the axis which is stationary and that of the 
atlas which advances. Its substance will 
be broken up ; and the effect will be in- 
stantaneous death, as when an animal is 
"pithed." 2 

[Dr. Stephen Smith, 3 by a series of ex- 
periments on the cadaver made "with a 
view to determine the relative and absolute 
strength of the odontoid process, its liga- 
ments, etc.," was led to the following con- 
clusions : 

1. " In a healthy condition of the parts, 
the odontoid process has greater strength 
than either the anterior ring of the atlas 
or the transverse ligament. 

2. "The odontoid process is less liable 
to be fractured by external violence than 
the body of the axis at the insertion of the 
process. 

3. "The odontoid process is not frac- 
tured by being driven against the transverse 
ligament, or anterior arch of the atlas. 

4. ' ' The odontoid ligaments have a com- 
bined strength greater than the odontoid 
process. ' ' 

Dr. Smith states in another part of this 

1 See antea, p. 789. 

2 The subject of fracture of the upper cervi- 
cal vertebrae in connection with the question 
of sudden death from unknown causes, is dis- 
cussed by Dr. Alfred S. Taylor, in his Manual 
of Medical Jurisprudence, 8th Am. ed. f p* 372. 

[ 3 Amer. Jour. Med. Sc, Oct., 1871, p. 33SJ 
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instructive paper that "it has been sup- 
posed that these fractures," i. c. fractures 
of the odontoid process, ' occur from the 
sudden impulse of the process against the 
anterior ring of the atlas or the transverse 
ligament. I am satisfied, however, that 
the efficient agents in the fracture are 
the odontoid ligaments. ' ' Now when the 
head is forcibly driven forward, backward, 
or laterally, a lever-like action of the first 
kind is suddenly communicated to the 
odontoid process through the occipito-odon- 
toid ligaments, the fulcrum being either 
the ring of the atlas or the transverse liga- 
ment, according to the direction of the 
force, and consequently fracture of the body 
of the axis takes place. 

Fig. 164. 




Fig. 16-i. Vertical antero-posterior section of odontoid 
process and axis. 

In considering this subject it occurred to 
the writer that there might be some pecu- 
liarity in the structure of the body of the 

Fig. 165. 




Pig. 165. Vertical antero-posterior section of odontoid 
process and axis. 

axis and the processus dentatus, that would 
serve to explain why fractures of the axis 
should occur before either the ring of the 
atlas is broken, or the transverse ligament 
lacerated ; for a superficial inspection of 
the axis would lead one to suppose that it 
was much stronger than either the atlas or 
the transverse ligament. Holden 1 calls at- 

l l Human Osteology, 5th cd., p. 44.] 



tention to the fact that the structure of 
the odontoid process is more compact than 
that of the body of the axis. A vertical 
antero-posterior section of the odontoid 
process and the axis, which is seen in the 
accompanying cuts (Figs. 164, 165), shows 
that this is undoubtedly the case. 

The odontoid, likewise, has three strong 
vertical ridges, one on the anterior face, 
which extends downwards upon the body 
of the axis, and two lateral, which curve 
outwards on each side to the articular 
facets -, 1 these ridges of bone serve as but- 
tresses, and add materially to the strength 
of the base of this pivotal process. In 
some specimens the processus dentatus con- 
sists almost entirely of compact bone ; in 
others there is cancellous texture, but the 
cancelli in the latter are much thicker and 
stronger than those of the body of the axis. 
By referring to the diagram it will be seen 
that the weakest part of the axis is about 
one centimetre below the neck of the pro- 
cess, where the nutrient artery enters the 
bone. Here the cells are large, the can- 
celli delicate, and the investing compact 
layer comparatively thin ; conditions pecu- 
liarly favorable to the occurrence of frac- 
ture. ] 

In the Museum of the Middlesex Hospital 
there is preserved the axis from the body of a 
gentleman, who had been shot in the neck, 
close to the occiput, while asleep, lying on his 
side. The pistol-bullet had entered at the 
mesial line, between the arches of the atlas 
and axis, had passed horizontally forward, cut 

Fig. 166. 




Fig. 166. a, pistol-bullet ; 5, fissure at base of 
odontoid process of axis. 

through the spinal cord, and been stopped by the 
odontoid process, against the back of which it 
was found sticking, on examination after death. 
A fissure was also perceived running across 
the base of the process (Fig. 166). A female, 
with whom he was in bed, had been wakened 
before the shot was fired, and she stated that, 



\} Morris's Anat. of the Joints, p. 51,] 
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notwithstanding the loudness of the report, 
the murdered man never stirred a limb, but 
seemed to continue his sleep undisturbed. 

The same Museum contains a remarkable 
specimen of dislocation of the greater part of 
the atlas, including the articulating processes, 
both from the occiput and from the axis, with 
fracture of the odontoid process ; followed by 
solid union of the displaced fragments. The 
patient, a farm laborer, had been under the 
care of Mr. B. Phillips. He had fallen head- 
long from a hay -rick ; had beeu stunned for a 
short time, but then walked to the house of his 
medical man. He resumed his occupation in 
two days. A month after the accident he 
walked two miles to Mr. Phillips's house, and 
complained only of a stiffness of the neck, 
which prevented him from turning his head. 
There was a swelling in the throat, supposed 
to be enlargement of the tonsils : his speech 
was thick, and he had some difficulty in swal- 
lowing. He lived for a twelvemonth after the 
accident, his death being caused by general 
dropsy. The specimen shows the odontoid 
process of the axis to have been broken at its 
base, and the atlas fractured across at the thin 
parts of its arch, behind the articulating pro- 
cesses. The anterior segment of the atlas, con- 
sisting of the articulating and transverse pro- 
cesses, with the arch in front for receiving the 
odontoid process, had been displaced from its 
situation between the occiput and atlas, and 
transported to the forepart of the body of the 
axis. The broken ends of the segment, behind 
the articulating processes, had become firmly 
united to the sides of the body of the axis, 
against which they abutted. Thus a ring had 
been formed before the axis, on the same hori- 
zontal plane ; and as it had some resemblance 
to the foramen containing the spinal cord, the 
specimen had the singular appearance of being 
a single vertebra provided with foramina for 
two vertebral canals. 

The mode in which the displacements shown 
in the specimen were produced, appears to 
have been as follows. The fracture of the 
odontoid process of the axis aud that of the 
posterior arch of the atlas probably took place 
first. Now these fractures would have the 
effect of removing the chief impediments to 
the segment of the atlas situated between the 
occiput and axis being thrown forward out of 
its place. Next, as the patient fell from the 
hay -rick head foremost, it may be inferred 
that, when he came to the ground, a powerful 
force would be directed on the cervical verte- 
brae in such a way as to compress the segment 
of the atlas on its upper and under articulating 
surfaces, and cause it to be shot, wedge-like, 
horizontally forward, and to be thrown over 
the edge of the axis, to lie between that boue 
and the pharynx. When. the atlas had thus 
vacated its place, the condyloid processes of 
the occiput would settle down on the axis; 
and they would rest on it with comparatively 
greater security, owing to the odontoid process 
having been broken off. In course of time, 
new joints would be established between the 
occiput and axis. 

It is much to be wondered at that an injury 
of such great severity as must have been in- 
flicted to produce the effects exhibited in the 
specimen, especially considering its situation 
in reference to the spinal cord, should not have 
caused the instantaneous death of the patient. 
The only thing that can be noted in the way 



of explanation appears to be, that, from the 
theca near the seat of injury, namely, at the 
foramen magnum, being closely adherent to 
the vertebral canal, and from its being like- 
wise thicker and firmer opposite to the atlas 
than lower down, that strength and stiffness 
of the membrane may have had some share in 
protecting the cord from being crushed, when 
the displacement took place. 1 

Of bed-sores. — It has just been seen 
that when the spine is fractured high in 
the column, the chief danger to life is that 
caused by interruption to the breathing. 
But in whatever part it be broken, and 
however low, if paraplegia has been pro- 
duced, the patient will be subject to the 
exhausting effects of sloughs and bed- 
sores. 

The common situations for these sores 
are — 1. The skin over the most prominent 
part of the convexity of the sacrum ; 2. 
That over the tuberosities of the ossa 
ischii ; 3. The skin over the greater tro- 
chanters of the thigh-bones. 

The time varies at which the sloughs be- 
gin to form after the accident. Equal care 
being supposed to be taken in all to avert 
them, the differences may depend on the 
age, constitution, and bulk of the patients. 
They generally manifest themselves about 
the fourth clay ; but they have been ob- 
served as early as the second. The first 
sign of a slough beginning is that the skin 
presents a white, sodden appearance; it 
then becomes brown and mottled, and the 
cuticle separates. In a short time, a patch 
in the centre turns black ; the skin is then 
disintegrated, and ere long becomes pulpy 
and shreddy. The sloughing extends from 
the circumference indefinitely. If it stop 
anywhere, a line of demarcation will be 
observed. In some cases the destructive 
process is carried so deeply as to involve 
the muscles. After the slough has become 
detached, it is not uncommon to find the 
part of the sacrum over which it was 
formed in a necrosed condition. The ver- 
tebral canal has been opened in such cir- 
cumstances, causing inflammation to spread 
to the membranes of the cord. 

A remarkable feature in the character of 
these sloughs is the rapidity with which 
they form and extend ; and that even in 
persons not debilitated by previous illness, 
but shortly before in robust health. That 
observation has induced some to believe 
that the chief cause of the production of 
sloughs, in cases of paraplegia from frac- 
ture of the spine, was a supposed defectof 
nervous influence, due to the destruction 
of the spinal cord. But, before accepting 
that as the only explanation, the peculiar 

1 For Mr. B. Phillips's account of the case, 
see Med.-Chir. Trans., vol. xx., p. 78. That 
gentleman presented the specimen to Sir 
Charles Bell. 
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circumstances of a patient suffering from 
the effects of a fracture of the spine ought 
to be considered. When a man has had 
his back broken, nothing is ever seen in the 
living body equal to the permanent fixed- 
ness of his hips and legs in the exact posi- 
tion in which they had been originally placed 
when he was first put upon his bed. There 
are three distinct causes for that absolute 
immobility. The most obvious one is his 
want of command over the muscles of the 

Earalyzed parts. The second is, that, from 
eing deprived of sensation, the patient is 
unconscious of pain or irksomeness from 
always retaining the same position ; he, 
therefore, does not desire change, or ask 
his attendants to shift his position. Thirdly, 
the fracture of the spine itself is a cause of 
his inability to move ; he may possess suffi- 
cient strength in his arms for lifting or 
turning himself ; but as the beam that con- 
nects the upper with the lower part of his 
frame has been broken, his efforts will be 
abortive ; and if his nurse attempt to help 
him, the pain and additional injury to the 
part will make her desist. ■ Accordingly, 
the patient continues lying — quite indiffer- 
ent to, or ignorant of, the bad conse- 
quences — in one settled position all day, 
and all night, perhaps for several days con- 
secutively. Hence, the whole weight of 
his hips will press with concentrated force 
on the integument which covers the most 
projecting points of his pelvis. The skin 
overlying the superficial, convex, and ir- 
regular surface of the sacrum receives the 
principal pressure. That compression in- 
terrupts the circulation : the blood which 
ought to go to the part is prevented ; that 
which ought to be there is squeezed out ; 
the vessels are tenantless. An additional 
evil remains : it is almost impossible, with 
the greatest care, to prevent a small quan- 
tity of urine from trickling into the bed- 
clothes ; besides that, in spite of every 
attention, liquid feces lodge about the anus, 
and are mixed with the urine ; the skin of 
the nates becomes macerated in that noi- 
some mess, the acrid fluid acting upon his 
sodden tissues like a caustic. It is not sur- 
prising, therefore, that, by the combination 
of an uninterrupted, inelastic, dead pres- 
sure of the skin against the sacrum, with 
the irritating influence of the wet bed- 
clothes, a portion of it should soon be con- 
verted into a slough. The subject is illus- 
trated by observing the difference in the 
effects when the spine has become united. 
As soon as the consolidation of the column 
has taken place, the sloughs separate, and 
the sores fill up with granulations, and 
cicatrize, although there be no amendment 
whatever in regard to motor power or sen- 
sation. Now that improvement is to be 
ascribed to the opportunity afforded of 
turning the patient's body frequently, and 



performing the various offices of nursing 
more effectively than before, owing to the 
union of the fracture. The same is wit- 
nessed in persons affected with paraplegia 
from tumors within the vertebral canal, or 
from caries of the spine when anchylosis 
has taken place ; in these cases, by mod- 
erate attention to nursing, sloughs or bed- 
sores may be easily averted, or healed up, 
if already formed. 1 

Of affection of the urinary organs. — The 
debilitating effects of formidable bed-sores 
may be readily estimated. But simultane- 
ously with these the patient has to en- 
counter other serious dangers connected 
with the urinary organs. Owing to the 
bladder being deprived of sensation, and 
the muscular coat being unable to expel 
its contents, disease extends to the whole 
series of parts, including the kidneys. 

1. The bladder becomes inflamed from 
overdistension. The patient being no 
longer prompted by calls to pass his water, 
and the detrusor urinae having lost its 
power of expulsion, there is constant dan- 
ger of the urine accumulating, and filling 
the bladder beyond its normal capacity. 
That risk is met by the surgeon drawing 
off the water at regular intervals. But, 
owing to the quantity of urine secreted 
varying at different times, and other causes, 
that mode of relief is an imperfect substi- 
tute for the natural one ; and the walls 
become occasionally overdistended. Now 
the effect of overdistension is an excessive 
stretching and tearing of the tissues of 
which the coats are composed ; and it is 
reasonable to suppose that inflammation 
should arise from that cause. When the 
viscus is similarly expanded beyond its or- 
dinary dimensions in retention of urine 
from enlarged prostate, inflammation is a 
common consequence. 2. The frequent 
repetition of the introduction of the 
catheter, imperatively called for, is another 
cause ; owing to the patient's insensibility 
he gives no token of being hurt, even 
when the instrument is used rudely, and 
the surgeon is apt to be betrayed into 
carelessness ; but, whether the operation 
be performed gently or not, there is reason 
to believe that the repeated passage of the 
catheter brings on inflammation in the 
urethra and neck of the bladder. 2 3. 
Within a few days after the accident, vary- 
ing from the second to the ninth, it is com- 
monly observed that the urine, previously 
acid and clear, becomes alkaline and tur- 

1 See antea, p. 799 and p. 800. 

2 The writer has read and heard of more 
than one case of false passages being made. 
The swollen condition of the penis, called pria- 
pism, has been attributed to the irritation ex- 
cited by the introduction of the catheter ; but 
it occurs immediately after the accident, and 
before an instrument has been used. 
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bid ; and the change is made known by the 
pungent ammoniacal smell. The turbid 
appearance is due to the addition of mucus ; 
that increases gradually, sometimes to a 
large amount ; and it becomes tenacious 
and ropy, so as to adhere to the bottom of 
the utensil. After a time, white matter, 
ascertained to be phosphate of lime, is 
found in the mucus. Blood is also some- 
times combined with the other contents. 
That disordered condition of the urine 
generally lasts, in fatal cases, till the death 
of the patient. But not unfrequently its 
duration is temporary, and there is an alter- 
nation of periods when the urine is acid or 
alkaline. Cases are also met with in which 
the prevalent condition throughout has 
been that of acidity. 

In explanation of these differences, it has 
been stated that the urine is always acid on 
first entering the bladder, and that the 
change to alkalescence takes place during 
its stay in the viscus. The theory is to 
this effect : it is supposed that when the 
bladder is paralyzed, the mucous membrane 
is deprived, at the same time, of the pecu- 
liar property possessed by it of bearing 
to have in contact with it an excrementi- 
tious fluid, compound and acrid in its na- 
ture, like the urine. A mutual relation of 
that kind exists between all the hollow 
viscera and their contents ; as the stomach 
with the gastric juice, the gall-bladder 
with the bile, the rectum with the faeces. 
If the relation be wanting — for example, 
if the urine be extravasated into the cellu- 
lar membrane, or cavity of the peritoneum, 
structures not endowed with the property, 
sloughing or high inflammation will be the 
consequence. Again, if the urine be kept 
in a utensil, chemical actions, previously 
restrained, will be set up. It is conceived 
that, in paraplegia, the influence adverted 
to is no longer possessed by the mucous 
coat ; and that the affinities which bind 
the various constituents of the salts of the 
urine are changed. Hence it is supposed 
that the urea separates into its original 
elements ; the disengagement of ammonia 
explains the ammoniacal odor; and new 
combinations, leading to the formation of 
phosphatic salts, take place from the other 
elements let loose. Chemical processes 
such as these caunot, it is said, be carried 
on within the bladder without exciting 
irritation in its coats. Accordingly, inflam- 
mation falls on the mucous membrane, and 
extends to the walls generally. A super- 
abundant secretion of mucus, of a tenacious, 
birdlime consistence, is the consequence ; 
and the morbid action proceeds along the 
ureters, till the kidneys are included. In 
some cases, the inflammation is of such 
violence that portions of the mucous mem- 
brane are thrown off, with indescribably 
fetid odor, as sloughs. In other chronic 



cases, again, calculi of phosphate of lime 
form both in the bladder and in the kid- 
neys ; and these set up fatal irritation in 
the organs generally. 

A young man who was under the writer's 
care in the Middlesex Hospital, had fracture 
of one of the dorsal vertebrae, and complete 
paraplegia, from falling off a tree. With diffi- 
culty he passed through the dangers of exten- 
sive sloughs on his nates ; and after surviving 
for eight months, appeared to be recovering, 
with paralysis. For the greater part of that 
time the urine flowed continuously into a 
urinal, and the catheter was not used. Even- 
tually, the urine became turbid and fetid; 
and the patient died with symptoms of aggra- 
vated disease in the bladder. On the post- 
mortem examination, five phosphatic calculi, 
each about the size of a pigeon's egg, but 
of irregular angular shape, and surrounded 
with mucus, were collected closely together in 
the lower fundus of the bladder, the internal 
coat of which was discolored and shreddy. 
Calculi of the same kind were impacted in the 
calices, and contained loosely in the pelves, of 
both kidneys. In this case, pain, which is 
generally the most prominent symptom of 
stone in the bladder, had been absent. Again, 
owing to the patient having been confined to 
bed, and the detrusor urinse having ceased to 
contract, the calculi were not subjected to a 
rolling motion ; they did not acquire, therefore, 
the smooth, rounded form, characteristic of 
urinary calculi. It is probable that the in- 
flammation which supervened at last was occa- 
sioned by the stones having gradually become 
so large that they reached above the level of 
the orifice of the bladder, blocked it up, and 
so obstructed the flow of the urine. 

In another patient, the writer observed a re- 
markable peculiarity in the shape of the blad- 
der, obviously the consequence of continual 
stillicidium urinse. The patient had complete 
paraplegia from fracture in the dorsal region, 
and his water had flowed continuously into a 
urinal for several mouths before death. In 
the post-mortem examination, the bladder was 
found to be of the usual form and capacity at 
the lower fundus ; but the upper fuudus was 
closely and permanently contracted, so that 
the cavity was completely obliterated, aud, to 
overcome the contraction, a boring action of 
the finger was required. It was obvious that, 
from the urine escaping through the urethra 
about as quickly as it entered the bladder, the 
cavity above the level of the orifices of the 
ureters could not be kept dilated. 

Prognosis in paraplegia from fracture. 
— If a man bo reported to have "broken 
his back," it is known generally to be one 
of the gravest of accidents. The first thing 
which will guide our opinion as to the 
probability of the patient's surviving will 
be the situation of the fracture. If it be 
below the level of the second lumbar ver- 
tebra, where the cauda equina alone is con- 
tained, it may be expected that the patient, 
even when the displacement is great, will 
retain motor power and sensation in his 
lower extremities, and that he will recover. 
Should the fracture be through either of 
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the vertebrae in which the terminal portion 
of the cord, surrounded by the roots of the 
nerves, is situated, the paralysis may be 
partial; or, though complete, the patient 
may have some hope of recovery. When 




Fig. 167. The left-hand figure represents the section of a spine 
which had been fractured in the dorsal region, eight months be- 
fore death. The fragments have become firmly united. One of 
the intervertebral foramina has been obliterated. The figure on 
the right is intended to show the disorganized and atrophied con- 
dition of the cord, in the same spine, at the seat of injury. The 
case is briefly referred to on the previous page. Both preparations 
are in the Museum of the Middlesex Hospital. 



fracture occurs in the dorsal region, the 
prognosis is unfavorable in all cases ; but 
more so the higher the fracture is situated, 
in correspondence with the increased num- 
ber of intercostal muscles thrown out of 
action in breathing. In fracture of the 
cervical vertebras the cord is generally 
crushed so thoroughly and the paralysis is 
so general that, instead of entertaining the 
question of the patient's recovery, the sur- 
geon counts by days only how long he may 
live. The sole hope that he clings to is 
the chance that the spinal cord may have 
been so slightly injured as to have produced 
only transient paralysis. If the fracture 
has been at the summit of the spine, in the 
atlas, or processus dentatus of the axis, un- 
less the patient should escape in the re- 
markable manner related in Mr. B. Phil- 
lips's case, he will be dead before the sur- 
geon can reach him. 

Case of recovery from fracture of dorsal 
vertebrce. — The following case is inserted 
in this place, as it illustrates some of the 
subjects discussed in the preceding pages. 

Mr. E., thirty-two years of age, from the 
West of England, consulted the writer in the 
summer of 1860. When about nineteen years 
old, he fell, with a branch of a pear-tree on 
which he sat astride, a height of thirty feet. 
He was found to have fracture of the spine, 



between the eighth and tenth dorsal vortehrse, 
and complete paralysis of the lower extremi- 
ties and of the bladder and rectum. At first, 
his life was despaired of during several weeks, 
on account of immense sloughs on the nates, 
and disease in the urinary organs, induced by 
the paralysis. At length the sores 
healed ; and as promoting that, 
he attached great value to the use 
of india-rubber water-pillows, 
which he began to use a fort- 
night after the accident. These 
pillows he has occasionally tried 
to give up ; but as soon as he did 
so, new sores formed ; and he em- 
ploys them to the present time, 
whether sitting or lying. The 
urine was drawn off by the cathe- 
ter twice daily for three months. 
At first, it was extremely offen- 
sive, and loaded with ropy mu- 
cus. Subsequently, the water 
began to dribble away, and the 
introduction of the instrument 
was discontinued. Though there 
is still incontinence of urine, the 
bladder gets filled: he is made 
aware that it is distended by 
what he describes as a peculiar 
tremor felt at the pit of the 
stomach: he then squeezes the 
abdomen in the region of the 
bladder, with both hands, and so 
causes an increased quantity of 
urine to be expelled : the above 
proceeding he repeats about every 
third or sixth hour. During 
the first year he was much in- 
convenienced by constant or 
frequently recurring involuntary discharge of 
the faeces ; since then he has had the same 
want of control over the passage of the stools; 
but the act has been performed at distant in- 
tervals, the ordinary period between them be- 
ing seven or nine days ; sometimes the interval 
is a fortnight : a short time before each action 
he experiences a sense of heaviness in the 
head, and has slight flushing of the face ; and 
the stool which comes is immensely large and 
of nearly solid consistence. It was not till six 
months after the accident that his hips were 
sufficiently sound for him to sit up and- be 
wheeled in an invalid-chair. The legs are 
now entirely devoid of sensation ; and during 
the first eighteen months they were perfectly 
motionless. After that the effects of galvanism 
were tried, and ever since both limbs have 
been subject to sudden, and sometimes violent, 
startings : these are commonly excited by 
touching, or changing the posture of the legs ; 
but they take place when he is lying quiet, 
without any apparent cause ; within the last 
six years the strength and frequency of the 
convulsive actions have abated, and they 
have never caused pain; but, as they are 
both inconvenient and disturb his sleep, he 
is accustomed to fasten his feet by straps to the 
sides of the bed, by which they are counter- 
acted. Since recovering from the dangers im- 
mediately following the accident, his health 
has been almost uninterruptedly good. His 
lower limbs, from the hips downwards, are 
atrophied, and the joints of the ankle, instep, 
and toes, stiff and distorted. But in the upper 
part of his body he is stoiit and powerfully 
built, the muscles of the shoulders and arms 
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being developed to a degree of magnitude sel- 
dom seen even in the most athletic. He drives 
himself in his open carriage. He was not fa- . 
tigued by his long railway journey. During 
his stay in town he paid visits to the Crystal 
Palace and other show-places. He is provided 
with a mechanical bed, combining all the in- 
genious contrivances of its most improved 
construction. 

Treatment of fracture of the spine. — 
Should the surgeon happen to be at hand 
when the accident has just occurred, his first 
object ought to be to guard against motion 
of the spine, while transporting the patient 
to his nome. Before allowing officious 
persons to lift him from the ground, pro- 
vision ought to be made for his being borne 
on a door, shutter, or the like ; otherwise 
there will be an aggravation of the crush- 
ing and tearing of the cord. If from the 
seat of pain it appear that the fracture is 
near the neck, a sack or pillow-case ought 
to be filled with sand ; by heaping which 
about the head, it can be kept steady. 

When the clothes have been cut off (to 
avoid motion), and it has been found that 
the fracture, or fracture and dislocation, is 
accompanied with considerable irregularity 
and projection of the processes, it is neces- 
sary to bring the parts into a more favor- 
able position for future union. But the 
employment of much force is to be depre- 
cated ; a gentle stretching of the body, 
steadily continued, may be had recourse to ; 
but, except in rare cases, a slight change of 
the posture of the patient is all that is 
needed ; when laid flat on his back, the 
parts tend of themselves to come into cor- 
rect apposition. 

[Permanent extension, by means of the 
ordinary weight apparatus, has been sug- 
gested in cases of fracture of the spine 
with deformity, when manual extension and 
counter-extension have failed to correct the 
want of proper relations between the frag- 
ments. This suggestion has been lately 
put to a practical test by Mr. John Wood, 1 
of King's College Hospital, London, in a 
case of fracture of the lower lumbar ver- 
tebras attended by complete panplegia. 
The patient was placed on a water-bed, the 
foot of which was raised on two blocks of 
wood eight inches thick ; as much weight 
as the patient could comfortably bear was 
applied to the legs by means of the appa- 
ratus usually known as G-urdon Buck's. 
According to Mr. Wood the object to be 
accomplished by this plan " was, as in the 
eases of diseased spine, to take off from the 
fractured surfaces, by continued, persistent, 
and gentle extension, the pressure of the 
powerful longitudinal muscles of the spine, 
and to insure as far as possible the appo- 
sition and rectilinear direction of the frag- 
ments of the broken spine itself."] 

\} Brit. Med. Jour., June 5, 1880, p. 838.] 



In selecting an appropriate bed some 
foresight is Avanted. The one which is to 
be preferred above all others, is a properly- 
constructed water-bed. If an invalid-couch, 
on the principle of Earle's, be procured, it 
will afford numerous facilities for nursing ; 
by slightly bending its various joints, the 
trunk and limbs of the patient can be 
placed in a favorable position for steadying 
the spine at the seat of fracture : the direc- 
tion of the pressure on the hips can be 
gradually changed from time to time ; 
while conveniences for removing the evacu- 
ations without the necessity of lifting the 
patient from the bed are added. Should a 
bed of that kind be too expensive, the next 
to be preferred is a narrow one, rather low, 
with boards in place of sacking, and two 
or more elastic, yet firm, horse-hair mat- 
tresses. Mackintosh cloth, and over it a 
draw-sheet, should be placed under the 
patient's hips. Water-pillows and com- 
mon feather, or horse-hair pillows, lined 
with oiled-silk, should be bountifully pro- 
vided. 

Experience shows that the application 
of leeches, or cupping, is not called for ; 
that patients with paraplegia do not bear 
loss of blood ; and that, instead of subject- 
ing them to frequent motion in applying 
local remedies, it is best to preserve the 
spine in perfect repose. 

No delay ought ever to be allowed in 
drawing off the urine, by the introduction 
of a full-sized catheter into the bladder. 
The patient may not have passed water for 
several preceding hours ; he has no call to 
do so ; and delay may be attended with 
injurious overdistension of the coats of the 
bladder. It ought to be remembered that 
as the patient will give no token of pain, 
however much the instrument may injure 
him, the operator ought to pass it with all 
gentleness. Twice in the twenty-four hours 
is commonly considered sufficiently often 
for the introduction of the catheter. But 
if the kidneys secrete abundantly, or if the 
urine become turbid and ammoniacal, a 
more frequent introduction may be expedi- 
ent. In the latter case, the bladder ought 
to be washed out daily with tepid water, 
acidulated with nitric acid. Mineral acids 
may also be given internally. As inconti- 
nence of urine frequently goes along with 
retention, and the patient's linen is in 
danger of becoming wet, he ought to be 
furnished with a urinal ; but due atten- 
tion requires to be paid to that utensil, 
lest, owing to the insensibility of the parts, 
it be allowed to run over, or be upset. 
When the period arrives (if the patient 
should live) at which the neck of the blad- 
der offers no resistance to the escape of the 
urine, and the latter continually runs off 
as water from an over-filled cask, Ayatchful- 
ness on the part of the attendants is more 
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essentially required, to prevent the bedding 
from becoming soiled. The constant use 
of the catheter will be no longer called for ; 
but it may be proper to inject the bladder 
occasionally, to remove sediment that may 
have collected. 

In the management of the bowels, it may 
be assumed that they will be costive in gen- 
eral. When the sphincter ani relaxes, and 
abandons its opposition to the escape of 
the stools, the contents cease to be dis- 
charged at regular times, as during health : 
they pass out, without warning, at any 
unlooked-for moment; accordingly, how- 
ever unremitting the nurse may be in her 
attention to cleanliness, her efforts will be 
defeated. But at a subsequent period, the 
stools are delayed in the great intestine; 
they become compact ; they are discharged 
at long intervals ; and the inconvenience 
resulting from their passing involuntarily 
is greatly abated. 

[Probably the best means that we can 
use to protect a paralyzed patient from the 
unpleasant consequences that are liable to 
arise from the involuntary escape of fasces 
and urine are the draw-sheet and pledgets 
of oakum. The draw-sheet, sprinkled with 
powdered oxide of zinc, should be placed 
beneath the hips, and care should be taken 
that it is kept smooth and dry. The 
pledget of oakum containing carbolated 
powder should be pushed up beneath the 
anus, and when the oakum becomes soiled 
it can be easily removed and a fresh supply 
substituted without moving the patient. J 

Treatment of sloughs and bed-sores. — It 
has been stated above that the parts of the 
hips most liable to the formation of sloughs 
are those exposed to the greatest pressure, 
and to continual irritation from lying 
on bed-clothes saturated with urine and 
liquid faBces ; that it is the skin over the 
sacrum, and over the tuberosities of the 
ischia, which gives way first. In order, 
therefore, to prevent the formation of 
sloughs, or to promote their cure, the 
chief objects are, first, to remove pressure ; 
secondly, to insure cleanliness. The main 
obstacle to gaining these two ends, at the 
commencement of the treatment, is the 
injury committed on the fractured portion 
of the spine, by moving the patient's body ; 
every time that is done, a jar is communi- 
cated to the broken surfaces ; a grinding of 
one upon the other takes place ; pain and 
inflammation are excited ; and the process 
of union is interrupted. Yet, without fre- 
quently turning and lifting the patient, it 
is impracticable to ward off pressure, or 
keep the hips clean and dry. It being 
required, therefore, that the position of the 
hips should be often changed, the attend- 
ants ought to be instructed how to accom- 
plish it with the least danger. Small 
pillows ought to be gently insinuated, at 



different times, under the hips. When 
compelled to turn the patient round on one 
side, care should be taken that the shoul- 
ders and upper part of the body are rota- 
ted, at the same time, in a corresponding 
degree. 

As a means of protecting the skin from 
the chafing of the wet bed-clothes, much 
good might be expected from painting the 
surface repeatedly with collodion ; but as 
the application would require to be renewed 
about three times daily, and that would 
necessitate the patient's body being turned 
on each occasion, it can only be used par- 
tially at first ; subsequently, if the fracture 
unite, it will be found of great service. 
Advantage may be gained by the ring- 
pillow being placed under the hips, so that 
the central hole may come opposite the 
sacrum, and the weight fall on the fleshy 
parts on each side. Or a plaster spread on 
thick material (as two layers of wash- 
leather, including between them a layer of 
felt, or amadou), with a hole cut out in 
the centre, may be stuck on the part which 
it is desired to defend. Lastly, the india- 
rubber water-pillow, of a size adapted to 
the hips, and containing a little air as well 
as water, may be used with advantage. 
For keeping the bed-clothes dry, frequent 
changing of the draw-sheet is the chief 
resource; but an additional measure may 
be resorted to; if the patient's thighs be 
kept apart, and the knees slightly elevated 
on a pillow, a large porous sponge, or some 
tow, previously wetted and wrung, wrapped 
loosely round with gutta-percha, may be 
inserted deeply in the perineum : the 
excretions will thereby be caught, and be 
readily removed often. If, notwithstand- 
ing every care, a portion of the skin lose 
its vitalit3 r , and the cuticle begin to peel 
off, the amount of destruction may be lim- 
ited by dressing with the linimentum tere- 
binthinaa. When the part is more deci- 
dedly mortified, with foul discharge, cotton- 
wool saturated with balsam of Peru is a 
good application : and over that should be 
laid either a firm, thick linseed poultice, or 
a compress of cotton-wool, moistened with 
yeast. For cleansing foul or sloughing 
sores, nothing surpasses the carbolic acid 
lotion. Cotton-wool has the property of 
clinging to the skin when wet. and so pre- 
vents the under-dressing from being shifted. 
As the slough loosens, it ought to be clipped 
away with scissors. Should the surface 
happily become clean, and healthy granu- 
lations spring up, water-dressing, with a 
continuance of the measures for protecting 
the hips, will best favor the cicatrization. 

[Among the various mechanical appli- 
ances suggested for affording support in 
cases of fracture of the spine, probalblythe 
plaster-of-Paris jacket promises the most 
satisfactory results. Dr. Hodgen, of St. 
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Louis, and Prof. John Ashhurst, of Phila- 
delphia, have resorted to this plan, and 
they have found that by means of the jack- 
et applied as Prof. Sayre recommends in 
the treatment of Curvatures of the Spine, 
the condition of the unfortunate patient is 
greatly benefited; for, instead of being 
doomed to lie helplessly in bed, he is ena- 
bled by the rigid support of the jacket to sit 
up, and, if his upper extremities are not 
paralyzed, he will be able to wheel himself 
about in a wheel-chair. 1 ] 

On trephining the spine. — When it is 
proposed, in a case of fracture of the spine 
with paraplegia, to trephine at the seat of 
injury, the object is to elevate or remove 
any fragment of bone that may project into 
the vertebral canal and compress the cord. 
It is supposed that, by taking off the com- 
pression, the cord will recover its lost func- 
tions, and the cure of the patient be pro- 
moted. 

The operation has obviously been sug- 
gested by the analogous one performed on 
the head. When a man has fracture of the 
skull, and a portion of bone is driven in 
upon the brain, the surgeon applies the 
trephine, raises, or picks away the de- 
pressed piece; and, if the case be favorable, 
the patient will become conscious, recover 
power over his paralyzed side, and even- 
tually get well. But the analogy between 
the two cases, in various points, does not 
hold good. 

1. The relation of the skull to the dura 
mater and brain is widely different from 
that of the vertebral canal to the theca and 
cord. In the former, the structures are in 
close apposition : in the latter, the canal is 
separated to a considerable distance from 
the theca, and the theca from the cord. 
The effect of compression by a projecting 
portion of bone must, therefore, differ 
greatly in the two cases. 

2. Owing to the small size of the cord, 
compared to the brain, an injury inflicted 
on it, such as would damage the brain only 
to a slight degree, might destroy its struc- 
ture throughout its whole thickness, and 
deprive it of all its functions. 

1 [Dr. O. J. Caskery, of the Baltimore City 
Hospital, reports the case of a colored boy, aet. 
19, who sustained a fracture of the ninth aud 
tenth dorsal vertebrae, together with a simple 
fracture of the left leg aud. a comminuted frac- 
ture of the right femur. At the seat of iujury 
of the spine there were crepitus aud depression 
and great hypersesthesia of the skin. Well-pad- 
ded pasteboard splints were applied over the 
spine and from the crest of each ilium to below 
the knee. The splints were covered with rol- 
lers of German gauze over which was smeared 
plaster-of-Paris cream. In a little over five 
mouths, recovery had so far advanced that the 
patient could walk by pushiug a chair in front 
of him. New York Medical Jour., vol. xxxi., 
p. 265, 1880.] 



3. In the skull, fracture with depression 
is the result of direct force, as from a blow. 
In fracture of the spine, the force is gener- 
ally indirect, as from a heavy body de- 
scending from a height on the head and 
shoulders. Now the peculiarity of the 
latter is that, after the breach has been 
made, the force does not cease to act ; the 
weight continues to bear upon the frag- 
ments at the seat of the fracture, and so 
increases the displacement. The degree to 
which that displacement has taken place 
cannot be judged of by the appearance of 
the spine subsequently ; for, owing to the 
elasticity of its structure, it rebounds, after 
having been _ violently bent, nearly to its 
original straightness. The spinal cord, 
however, must at the moment of breakage 
have undergone a severe crushing of its 
whole substance, at the seat of fracture. 
Accordingly, in performing the operation 
of trephining, in the two cases, there will 
be this great difference — namely, in opera- 
ting upon the head, the surgeon will ex- 
pect, after removing the depressed frag- 
ment of the skull, to find the brain 
throughout sound ; but in operating on the 
spine, he will find the part of the cord sit- 
uated between the fragments broken down 
into a soft pulp ; incapable of resuming its 
functions, after the cause of compression 
has been removed. 

4. In fracture of the skull requiring the 
trephine, the surgeon has to cut through 
the scalp only, in order to reach the de- 
pressed fragment. In fracture of the spine, 
he will be obliged to make an incision, in 
the line of the spinous processes, above an 
inch deep, and not less than six inches 
long, through skin and muscles — to clear 
the trough of the spine of its tendons and 
muscular fibres — and to break up the pos- 
terior arches of the vertebras at the seat of 
fracture, by means of trephine, saws, bone- 
scissors, levers, and forceps. When he 
has forcibly detached the spinous processes 
and lamina?, and exposed the cord and 
sheath within the vertebral canal, he will 
probably learn that the fragment of bone 
chiefly concerned in compressing the cord 
is a portion of the body of one of the ver- 
tebras, situated at a part in front quite in- 
accessible. 

This formidable operation will have the 
effect, not merely of converting a simple 
into a compound fracture, but the bottom 
of the deep, ragged wound will be in com- 
munication with the interior of the ver- 
tebral canal. Hence, if the case follow a 
common course of compound fractures, and 
suppuration supervene, the pus that is 
formed will have free access to the space 
between the walls of the canal and the 
sheath of the cord ; it may, therefore, pene- 
trate to some distance, each way, from the 
seat of fracture : and it is not improbable 
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that, if the operation had been successful 
in causing the functions of the cord to be 
restored by the removal of the compressing 
fragment of bone, these functions would 
soon be lost again by the inflammation set 
up in the cord and its membranes from the 
presence of the pus around. 

Again, let it be considered what the 
effect will be of dividing, in the course of 
the operation, the muscles and their ten- 
dons that may be in the way, and of re- 
moving portions of the posterior segments 
of the vertebrae at the seat of fracture. 
These are the principal structures by which 
the broken ends of the upper and lower 
fragments of the spine are held together. 
Consequently, when they are cut and taken 
away, the mobility of the fractured part 
will be greatly increased. When any at- 
tempts, therefore, are made, with the view 
of defending the hips from bed-sores, to 
vary the position of the patient by turn- 
ing him round in bed, the fragments will 
roll freely on each other, there will be a 
grating of their surfaces ; the attempts 
will be unsuccessful ; and the cord will in- 
evitably be injured. 

From what has been stated in previous 
pages, it may have been seen that, except 
in those cases of fracture high in the spine 
in which respiration has been interrupted, 
the paralysis is not the direct cause of the 
fatal termination in cases of fracture gen- 
erally. The chief dangers to life arise 
from extensive and exhausting sloughs and 
bed-sores, morbid conditions of the bladder 
and urinary organs generally, and, in a cer- 
tain degree, from derangements of the 



bowels. These are indirect effects of the 
paralysis. But if they be overcome, the 
mere loss of motion and sensation in the 
limbs, and inability to control the actions 
of the bladder and rectum, will not destroy 
life, or be inconsistent with the patient en- 
joying good health. 1 The practical deduc- 
tion from this observation is, that the 
principal aim, in the treatment, ought to 
be to avert those bad consequences ; and 
endeavor to preserve life, without incurring 
formidable risks in expectation of getting 
rid of the paraplegia. 

Moreover, numerous examples have been 
adduced to show that, especially when the 
seat of the fracture is at or near the dorsi- 
lumbar region, complete recovery is a fre- 
quent event, the patients having become 
strong on their limbs, and able to resume 
their occupations. Accordingly, in that 
situation in particular, the operation of 
trephining ought to be avoided. 2 



1 The case related at p. 812 is a favorable il- 
lustration of what is stated in the text. 

2 On the question of the propriety of tre- 
phining the spine, in cases of fracture, with 
paraplegia, see the Eeport of a discussion on 
the subject, at a meeting of the Medical and 
Chirurgical Society, in the Medical Times and 
Gazette, for December 9, 1865. 

See observations on the same subject, by Mr. 
Jonathan Hutchinson, in a Clinical Lecture on 
Dislocations and Fractures of the Spine, in the 
London Hospital Eeports, vol. iii., p. 357. 

See also the same question discussed, by Mr. 
Le Gros Clark, in his Lectures delivered at the 
College of Surgeons, reported in the British 
Medical Journal, July 17, 1869. 



INJURIES OF THE PELVIS 

By J. Birkett, Esq. 
Revised by John H. Packard, MJD. 



This essay comprises a description of the 
contusions of the soft parts covering the 
pelvis; the fractures and dislocations of 
the bones composing it; the injuries of the 
viscera contained within that cavity or con- 
nected with it, and the methods to be 
adopted in their treatment. 



The relative situation of the pelvis to the 
rest of the body, the manner in which it is 
enveloped by muscles, the great strength 
of the bones themselves, the peculiar nature 
of their articulations and bonds of union, 
and the almost circular figure which results 
from this construction, are circumstances 
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which concur, individually and collectively, 
to resist the effects of external violence. 
However, whilst the bones constitute a 
means of protection for the contents of the 
cavity, they sometimes become the second- 
ary agents in the infliction of considerable 
mischief, for fatal injuries are sometimes 
produced by their fragments perforating 
the pelvic viscera. 

The arrangement of the subject is as fol- 
lows : 

I. Contusions involving the soft parts in 
contact with the outside of the pelvis. 

II. Fractures and dislocations of the 
bones forming the pelvis. 

III. Injuries of those organs in relation 
with the pelvis which are connected with 
the functions, 

A, of Micturition ; 

B, of (reneration, male and female ; 

C, of Defecation. 

I. Contusion of the soft parts covering 
some portion of the pelvic bones is of fre- 
quent occurrence. Thus, a railway laborer 
often receives a squeeze between the buffers 
of two railway carriages. The result is 
more or less bruising of the soft tissues, 
and the laceration of smaller or larger blood- 
vessels, which, in some instances, gives 
rise to a large extravasation of blood. I 
have seen nearly the whole of the integu- 
ments detached from the external surface 
of the glutei muscles and fascia, without 
any sign of a scratch on the skin. Blood 
had been effused into this pouch, and a 
large swelling was the result. Around the 
swelling, ecchymosis appeared a few days 
after the infliction of the injury. After 
repose and the local application of stimu- 
lating lotions, the blood became absorbed. 
Large swellings, the result of the effusion 
of blood, occasionally arise after kicks from 
a man or beast, the soft parts being well 
placed, between the iron boot-toe or shoe 
and the dorsum of the ilium, to receive the 
full influence of such force. In these in- 
juries, the blood is extravasated beneath 
the gluteal fascia, and forms a circumscribed 
swelling, over which the fluctuation of its 
fluid contents is distinctly perceptible. Ec- 
chymosis does not appear around the swell- 
ing, even after the lapse of several clays 
from the receipt of the injury. Under 
these circumstances the collection of blood 
might be mistaken for an abscess, if the 
history of the case be not carefully ascer- 
tained. The nature of the swelling may 
be diagnosticated, however, by learning 
that it appeared soon after the receipt of a 
blow; that no pain, before the kick was 
received, preceded its formation ; and that 
its development had not been attended with 
any constitutional disturbance. 

Contusions of an apparently trifling na- 
VOL. I.— 52 



ture, at first sight, may vet be attended 
with appalling results. Thus, a delicate, 
strumous, badly-nourished boy receives a 
blow on the pelvic region, as a kick, whilst 
at play, the primary effects being merely 
local tenderness or stiffness. But in a few 
days intense constitutional disturbance may 
arise, and death ensue from disease of the 
membranes of the spinal cord. . 

II. Dislocations and Fractures op 
the. Bones forming the Pelvis. 

Injuries of the pelvic bones and joints 
are usually severe. They are attended 
with more or less risk to life, which does 
not ensue solely from the damage done to 
the bones themselves, but arises from the 
contents of the region being involved in the 
mischief. 

It would be idle to write a systematic de- 
scription of the dislocations and fractures 
of each pelvic bone separately, since frac- 
ture and dislocation occur so frequently in 
combination, and as the effect of the same 
amount of violence inflicted on the patient. 
Indeed, as the pelvic bones are united to- 
gether by interarticular fibro-cartilage, as 
well as ligaments, a solution of continuitj' 
between their articulating surfaces differs 
Avidely from the displacement of the ar- 
ticular extremities of the long bones which 
compose diarthrodial joints. Hence it hap- 
pens that very great violence is required to 
sever the union between the pelvic bones, 
and the same degree of force may produce 
a solution of continuity of the osseous tex- 
ture in preference. Even in those cases in 
which the greatest amount of dislocation is 
effected, as, for example, of the os innomi- 
natum from the sacrum, the borders or 
edges of the articular surfaces of either one 
bone or the other, or even of both bones, 
are frequently broken off. This fact, in- 
contestably demonstrated by preparations 
in every anatomical museum, renders it 
extremely difficult to decide during life 
whether the case be one of fracture simply 
or a combination of the two injuries. The 
only movable articulation, to be noticed 
in this essay, in which articular cartilage 
and a synovial capsule exist, is that be- 
tween the sacrum and coccyx ; and to a 
description of the dislocation of the latter 
borie a few lines will be devoted. 

The massive strength of the pelvic bones 
of the adult skeleton and the capability of 
resisting violence enjoyed by the tissues 
which unite them together, combine to 
neutralize the effects of the application of 
ordinary force, which in bones constituted 
with less strength would give rise to a 
solution of continuity in the osseous tex- 
ture. Extensive fractures are, however, 
occasionally repaired. There is a pelvis in 
the Museum of the Royal College of Sur- 
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geons demonstrating this fact (No. 2915 a). 
The effect of a moderate degree of direct 
violence, is to break off the more salient 
par^s of the bones. Thus, a man receives 
a kick upon the ilium from another person, 
or from a horse, by which a fragment is 



ration in the Museum of the Royal College 
of Surgeons (No. 488, Catal., vol. ii., p. 59) 
shows that nearly the whole extent of the 
os pubis may perish and become separated. 
The sufferer was a girl five years old, and 
her recovery was complete. 




Fig. 169. 




Views of a preparation (No. 2915a) in the Museum of the Royal College of Surgeons. A pelvis, the right 
side of which has been extensively fractured in several places and the fragments reunited; from a 
man aged sixty-one, who fell from a height upon some stones, August 12, 1845. After recovering from 
the effects of the fracture, and being able to limp about with the aid of a stick, the right leg shorter 
than the left, he was seized on December 3, with symptoms of typhus fever, and died December 8. See 
British American Journal of the Medical Sciences, September, 1849. Also Ranking's Abstract, vol. x., 
p. 171. (Presented by Sir George Duncan Gibb, Bart., M.D., Feb., 1868.) 



broken off from its crest. The antei'ior 
superior spinous process of the ilium is not 
unrrequently separated from the crest of 
the bone in this manner. But in children 
the passage of a heavy body over the pelvic 
region often produces fracture. A prepa- 



The greatest amount of injury, however, 
is inflicted by heavy crushing weights pass- 
ing over the pelvis, or by falls from great 
heights on to very hard substances. By 
such violence the bones may not only be 
broken and disjointed, but the important 
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organs within the region may also be in- 
jured by fragments of bone perforating their 
tissues. [Another very irequent cause of 
such injuries is jamming between railway 
cars ; the brakesmen on freight trains are 
particularly liable to be hurt in this way. J 



The treatment consists in enjoining abso- 
lute rest, and the application of a bandage 
in such a manner as to prevent the move- 
ment of the piece of bone which has been 
broken off. 

The os innominatum may be broken into 



Fiir. 170. 




Figs. 170, 171. Two views of the fracture of the pelvis referred to below (Museum Royal College of Sur- 
geons, No. 2915). 



The diagnosis of simple fractures of the 
pelvic bones is usually unattended with dif- 
ficulty. Unless there be much contusion, 
or a large extravasation of blood over the 
injured bone, the crepitus, arising from the 
movable fragment rubbing against the fixed 
bone, is easily felt. 



fragments by the head of the femur being 
violently driven against the acetabulum. 

A few cases of this injury are recorded. One 
is related by Sir Astley Cooper in the first part 
of his Surgical Essays, page 51, and plate II., 
Fig. 6. A preparation in the Museum of the 
Royal College of Surgeons beautifully illus- 
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trates the nature of this injury, and the rep- 
aration which may take place. (Figs. 170 and 
17].) The details of the case are recorded by 
Mr. Earle, in the nineteenth volume of the 
Medico-Chirnrgical Transactions. It appears 
from the preparation, that the lines of fracture 
diverging from the acetabulum have followed 
the track of the union of the three separate 
portions of which the fetal bone was com- 
posed. 

Mr. Moore has given the history of a case of 
repaired fracture of the pelvis from this cause 
in the Medico-Chirurgical Transactions, vol. 
sssiv., p. 107. The case is of such great inter- 
est, that one of the woodcuts illustrating that 
paper is here introduced, by permission of the 
Council of the Society. (Fig. 172.) 

Injuries of this kind may be mistaken 
for dislocations of the head of the femur, 
or fracture of its neck. They are usually 
accompanied with more or less deformity 
about the hip, and pain on any movement 
of the hip-joint. The sensation of crepitus, 
when the lower extremity is moved, seems 
to be diagnostic, however, of the nature of 
the injury. 

Portions of the brim or border of the 
acetabulum are occasionally chipped off. 
In this injury the deformity which results 
simulates that of dislocation of the head 
of the femur ; for partial displacement of 
the head of that bone sometimes accompa- 
nies the injury. The departure from the 
normal outline of the region, with the ex- 
istence of the crepitus of fracture, will 
assist to establish the diagnosis. 

In a paper by Mr. Benjamin Travers, 
which was read before the Medico-Chirur- 

Fig. 172. 




Fig. 172. Old injury of the pelvis— the head of the 
femur driven through the acetabulum. From Med.- 
Chir. Trans., vol. xxxiv. 

gical Society in 1854, he has given an ac- 
count of two cases which he assumes to be 
illustrative of the fact of a fissure or crack 
passing through the acetabulum, without 
displacement, or any other primary sign of 
the nature of the injury which can be re- 
lied upon. The very acute pain produced 
by pressure upon the projecting spine of the 
os pubis, and the inability of the patient to 



maintain the erect posture immediately 
after the infliction of a blow or fall which 
produces the mischief, he considers diag- 
nostic of the injury. There is little or no 
swelling, and the limb may be cautiously 
handled, and gently rotated, without pro- 
ducing much complaint on the part of the 
patient, being recumbent, which posture he 
is forced to observe for many weeks. At 
first the limbs are of equal length ; but 
when the patient recovers, the injured limb 
is found to be permanently shortened. Mr. 
Travers believes there is reason to suppose, 
that in these accidents certain changes oc- 
cur, secondarily, in the head of the femur, 
that it undergoes a change in shape, the 
articular cartilage is absorbed, and eburna- 
tion en sn es. Th e subj ect certainly requires 
further investigation ; and this short allu- 
sion to it is introduced in the hope that it 
may lead to more extended inquiries. 1 

[In the Lancet for Nov. 20, 1880, there 
is quoted a case in which a transverse frac- 
ture of the sacrum was sustained by a wo- 
man, ret. 36, who fell eight feet, alighting 
on her buttocks. Inability to sit, depres- 
sion at the point of injury, crepitus, and in- 
tense pain on defecation, were the main 
symptoms. Complete recovery ensued.] 

The coccyx can be broken, or dislocated 
from its articulation with the sacrum, by 
the application of direct force. The injury 
may be produced by a kick, or by a fall on 
any projecting hard body. It is stated that 
this Done is sometimes broken in the effort 
of parturition. 

Great pain at the end of the sacrum and 
in the immediate region of the injured part, 
increased by the act of walking, or in the 
performance of defecation, induces the in- 
jured person to seek relief. If the bone be 
broken, the sensation of crepitus would be 
sufficient to indicate the injury. If, upon 
passing the finger into the rectum, and 
when feeling the anterior surface of the 
lower extremity of the sacrum, an unusual 
projection be felt, Avith mobility of the coc- 
cyx and no crepitus, it would indicate that, 
probably, the coccyx was dislocated either 
forwards or backwards. The one variety 
could be distinguished from the other by 
ascertaining which of the two bones formed 
the prominence on the anterior aspect of 
the sacrum. If the projection is formed 
by the base of the coccyx, this bone would 
be dislocated forwards. But if the end of 
the sacrum produces the prominence, the 
coccyx must have been displaced back- 
wards. 

In the treatment of fracture, absolute 
rest is required. The reduction of the dis- 
location may be effected by pressure. With 
the index-finger introduced into the rectum, 

1 See also Further Observations in Surgery, 
by B. Travers, 8vo., London, 1860. 
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whilst the patient is under the influence 
of chloroform, the bone may possibly be 
brought into its normal relations with the 
sacrum ; after which perfect rest must be 
enjoined. 

III. (A.) Injuries of the Organs 
of Micturition. 

A. Injuries of the urinary bladder. — A 
solution of continuity of the tissues of the 
bladder may be caused 

1. By direct violence, 

a. Without fracture, of the pelvis ; pro- 
duced by the passage of a wheel over 
the hj'pogastric region, by kicks : falls, 
and perhaps by violent contraction of 
the abdominal muscles. 

b. With fracture of the pelvic bones, the 
fragments of which have not injured 
the bladder; produced by the same 
causes as before stated. 

2. By foreign bodies penetrating its walls, 

a. Through the abdominal parietes ; pro- 
duced by projectiles from fire-arms, 
bayonet or sword thrusts, and other cut- 
ting instruments, as a trocar in para- 
centesis abdominis, or in paracentesis 
of the viscus itself for relief of reten- 
tion of urine. 

b. From the rectum ; produced by bou- 
gies, stakes of wood or iron, a tro- 
car, etc. 

c. Introduced along the urethra; pro- 
duced by knives, sounds, catheters, or 
lithotrites. 

d. From the vagina, during instrumen- 
tal parturition. 

e. By fragments of broken pelvic bones. 

3. By accumulation of urinary secretion, 
a.. In the foetus ; in consequence of im- 
perforate urethra. 

b. In the adult; in consequence of an 
impediment to the passage of the urine 
along the urethra. 

1. Ruptured or burst urinary bladder. — 
The tissues composing the urinary bladder 
may be torn or lacerated by external vio- 
lence, without the abdominal walls showing 
any signs of the mischief. This injury may 
be inflicted when they are in a perfectly 
healthy condition; but the details of the 
cases prove that it only occurs when the 
bladder is distended with urine. Under 
ordinary circumstances, the anterior walls 
of the pelvis and the strong recti muscles 
protect this viscus from the effects of direct 
violence: but when it is distended with se- 
cretion, and the tension of the abdominal 
muscles is relaxed under the influence of 
inebriation, that part of the bladder which 
is in relation with the urachus, the anterior 
abdominal walls, and the peritoneal mem- 
brane, becomes unusually exposed and liable 
to be torn. 

Morbid anatomy teaches that the rent 



may pursue a vertical, transverse, or ob- 
lique course. In the majority of instances, 
the aperture has been found to extend from 
the attachment of the urachus through the 
posterior wall of the organ, involving not 
only the proper tissues of the viscus, but 
its peritoneal covering as well. Under 
these circumstances, this great serous sac 
is wounded, and the urine escapes from the 
bladder into the cavity of the peritoneum. 
In some rare examples, the anterior wall 
of the bladder only has been torn, and the 
urine then becomes extravasated into the 
connective tissue of the pelvis. 

The records of above fifty examples of 
this injury show that, with the exception 
of three, all the cases terminated fatally. 
Of the three cases which recovered from 
the injury, in one only the symptoms were 
those of extravasation of urine into the 
peritoneum; 1 in another the extravasation 
was in the pelvic connective tissue, and 
this was complicated with fracture of the 
pelvis; 2 and the third was of the same na- 
ture, but without that complication. 3 

In the majority of cases, the injury was 
produced by direct violence, such as a kick 
above the pubes, the passage of a cart- 
wheel over the hypogastric region, or the 
fall of an antagonist on to the same part. 
The injured person was generally drunk, 
the bladder distended, and the signs of the 
injury in nearly all cases were immediately 
manifested. In rare instances, patients 
have passed a few hours after the accident 
in comparative freedom from urgent symp- 
toms, but they were men who were drunk 
at the time, and probably too anaesthetically 
intoxicated to be conscious of their con- 
dition. In a very few cases, the bladder 
was torn without any evidence of direct 
local violence. But these patients are said 
to have fallen upon their backs from a 
height, or down a flight of stairs. 

The immediate and prominent symptoms 
of this injury are, intense pain in the ab- 
domen, rapidly followed by collapse, and 
urgent desire to pass urine, with repeated 
but ineffectual attempts to void any. The 
patient sometimes dies at this stage. But 
if reaction takes place, all the well-known 
symptoms of peritonitis rapidly supervene, 
and a fatal result is sure to ensue, _ if this 
disease be not arrested. The variety of 
peritonitis may, or may not be of the most 
sthenic kind; that is, after death plastic 
effusions are not always to be found uniting 

1 Mr. Chaldecott's patient ; Prov. Med. and 
Surg. Journal, 1846, p. 333. 

2 Porter's patient; the case related by F. 
Ehynd, Path, and Prac. Observations on Stric- 
tures, etc., 8vo., 1849, p. 48. 

3 Mr. Syme's patient ; Contributions to the 
Path, and Prac. of Surgery, 8vo., 1848, p. 332. 
Possibly Dr. Thorp's case should be added to 
those of recovery ; see page 823. 
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the abdominal viscera together, or forming 
large masses of lymph. But that kind ot 
peritonitis is developed which is commonly 
associated with the most fatal results. An 
abundant sero-purulent effusion exists, of 
an unorganizable character, which bathes 
the abdominal viscera ; and, in a few cases, 
it appears that fluid sueh as that above de- 
scribed has been drawn off by the eatheter 
when introduced along the urethra and 
through the rent in the bladder. After the 
first urgent symptoms have passed off, the 
case becomes one of local peritonitis, and 
the usual train of phenomena characteriz- 
ing that malady appear in succession ;_ the 
only indications of the injury, in addition 
to those of peritonitis, being the immediate 
effects referable to the viseus injured. 
Thus the sufferer continues to evinee a con- 
stant desire to micturate, and a few drops 
occasionally pass from the urethra, as the 
result of his efforts. Most commonly, 
however, not a drop is voided. Urgent 
tenesmus is another most distressing symp- 
tom, and by the repeated straining, but 
ineffectual attempts to defecate, a little 
urine may be expelled. From this con- 
tinued desire to empty the bladder, and 
failure in voiding urine, the surgeon is in- 
duced to pass a eatheter. As no impedi- 
ment to the introduction of the instrument 
exists, and as perhaps but an ounee or two 
of urine flows through the tube, the eathe- 
ter is pushed further into the pelvis, and, 
without doubt, as some of the recorded 
eases demonstrate, through the laceration 
in the posterior wall of the bladder into the 
peritoneal cavity. The result has been to 
draw off a very large quantity of fluid, in 
one instance, '" between five and six pints ;" 
a quantity of urine whieh it is difficult to 
believe a ruptured bladder could contain. 
Yet the fluid is stated to have appeared 
clear and normal. In some eases, the fluid 
drawn off by the catheter has had a little 
blood mixed with it, just enough to give it 
a slight tinge of red. 

This injury must be treated like perito- 
nitis. Suitable measures should be adopted 
to prevent dilatation of the bladder by an 
accumulation of urine, the necessity for the 
patient voiding it, and to guard against the 
possibility of repeated escape of the secre- 
tion through the laceration into the perito- 
neum. The case can only be regarded in 
this light from the first moment of the ac- 
cident. For that the extravasation of urine 
into the peritoneum must excite inflamma- 
tion of the serous membrane, can never be 
for a moment doubted. Post-mortem ex- 
amination of the cases sufficiently attests 
the faet. The primary effects in the im- 
mediate neighborhood of the injured viseus 
are seen in the firm union of the serous sur- 
faces, and in effusions of plasticlymph which 
completely shut off the pelvie region from 



the larger portion of the great peritoneal 
sac. All treatment must be subservient 
to that which is capable of arresting or 
controlling peritonitis. None can, there- 
fore, so much conduce to the salvation of 
life, as that which effectually limits the 
primary influence of the irritating fluid to 
the pelvic region. The plan of treatment 
commonly adopted in eases of aeute peri- 
tonitis must therefore be rigidly carried out 
in this injury. Upon opium, and its effects 
upon the constitution, our chief reliance 
must be placed. The patient should be 
brought under the influence of opium as 
quickly as possible. A full dose of tinctura 
opii or liquor opii sedativus, in a little cam- 
phor-julep, must be administered, and re- 
peated at short intervals, if the abdominal 
pain continues. As soon as the pain subsides, 
the quantity of opium may be diminished, 
but if the pain increases; more opium is re- 
quired. Food of every kind should be with- 
held for twenty-four or even forty-eight 
hours after the infliction of the injury, and 
then only just sufficient to sustain life al- 
lowed. A safe guide to the supply of food is 
indicated by the Avants of the sufferer, and 
unless the desire for nourishment is express- 
ed, it is better to withhold it until the neces- 
sity is pointed out by nature. Small pieces 
of ice plaeed in the mouth, to allay the dis- 
tressing thirst, may be permitted to the 
patient ad libitum. The external surface 
of the body must be kept as warm as pos- 
sible, and every measure adopted to pro- 
mote cutaneous perspiration. The abstrac- 
tion of blood by means of leeches applied 
over the region of the injury, may in some 
cases be desirable, but usually the atten- 
dant prostration scarcely admits of their 
employment. Cutaneous loeal counter-irri- 
tation is beneficial, and warmth and mois- 
ture applied over the abdomen favor the 
functions of the skin. 

The conservation of the urinary bladder 
in a state of complete contraction and re- 
pose is one most essential step towards the 
healing of the wound in its walls. The 
surgeon should remember that the secretion 
of urine would be lessened, and the quan- 
tity, perhaps, become very small indeed, 
as generally oeeurs in collapse and perito- 
nitis. Very little necessity, therefore, ex- 
ists for the repeated introduction of instru- 
ments, in order to empty the bladder, 
during the first twenty-four, or even' forty- 
eight hours, after the injury. A perusal 
of the recorded cases of this injury will not 
fail to impress the reader with the apparent 
want of caution displayed in the introduc- 
tion of catheters beyond the neck of the 
bladder, also of the danger which must 
accrue when a metallic catheter is pushed 
far into the cavity of the organ, because so 
small a quantity of urine passes through 
it when it is really in the bladder and only 
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there. "Will an anatomist believe that a 
ruptured bladder can contain "between 
five and six pints" of urine, or a physiolo- 
gist that this quantity would be secreted 
in about forty hours, whilst the patient 
was suffering from peritonitis, the result 
of extravasation of urine into the peritoneal 
cavity? The inference, with the majority 
of readers, would be, that the catheter had 
passed through the rent in the viscus, and 
removed the serous effusion together with 
the extravasated urine from the perito- 
neum. The chief point, therefore, with 
the surgeon must be to maintain the con- 
tracted state of the bladder, because in this 
condition the edges of the rent remain in 
close approximation. And for another rea- 
son too. In a hollow viscus, constructed 
as the urinary bladder, the mucous mem- 
brane holds a somewhat variable position 
to the other tissues of which the organ is 
composed. The loose attachments of this 
membrane admit of a variation in its rela- 
tions to that tissue with which it is in im- 
mediate connection, during the opposite 
conditions of extreme distension and con- 
traction. So that when all the coats are 
torn through, in a line perfectly correspond- 
ing at the moment of extreme repletion, 
the non-contractile mucous coat might over- 
lie the aperture in the other tunics, when 
the viscus is empty, and thus form a plug 
or valve to assist in preventing the further 
escape of urine through the laceration. 
And furthermore, the rent would assume 
very different proportions or dimensions in 
a dilated and a contracted state of the organ. 
In order, therefore, to guard the patient 
against any injury which may arise from 
the catheter being pushed through the 
lacerated opening in the bladder, a large 
flexible instrument should be used, which 
has an opening at the extreme point, and 
not at the sides near the end, as the cathe- 
ter in ordinary use has. The flow of half 
an ounce of urine, or even less, through 
such an instrument is sufficient to satisfy 
the operator that the bladder contains no 
more. The surgeon must satisfy himself 
upon physiological principles regarding the 
quantity of urine drawn off, and not cal- 
culate upon a very abundant secretion. 
Should the catheter be secured in the ure- 
thra? If its point could be fixed just 
within the orifice of the bladder, the urine 
as secreted would drop from the open end, 
and all danger of its entering the peritoneal 
cavity would be thus avoided. But if there 
be any risk of introducing it too far, or of 
leaving it even in the rent, it is clear that 
the repeated introduction of the instrument 
is preferable. A reply to this query must 
then, I think, be submitted to the judg- 
ment of the surgeon. The patient must 
not, on any account, be allowed to make a 
voluntary effort to micturate ; and the use 



of the catheter should be persisted in for 
not less than fourteen days after the receipt 
of the injury. 

It should be here stated that many sur- 
geons doubt the possibility of recovery after 
rapture of the bladder and its peritoneal 
covering^ that is to say, after extravasation 
of urine into the peritoneal cavity. Read- 
ers interested in this subject may refer to 
the controversy between Dr. Eben Watson 1 
and Dr. Gillespie 2 on Mr. Chaldecott's 
case. A paper on this injury by Dr. Har- 
rison 3 is of great interest. Recently, Dr. 
Thorp' 4 has published a case ' ' in which the 
peritonea] sac was washed out with tepid 
water injected through the rent in the or- 
gan, ' ' ending in recovery ! It is to be much 
regretted that only the local symptoms of 
the injury are fully detailed. We vainly 
search in the account of the first two days 
after the injur}' for those constitutional 
symptoms of extravasation of urine into 
the peritoneum which are so constantly 
present after that occurrence. This omis- 
sion is most unfortunate, after the intro- 
ductory observations which precede the re- 
cital of the case. 

The urinary bladder has been ruptured 
by the same local cause as produced a frac- 
ture of the pelvis. This result has hap- 
pened without the fragments of the bones 
inflicting the injury to the viscus. An in- 
stance of this injury is related by Mr. Part- 
ridge, in the Pathological Transactions, 
vol. v., p. 194. The consequences of these 
injuries are usually so severe that the prog- 
nosis is most unfavorable. The treatment 
of the case will not differ from that before 
described. 

2. Foreign bodies may inflict injuries on 
the urinary bladder, after penetration of 
the abdominal walls ; from the neighbor- 
ing canals ; or from the excretory canal, 
the urethra; and, lastly, fragments of the 
pelvic bones ma}' lacerate or penetrate its 
walls. 

Penetrating wounds of the abdominal 
walls produced by projectiles from fire- 
arms, bayonet and sword thrusts, nails, 
spikes, the horns of animals, or surgical 
instruments, may extend into the urinary 
bladder. Bullets have lodged in this vis- 
cus, and remained in its cavity sufficiently 
long to become covered with deposits from 
the urine. Some interesting cases are re- 
lated by Mr. Guthrie, 5 to which, and to 

1 Edinburgh Monthly Journal, 1848; the 
vol. for 1849 ; and the Glasgow Medical Jour- 
nal, 1859. 

2 Edinburgh Monthly Journal, 1859. 

3 Dublin Journal of "Medical Science, 1836, 
vol. ix., p. 349. 

4 Dublin Quarterly Journal, 1868, p. 306. 

5 Commentaries on the Surgery of War, 5th 
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the essays on Gunshot Wounds and on 
Injuries of the Abdomen, we must re- 
fer the reader. 

Iron or wooden stakes which have en- 
tered at or near the anus, after penetrating 
the walls of the rectum, may perforate the 
urinary bladder. Injuries of this kind are 
on record. 

A very singular case is recorded by Mr. Pres- 
cott Hewett, in which the rectum and urinary- 
bladder were transfixed by the patient falling 
upon the broken leg of a chair. Death resulted 
jn this case from peritonitis, arising from ex- 
travasation of urine into the peritoneal cavi- 
ty. 1 But a case has been described to me by 
my friend Mr. Buee, of Slough, in which re- 
covery took place. A man forty-six years old, 
whilst at play with a companion, was pushed 
off a cartload of fagots, and fell on to a pointed 
stake which had been driven into the earth. 
This, passing through the anus, transfixed the 
walls of the rectum, and tore the posterior re- 
gion of the bladder immediately behind the 
prostate gland. The index-finger was passed 
into the bladder through the wound. The 
man complained of intense pain. He was bled, 
and a full dose of opium administered. Mus- 
tard cataplasms and fomentations were applied 
over the abdomen. He was kept in bed, and 
in two months after the injury the urine was 
voided by the urethra. [Avery similar case, 
occurring in a boy, was recently reported by 
Dr. W. Hunt, to the Academy of Surgery, of 
Philadelphia.] 

Sounds, catheters, and lithotrites, if em- 
ployed without due care, may be thrust 
through the walls of the bladder. Per- 
forations may be made in the bladder with 
catheters, under the impression that the 
patient is suffering from retention of urine, 
whilst effusion into the abdomen is the 
real cause of the malady. 

M. Velpeau states, that he has known this 
accident to occur at one of the large hospitals 
in Paris. The patient was sounded, and no 
urine came away; they pushed with greater 
force, and a very large quantity of serous fluid 
escaped. This was a case of ascites, and the 
instrument had penetrated the peritoneum. 
M. Velpeau adds, " I was sent for three times 
in 1832 to urgent cases, and I then saw how 
very easy it would have been to have made 
the mistake. One of the patients had not 
passed any urine for four days, and had his 
hypogastrium very much distended. I found 
the bladder empty. He died the same day, in 
consequence of an intestinal rupture, from ex- 
ternal violence, which caused the effusion.". 2 

In the use of instruments during parturi- 
tion, direct injury may be inflicted on the 
bladder ; or secondary mischief may arise 
by violent contusion of the part, causing 

edit., 1853, pp. 572, et seq. ; also Med-Chir. 
Trans., vol. xxxiii., pp. 197, 198. 

1 Trans, of the Path. Soc. of London, vol. i., 
p. 152. 

2 Velpeau, Traite complot d'Anat. ehir. gen. 
et topograph, du Corps humain. 



extensive sloughing. And if care be not 
observed to ascertain whether the bladder 
is distended, the passage of the child's 
head in labor may cause it to burst. The 
treatment, however, of the consequences 
of such injuries, will be described in an- 
other essay (Surgical Diseases of Wo- 
men). 

Cases are on record, and have occurred 
in my own experience, in which fragments 
of the pelvic bones ; the result of fracture, 
have penetrated this viscus, causing a fatal 
issue from extravasation of urine. 

3. The urinary bladder is sometimes rup- 
tured by an accumulation of secretion. 
Cases of this kind are, however, very rare. 
The injury occurs in foetal life and in the 
adult. 

Mr. Wilkinson King has published the 
report of a case of a foetus in which the 
bladder was burst by accumulated urinary 
secretion. It happened in consequence of 
the urethra being congenitally impervious. 1 
Also, cases bearing on this subject are re- 
lated by Dr. Robert Lee. 2 In the Museum 
of the Royal College of Surgeons, there 
is a preparation (No. 1967) of "the blad- 
der of a woman which burst near the en- 
trance of the ureter, in consequence of 
neglected retention of urine. ' ' See Dis- 
eases of the Urinary Organs. 

Dislocation of portions of the urinary 
bladder forming hernial tumors in the 
scrotum, is noticed in the essay on Dis- 
eases of the Urinary Organs. A re- 
markable case is recorded in the Pathologi- 
cal Transactions, vol. iv. , p. 187, illustrated 
by woodcuts. 

Foreign bodies in the bladder. — The fol- 
lowing remarks apply to foreign bodies 
introduced into the bladder along the 
urethra. 

Portions of catheters and bougies, me- 
tallic or flexible ; pieces of straw, of to- 
bacco-pipe, pen-holders, hair-pins, a piece 
of French chalk, of slate-pencil, a bodkin- 
case ; — these are all articles which have 
been removed from the bladder or urethra. 

If the foreign body remains long in the 
bladder, it generally becomes coated with 
deposits from the urine. 

In 1829 a sailor was in Guy's Hospital, under 
the care of Mr. B. B. Cooper. Three months 
before, a portion of a bougie which he was 
using broke off, and remained in the bladder. 
After many ineffectual attempts to remove it 
with the forceps had been made, Mr. Cooper 
performed the usual lateral operation of lith- 
otomy. The piece of bougie, coated with phos- 
phates, was removed. The man, however, sub- 
sequently sank from disease of the kidneys. 
The case is related in Guy's Hospital Eeports, 

1 Guy's Hospital Eeports, vol. ii., 1837, p. 508. 

2 Med.-Chir. Trans., vol. xix., pp. 238 et seq. 
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1844, p. 176, and the piece of bougie is in the 
hospital museum. 

Catheters made of gutta-percha become 
by age and use rather brittle. 

A man was admitted into Guy's Hospital 
under my care, who, after having used an in- 
strument of this material for some time, broke 
off a piece of the end as he was removing it 
from the bladder. He soon felt inconvenience 
from it ; and on examination it was easily felt 
with a sound, as well as some concretion which 
had been deposited on it. I introduced a lith- 
otrite, and succeeded in breaking the tube in 
pieces. The fragments were voided with the 
urine by the ordinary act of micturition, and 
the patient was entirely relieved of his diffi- 
culty. 

An elderly man, who had been in the habit 
of introducing a silver catheter and retaining 
it for some time, when in bed, fell asleep, and 
rolling over, broke the instrument. About 
half was withdrawn, leaving the remainder 
partly in the bladder and partly in the urethra. 
I introduced a long pair of forceps by the 
urethra, and fixing the catheter by pressure in 
the perinseum, was able to grasp the tube and 
extract it. Fortunately the broken end of the 
metal was rather rough and slightly bent at 
the site of fracture, which afforded a good 
hold for the forceps. 

Mr. H. Norris sent to Sir Astley Cooper a 
number of calculi formed upon a piece of straw. 
The patient from whom they were removed 
had been in the habit of introducing a tube of 
this material to empty his bladder. 1 

In the Museum of Guy's Hospital there is 
the section of a large calculus, the nucleus of 
which consists of a portion of tobacco-pipe. 
Sir Astley Cooper used to relate a case in which 
the nucleus was a silver toothpick. 2 

A man entered Guy's Hospital, under my 
care, who had passed the wooden handle of a 
magnum-bonum steel-pen into his urethra and 
bladder, with the view to stir up some sedi- 
ment which he believed to be therein. Many 
attempts were made with differently-shaped 
forceps to extract it. None of them held it 
sufficiently firmly to allow it to be pulled from 
under the pubic arch. Its end was distinctly 
felt through the walls of the urethra in front 
of the scrotum. It was necessary to open this 
canal at that point, and then it was easily 
removed. 

Incised wounds of the urethra and cor- 
pus spongiosum urethras heal very quickly, 
and experience has shown that the removal 
of bodies impacted in the urethra is ac- 
complished with less injury to the canal by 
external incision than by subjecting the pa- 
tient to the risk of lacerating the tissues 
by the use of forceps, and the pressure ex- 
erted by the foreign body to be removed. 

The direction of all incisions should be 
parallel with the long axis of the urethra ; 
the opening in the integuments should be 
larger than in the corpus spongiosum, and 

1 A relation of the case, and a drawing of 
the stones, is given in Guy's Hospital Reports, 
1840, p. 241. 

2 Guy's Hospital Reports, 1837, p. 273. 



that in the last structure longer than in the 
submucous tissues and mucous membrane. 
The edges of the wound are on no account 
to be brought together with sutures, but it 
shouldbe allowed to heal by granulation. 
There is no necessity for the introduction 
of a catheter. 

An application was made to the late Mr. 
Avery to remove from a man's urethra, a two- 
pronged wire hair-pin, such as ladies employ 
to arrange their hair. The patient had intro- 
duced it with the bent end foremost, and when 
he let go of the pointed ends they sprang side- 
ways, and became impacted in the walls of the 
urethra, at some distance from its orifice. Mr. 
Avery introduced a metallic tube into the 
urethra, pressed the points of the pin together, 
and conducted them into the tube, where they 
became fixed ; both the tube and pin were then 
easily withdrawn. 

But the strangest thing to introduce into 
this canal was a piece of French chalk, scraped 
to a convenient size and shape. At its middle, 
one end of a piece of string was tied, and to 
the other end of the string the half of a com- 
mon shoe-horn. The man actually came into 
Guy's Hospital with this dangling from his 
penis. Mr. Thomas Callaway removed the 
chalk. 

"Women occasionally introduce foreign 
bodies into the bladder. The comparative 
shortness of the urethra enables the sur- 
geon to remove them with greater facility 
than in the male sex. The operation may 
be accomplished after dilatation of the 
canal, when attempts made before have 
failed. 1 Mr. Steel removed from the blad- 
der of a girl a bone bodkin-case, with a 
piece of thread tied around its middle. 2 

Foreign bodies occasionally pass from 
the urethra, the entrance of which into 
the canal is not always explicable. 

An interesting case of this kind was one in 
which the substance seemed to be a fish-bone, 
which was voided by a patient who was under 
the observation of Mr. B. B. Cooper. It is re- 
corded in Guy's Hospital Reports, 1841, p. 189. 
Mr. Alfred Roberts, of Sydney, sent to Guy's 
Hospital Museum a piece of slate-pencil which 
had been removed from the bladder, and which, 
as that gentleman states, is proved to have en- 
tered the bladder from a neighboring viscus. 

The presence of a foreign body in the 
bladder having been detected, it must be 
removed. In the female this may be ac- 
complished by dilating the meatus, and 
making use of forceps especially adapted 
to seize and retain the body. It may per- 
haps be broken with a lithotrite. In the 
male the length of the urethra precludes 
the hope of extracting a foreign body from 
the bladder by means of forceps introduced 
along the canal ; but it may be crushed 

1 See Med.-Chir. Transactions, vols. viii. and 
xii. ; two papers by Sir Astley Cooper. 

2 Guy's Hospital Reports, 11:53, p. 316. 
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with a lithotrite, and the fragments after- 
wards expelled. If this cannot be done, 
an incision may be made in the centre of 
the perineum, the urethra opened, and 
the extraneous body removed by dilating 
the prostatic portion of the canal ; or the 
usual operation of opening the bladder, as 
in the lateral operation for lithotomy, can 
be performed. 

Injuries of the urethra. — 1. Simple in- 
ched wounds of the urethra readily heal 
when longitudinal. Such wounds are dan- 
gerous in proportion to their depth, as re- 
gards their direction, and the tissues which 
may be implicated in the injury. 

A man fifty -two years old was admitted into 
Guy's Hospital, under my cave, in 1855, who 
had fallen upon a chisel a few days before ad- 
mission. This instrument had inflicted a 
wound at the back part of the scrotum, and 
cut iuto the urethra. When admitted, the 
tissues of the scrotum, penis, perineum, and 
hypogastric region of the abdomen, were in- 
filtrated with urine, and the integuments 
gangrenous in several points. Free incisions 
were made into the connective tissue of the 
regions involved in the disease; but, in spite 
of the liberal administration of stimuli and 
opium, he became delirious, and died within a 
fortnight after the receipt of the injury. The 
rule in all like cases is to prevent the infiltra- 
tion of the tissues with urine; and therefore 
there cau be no objection to enlarge the exter- 
nal wound, if there be the slightest reasou to 
fear that this secretion may become extrava- 
sated. The man whose case is related above 
died from the effects of extravasation of urine, 
namely, gangrene ; and had he sooner applied 
for relief, it is quite possible he might have 
lived. 

Contused and lacerated wounds of the 
urethra. — Injuries incidental to the female 
urethra are rare. It is so short and so well 
protected by the surrounding parts, that 
contusions which would cause laceration 
of this canal in the male, generally pro- 
duce their influence on the vagina or apart 
of the vulva. It is liable to injury in the 
treatment of difficult parturition, the 
effects of which are shown in the existence 
of fistulous communications between this 
canal and the vagina. The treatment of 
such cases is described in another part 
of this work (Surgical Diseases of 
Women). 

But the urethra of the male is often 
lacei'ated, at any age, especially in boy- 
hood or .youth. The injury is produced by 
violently striking the perineum in falling 
astride a firm resisting body, such as the 
top rail of an iron or wooden fence, the 
back of a chair, the sharp edge or corner 
of a box, or of any hard body, in fact, 
which just fits the "crotch" or perineal 
region. The urethra is unfortunately so 
placed as to receive the full violence of such 
a blow. For, between the pubic arch above 
and the resisting body below, it is violently 



driven against the former, and becomes 
torn transversely. It may even be com- 
pletely severed. In this case the conti- 
nuity of the mucous membrane is destroyed, 
and if the surrounding parts be much de- 
tached from their fascial connections, the 
two torn extremities of the urethra lie 
widely apart from one another. The por- 
tion of the canal most frequently torn in 
this manner is that which is placed in re- 
lation to the deep perineal fascia, and the 
rent may be anterior or posterior to this 
structure. The greatest risk to life attends 
the latter variety ; for if extravasation of 
urine takes place into the connective tissue 
of the pelvis, the danger of intrapelvic 
suppuration and peritonitis is imminent. 

The simplest form of injury to the ure- 
thra very often happens to boys, who in 
climbing over railings fall astride the top- 
most bar. A little blood flows from the 
urethra, as the immediate result of the in- 
jury ; and, after the lapse of a few hours, 
the scrotum becomes ecchymosed and 
swollen. The urine voided by the efforts 
of the patient soon after the receipt of 
the injury is often bloodless, or but slightly 
tinged with blood. Its contact with the 
abraded surface gives pain, and, in conse- 
quence, the child is averse to repeat the 
effort. In course of time, however, he is 
impelled by an urgent desire to empty the 
bladder. Such attempts being fruitless, a 
surgeon is called, and his assistance is re- 
quired to relieve the bladder of its contents. 
The retention of urine is caused partly by 
the effusion of blood into the cells of the 
corpus spongiosum urethras and surround- 
ing tissues, and partly by inflammatory 
effusion in the immediate neighborhood of 
the wounded mucous membrane. Great 
caution, care, and gentleness are required 
in the introduction of an instrument. It 
should be, at first, a flexible catheter with- 
out the stilette. Failing to introduce this, 
the stilette may be inserted ; and if the 
obstacle be still insuperable, a metallic 
catheter must be employed. The introcluc- 
tion of the instrument is sometimes facili- 
tated by gently pressing the point against 
the superior wall of the urethra. A cath- 
eter should not be secured in the bladder, 
for when this is done, the urine may ooze 
along the canal, by the sides of the instru- 
ment, and become extravasated into the 
tissues about the site of the laceration. 
Besides, the presence of the instrument 
stretches the urethra, and tends to keep the 
divided tissues apart. Wai-m fomentations 
or evaporating lotions should be applied to 
the contused regions. If there be contin- 
ued hemorrhage, the local application of 
ice is indicated. 

The following case is a good illustration of 
the symptoms, the treatment, and its happy 
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results, of a contused wound of the urethra. 
A man thirty-eight years old fell astride the 
back of a chair, and very soon afterwards passed 
blood from the urethra. Five hours after the 
receipt of the injury he was admitted into 
Guy's Hospital. The bladder was distended, 
blood flowed from the urethra, and he was suf- 
fering much from local pain. I introduced a 
large flexible catheter, through which the tirine 
flowed freely without blood. This was secured 
to the penis, and allowed to remain in the 
bladder the three succeeding days. The cath- 
eter was then withdrawn, as the urine could 
not pass through it ; but I was unable to intro- 
duce another. The instruments seemed to run 
behind the prostate gland. As the man could 
not void urine, I incised the perineum along 
the line of the raphe. This region contained 
much extra vasated blood, and the urine flowed 
freely from the wound. Everything proceeded 
satisfactorily until the sixth day after the 
operation, when profuse hemorrhage occurred. 
It was arrested by applying cold and pressure. 
At the end of a month after the injury the 
perineal wound was entirely closed, and all the 
urine voided by the urethra. When he left 
the hospital there was no contraction of the 
Tirethra, for I could pass a large metallic sound 
without causing any pain. 

The most extensive injury to the urethra 
and surrounding parts may exist without 
there being any indications in the perineal 
region for some time after the accident. 

A yoimg man was brought iuto the hospital 
who had fallen astride one of the large hooks 
which connect railway carriages. A few hours 
after the accident the perineum showed no 
signs of injury, and a little blood only passed 
per urethram. He desired to micturate ; made 
an attempt to empty the bladder, but failed to 
pass a drop of iirine. I introduced a flexible 
catheter without difficulty, and drew off an 
ordinary amount of urine tinged with blood. 
I withdrew the catheter, surmisiug that no 
impediment would subsequently arise to pre- 
vent the introduction of an instrument. How- 
ever, greatly to my disappointment, the next 
time micturition was desired, the patient was 
unable to pass a drop of urine, and a catheter 
could not be introduced into the bladder. Dur- 
ing the interval which had now elapsed since 
the introduction of the catheter, the integu- 
ments of the perineum and scrotum had be- 
come ecchymosed, swollen, and painful on 
pressure. An incision was made through the 
integuments along the whole extent of the 
raphe, and the severity of the injury was at 
once detected by gentle examination with the 
finger. The tissues, covered by the integxi- 
ments, were extensively torn, the prostate 
gland could be felt; but as a very large quan- 
tity of extravasated blood filled the perine- 
v.m, the wound of the urethra was not dis- 
coverable. Soon after the perineum had been 
incised the urine escaped at the wound, suppti- 
ration was established, and cicatrization pro- 
ceeded favorably. The man was able to pass 
water from the urethra in a very good stream. 
After a time, however, the cicatrix of the ure- 
thra contracted, and a phosphatic calculus 
formed in the bladder. This was extracted by 
the lateral operation ; the wound healed favor- 
ably, and the man passed water in a very 



good stream when I last saw him. In this 
case, it is not probable that the urethra was 
completely divided transversely. 

The following case is one of complete trans- 
verse division of the urethra in the perineum. 
A boy, fourteen years old, was brought into 
Guy's Hospital in January, ]856. The penis, 
scrotum, perineum, and hypogastric region 
were black with effused blood. Retention of 
iirine had existed many hours, and the dis- 
tended bladder could be felt, as high as the 
umbilicus. This injury had been produced 
by a fall astride a rail. There was not even a 
scratch on the integuments anywhere. Of 
course, au attempt was made to pass a catheter, 
but it could not be introduced into the blad- 
der. I therefore made an incision along the 
line of the raphe, and the urine soon began to 
trickle away ; but I was unable to discover the 
vesical end of the urethra. All the urine 
passed through the perineal wound for some 
weeks, but, by degrees, through the whole 
length of the tirethra. Only a few drops es- 
caped by a fistulous opening in the perineum. 
After unsuccessful attempts to close this, I 
divided the perineum and urethra upon a 
grooved staff, and introduced a flexible cathe- 
ter, in the hope that the urethra might be 
established by healing over it. In this I was 
disappointed ; and the boy left the hospital 
with the urethra contracted, and the imne 
passing out of the perineal fistula. He next 
entered another metropolitan hospital, where 
the surgeon, by the performance of an opera- 
tion similar to that above described, succeeded 
in closing the fistula, re-establishing the ure- 
thra and keeping it pervious, so long as instru- 
ments were daily employed to prevent con- 
traction. The boy left the hospital, neglected 
to pass the bougie, and the urethra contracted. 
He then suffered from retention of urine ; a 
No. 1 catheter was passed, and by increasing 
the size of the instrument the urethra was 
dilated. Urinary abscesses subsequently 
formed in the perineum, fistulee were estab- 
lished, and to cure these the perineum was 
divided as before. This wound never entirely 
closed ; he was again admitted into Guy's 
Hospital, suffering with stricture and perineal 
fistulse, and left it only slightly relieved. In 
April, 1869, he again came under my care. The 
last few months he had passed in great dis- 
tress. There was a small fistula in the peri- 
neum, through which he voided all the urine. 
I could not pass an instrument along the ure- 
thra beyond the perineum. The canal was 
quite closed. From the perineal fistula a probe 
readily passed into the bladder. That viscus 
was inflamed, and his constitutional powers 
were very low. I divided the perineum, in 
the middle line, and established a free com- 
munication with the anterior division of the 
urethra. In due time this operation was at- 
tended with complete success, and the man, 
now twenty-seven years old, left the hospital 
passing urine easily through the whole length 
of the urethra, but with a perineal fistula. 

The danger to life resulting from extravasa- 
tion of urine into the pelvic connective tissue, 
as a consequence of rupture of the urethra and 
laceration of the surrounding textures, is illus- 
trated by the following case. It also demon- 
strates the ill effects arising from delay in 
cutting open the perineum, as well as from 
plugging the part with a sponge to arrest 
hemorrhage. 
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A healthy man, thirty-eight years old, fell 
astride a chest, and struck his perineum 
against one of its corners with great violence. 
He came soon after to the hospital, and my 
dresser passed a flexible catheter without any 
difficulty, and fastened it to the penis. The 
next day, the scrotum, perineum, and penis 
were infiltrated with blood, and quite black. 
The urine was passed freely through the 
catheter. The following day the catheter be- 
came filled with coagula, and blood passed 
along the urethra by its sides. It was removed 
forty-eight hours after the infliction of the 
injury, and as the urine did not flow away, I 
incised the perineum along the raphe. The 
coagulum was large, and the hemorrhage pro- 
fuse. The urethra was severely torn, and the 
finger could be passed deeply as far as the 
prostate gland and by its sides. A catheter 
could not be introduced into the bladder. The 
hemorrhage was arrested by the local applica- 
tion of cold, and a piece of sponge placed in 
the wound. The next day evidences of local 
peritonitis appeared, pain in the hypogastric 
region, shivering, small wiry pulse, and at last 
hiccough. Opium was freely administered ; 
but the constitutional disturbance increased, 
the wound became gangrenous, and the man 
expired upon the eighth day after the receipt 
of the injury. The decomposition of the body 
was far advanced when the post-mortem ex- 
amination was made, and no well-marked in- 
dications of peritonitis or of pelvic suppuration 
were discernible. Death was, however, cer- 
tainly due to the severe constitutional excite- 
ment caused by the injury and its conse- 
quences ; and if sufficient local evidence of the 
fact was wanting, its absence must be attribu- 
ted to the condition of the body at the time the 
necropsy was made. Doubtless the man died 
from constitutional disturbance, caused by the 
extravasation of urine into the pelvic subperi- 
toneal connective tissue; and as regards the 
treatment of the case, the question is, whether 
it would not have been better to have incised 
the perineum sooner after the injury. In cases 
of this nature it is impossible to judge of the 
extent of the mischief in all of them, and as in 
this instance the catheter was in the bladder, 
and the urine flowed freely through it for thir- 
ty-six hours, I did not consider the operation 
of incising the perineum demanded immedi- 
ately after admission. In all probability the 
extravasation of urine was extending, in con- 
sequence of the fluid escaping by the sides of 
the catheter, and as the coagulum was quite 
superficial, just beneath the integuments, the 
urine infiltrated the deeper-seated tissues, and 
passed behind the deep perineal fascia, which 
was lacerated. I should not again make use 
of a sponge and plug to restrain the bleeding, 
unless a catheter could be retained in the 
bladder ; for I think it partly assisted in pre- 
venting the escape of the urine with the free- 
dom so desirable in these cases. Local pressure 
with the finger is the best means to arrest 
hemorrhage from this region. 

The loeal treatment in all eases of injury 
to the urethra, in which there is reason to 
fear that extravasation of urine may take 
place, is now clearly established. It con- 
sists in making an incision along the raphe 
of the perineum, so as to allow the fluid to 
escape with the utmost facility. Delay in 



the performance of this operation causes 
imminent risk to the life of the patient, 
and probably. an aggravation of the local 
mischief. 

I have, on one occasion only, used a suture 
to retain the divided ends of the urethra in 
contact. The treatment was attended with 
the most successful results. A. very healthy 
boy, fourteen years old, was kicked on the peri- 
neum by a horse. He came into Guy's Hos- 
pital with retention of urine. The perineal 
region was filled with blood, and I was unable 
to pass a catheter. I divided the perineum in 
its middle line, and after clearing away the 
coagula saw the divided ends of the urethra. 
The orifice of the posterior division of the 
canal was hanging freely in the wound, having 
been detached from the corpora cavernosa. 
With a single suture, I brought the ends of the 
urethra together, passed a gum-elastic cathe- 
ter into the bladder, and fixed it there. The 
wound healed rapidly ; not the least contrac- 
tion has followed the cicatrization, although 
it is now three years since the accident hap- 
pened. 

The constitutional treatment consists in 
supporting the powers of the patient, and 
in administering opium if there be much 
local tenderness, especially in the hypogas- 
tric region. Should symptoms of perito- 
nitis arise, the treatment suitable to arrest 
that malady must be adopted. 

Injuries of the urethra, inflicted from its 
mucous surface, frequently result from the 
passage of foreign bodies along this canal. 
tn this category must be classed the lacer- 
ations of the urethra and its surrounding 
textures, by the forced introduction of 
sounds and catheters, in an effort made to 
reach the urinary bladder. The necessity 
for this operation arises in consequence of a 
contraction in some part of the calibre of 
the excretory tube. When, therefore, the 
urethra is wounded in front of the stricture 
by eatheterism, the direction of the wound 
is from its orifice on the glans penis towards 
the urinary bladder. An opening more or 
less valvular is made, and extravasation 
of urine does not commonly take place. 
The course of the wound, or "false pas- 
sage " as it is termed, varies much in length 
and in its relations to the surrounding 
parts. If the floor of the urethra be perfor- 
ated a little behind the bulb of the corpus 
spongiosum urethras, the wound may run 
behind the prostate eland, and then pene- 
trate the neck of the bladder. If the point 
escapes through the roof of the urethra, it 
may run behind the pubes and enter the 
anterior wall of the bladder. If it escapes 
from the urethra in front of the stricture, 
it may pass by it on one side or the other, 
and entering the canal again posterior to 
the constriction, a twofold perforation of 
its walls will be established. In these 
eases extravasation of urine will be almost 
certain to ensue. Many of the cases of re- 
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tention of urine admitted into the hospitals 
require the operation of puncture of the 
bladder from the rectum, in consequence 
of the existence of false passages resulting 
from unskilful attempts made to pass an 
instrument through the contracted urethra. 
Even fatal hemon-hage may ensue from a 
wound of the urethra thus made. 

A surgeon has often to treat these inju- 
ries. They are seen at two stages : the first, 
soon after the false passage has been made, 
when the patient has been suffering from 
retention of urine, and the bladder in a 
state of extreme distension filling up the 
pelvis. What is to be done? Opium in fall 
doses has been administered ; the patient 
has been placed in a warm bath, perhaps 
chloroform [or ether) has been inhaled ; 
two or three, or even more, surgeons have 
failed in their efforts to introduce a cathe- 
ter ; not a drop of urine has escaped from 
the urethra, but only some blood. Upon 
inquiry, we find the patient has been the 
subject of stricture for many years, and 
that for some weeks the urine has only 
dribbled away, and at times but a few drops 
could be voided. To delay emptying the 
distended bladder is now no longer admis- 
sible, and the cries and entreaties of the 
patient to be relieved compel immediate 
proceedings. One more attempt is made 
to introduce a catheter into the bladder, 
and although different sizes are selected, 
and the utmost dexterity employed, still 
the point of the instrument will run into 
the false passage, and, with the index- 
finger in the rectum, it may be felt near 
the prostate gland. By depressing the 
shaft of the catheter, and with a little force, 
at the same time directing the instrument 
with the index-finger in the rectum, it may 
be made to enter the bladder. The urine 
flows freely, and the sufferer is at once 
relieved. But is the relief permanent? 
The bladder is empty truly, but a false 
passage is established, by which the urine 
subsequently escapes into the connective 
tissue between the organs of the pelvis ; 
and the case becomes one of extravasation 
of urine. The condition of the patient is 
not, therefore, improved by this operation. 

Another operation by which the dis- 
tended bladder may be emptied, is that of 
making an incision in the centre [median 
line] of the perineum, and opening the 
urethra from that region behind the stric- 
ture. This has been successfully performed 
in several cases. 

[The great advantage of this operation, 
which is really an external urethrotomy 
without a guide, is that the surgeon, from 
the time his knife enters the bladder, has 
entire control of the situation, and the 
passage of urine may be kept free, while 
means are resorted to for the permanent re- 
lief of the stricture. The distension of the 



urethra behind the obstruction has, in some 
of the cases under the editor's care, made 
the finding of the canal an easy matter.] 

Two > other operations are practicable. 
1st, to introduce a trocar and canula from 
above the pubes into the bladder; 2d, with 
the same instruments to puncture the 
bladder from the rectum. I have no hesi- 
tation in strongly recommending the latter 
operation ; and this recommendation is 
founded upon the observation of a very 
large number of most successful cases. 
By this procedure, extravasation of urine 
will be prevented. The details of the opera- 
tion would be out of place here. 

The second stage is that of extravasation 
of urine. The escape of this fluid does 
not always depend upon the catheter being 
pushed into the bladder, but may arise in 
consequence of the urethra bursting pos- 
terior to the constriction. This last condi- 
tion generally depends upon a morbid state 
of the canal in that region, set up by the 
continued pressure of the retained fluid, 
by which the tissues are inflamed, and at 
last ulcerate or slough. 

The treatment of cases of extravasation 
of urine need not be fully detailed here, 
especially as we have already dwelt upon 
this point when describing lacerations of 
the urethra causing the same lamentable 
consequences. 

A curious injury of the mucous mem- 
brane and submucous connective tissue of 
the urethra occasionally takes place during 
the occurrence of a chordee. The patient 
feels something snap about two or three 
inches within the canal, a few drops of 
blood escape, and considerable tenderness 
or soreness is experienced during the act 
of micturition for a few days afterwards. 
The mucous membrane has been torn. The 
result is a cicatrization ; and as the cicatrix 
contracts, a hard wiry ring remains, which 
occasionally establishes a stricture. This 
may subsequently require treatment by 
dilatation or incision. 

When the urethra is lacerated in the 
prostatic portion of its course, the blood 
which flows from the wound passes back- 
wards into the bladder, coagulates, and 
distends the organ. Great suffering re- 
sults ; constant desire exists to empty the 
viscus, and ineffectual attempts are made. 
The distended bladder may be easily felt in 
the pubic region, and although a catheter 
is passed, the size of the distension of the 
bladder is not diminished. Perhaps a few 
drops of blood and urine flow through the 
instrument, and that is all. Under these 
circumstances the viscus may be emptied 
by fixing a syringe to the end of a metallic 
catheter, which should be first introduced 
into the bladder. It is always advisable 
to make use of a larger instrument than 
that with which the injury was inflicted. 
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To make the junction of the catheter with 
the syringe impermeable to air, some 
warmed white- or bees- wax should be press- 
ed around them at that point. Elevation 
of the piston slowly and steadily will then 
remove all the coagulated blood from the 
bladder. To aid the operation, a little 
water at the temperature of the urine may 
be injected. 

Foreign Bodies in the Urethra. 

The reader is referred, on this head, to 
the essay on Calculus. 

(B.) Injuries of the Organs of Gen- 
eration. 

Injuries of the penis. — Contusions and 
wounds of this organ are uncommon. In 
contusions, the effused blood extends freely 
in the loose subcutaneous connective tissue, 
and produces an unusually dark-purple hue 
in the part. If blood be effused into the 
cells of the cavernous bodies, it produces a 
remarkable induration at the seat of injury, 
and, when general, permanent priapism for 
many days. 

[A most remarkable case, in which by 
crushing force the penis was dislocated 
from its cutaneous sheath and engaged 
under the skin of the inguinal region, re- 
maining there for eighteen days, may be 
found in the Philadelphia Medical Times 
for January 2, 1875, p. 216. The original 
report, by Moldenhauer, appeared in the 
Berliner Klin. Woehensehrift, 1874, No. 45.] 

Incised and lacerated wounds of the.in- 
teguments only differ from those of other 
parts in consequence of the loose attach- 
ment of these textures to the fibrous cov- 
ering of the corpora cavernosa. When the 
wounds are large, their edges become widely 
separated, so much so in some cases as to 
lead to the belief that part of the integu- 
ment is entirely removed. 

There is scarcely any region of the body 
in which the edges of wounds require to 
be so carefully adjusted as in this. Su- 
tures are indispensable to their treatment. 
Whether the wound be incised or lacerated, 
the edges must be maintained in contact 
with either metallic wire or silk sutures, 
and dry or wet lint should be gently rolled 
round the part to support it. 

As the result of a contusion of the glans 
penis, I have seen that part of the organ 
become gangrenous. 

A man, seventy-nine years old, said that lie 
struck the glans penis in a fall. It became 
sore, inflamed, and subsequently gangrene at- 
tacked it. It sloughed off, the wound soon 
healed, and he passed water as well as ever. 

Incised wounds of the prepuce require 
sutures. This fold of integument is some- 
times injured in coition, and the result is 



more or less inflammation, giving rise to 
paraphimosis. The frrenum prueputii may 
be torn by the same act. Hemorrhage to 
a considerable extent occurs, but it is easily 
controlled by cold or pressure. 

An injury, by no means very rare, is in- 
flicted by children who tie a thread or 
string around the root of the penis. Be- 
coming frightened, and unable to remove 
the ligature, they delay to speak of it, and 
the result is, at first congestion, afterwards 
inflammation, and at last ulceration at the 
site of the ligature. The removal of the 
offending cause suffices to place the parts 
in a condition to heal quickly, with the ap- 
plication of water-dressing. 

The following singular deformity, which 
forms the subject of the woodcut, was seen in 
Guy's Hospital in 1867. The man was ad- 
mitted under the care of Mr. Hilton for another 
complaint. The details are from notes taken 
by Mr. Eastes, then Surgical Registrar. W. 
D., aged 50, nineteen years ago, whilst groom- 
ing a stallion, was knoeked clown by the ani- 
mal, knelt upon, and bitten on the thigh. The 

Fig. 173. 




Fig. 173. Results of old laceration of the corpus 
spongiosum. 

horse taking hold with his teeth of the trousers 
and penis of the man, lifted him sufficiently 
from the ground to enable him to cluteh the 
manger and thereby escape. On examination 
of the penis he saw something projecting from 
the urethra, just as now represented. There 
was no wound on the penis, but a little blood 
flowed from the end of the protrusion and 
from the ordinary passage by its side. He wa3 
confined to the house for four weeks. The 
woodcut shows a cylindrical body projecting 
from the urethra. It was pinkish, soft and about 
a third of an inch in diameter and li inch 
long. Its end was rounded, and at the point 
there was a small white cicatrix. The corpus 
spongiosum urethrse terminated abruptly at 
about one inch behind the glans penis. The ex- 
planation of the appearance seems to be this. 
The corpus spongiosum was divided behind 
the glans penis, and being torn away from its 
attachments to the corpus cavernosum, becamo 
everted at the meatus. Micturition was per- 
formed without impediment, the urine being 
voided by the side of the protrusion. 

Iv juries of the prostate gland. — The 
prostate gland is so deeply seated in the 
pelvis, that it is not liable to injury except 
by penetrating wounds. Incised wounds 
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of the prostate usually heal very quickly. 
Such are those made in the operation of 
lithotomy. The most common injury to 
which this gland is liable arises from lacera- 
tion either of one of its lateral lobes, or of 
its posterior and central part, by the forcible 
perforation of its tissues with sounds and 
catheters. This injury can scarcely be re- 
garded as of rare occurrence, judging from 
the number of specimens accumulated in 
the museums of London. The growth 
connected with this gland, and denominated 
the "middle lobe," is frequently so situ- 
ated at the orifice of" the urethra as to offer 
an impediment, not only to the flow of the 
urine, but to the introduction of an instru- 
ment from the urethra. This contingency 
should be always remembered when any 
obstruction is met with at the moment the 
catheter reaches the orifice of the bladder. 
The perforation of this lobe is readily ef- 
fected with a metallic instrument ; it may, 
with care, be avoided, by the employment 
of a flexible catheter and stilette in most 
cases. When the end of the instrument 
impinges on the obstruction, it should be 
drawn from the urethra about half an inch ; 
then, by fixing the catheter with one hand, 
drawing the stilette out of it for about an 
inch with the other, and depressing both 
hands, or gently pressing the catheter on- 
wards by itself, it glides over the third lobe 
and enters the bladder. 

The indications of perforated prostate 
may not be immediate. But, after the 
lapse of an hour or two, the patient ex- 
periences an urgent desire to empty the 
bladder. He repeatedly attempts to do 
so, but in vain. Perhaps a few drops of 
blood escape from the urethra. Becoming 
alarmed, he sends for a surgeon, who finds 
the pubic region occupied by a hard mass, 
which is very painful when pressed. The 
surgeon again introduces a catheter, but 
no urine escapes. By dint of pressure 
above the pubes a few drops of urine mixed 
with blood are expressed, then a long 
coagulum, again a little more blood and 
urine, and next a coagulum, and so on until 
the mass in the pelvis is somewhat reduced 
in size. But still there it remains, and, as 
an accompaniment, the urgent desire of the 
patient to empty his bladder. Together 
with these local circumstances, the con- 
stitutional disturbance hourly increases ; 
mental excitability for a few hours is asso- 
ciated, at a later period, with great rest- 
lessness. Nausea, and intolerance of solid 
food, with a clammy white tongue, changes 
after a time to vomiting, continued retch- 
ing, and the attendant distress. The clam- 
miness of the mouth passes into a state of 
parched dryness, and the thirst is most dis- 
tressing. The tongue becomes-dry, brown, 
crisp, and rough on its surface. The pulse, 
at first full, rapid, and incompressible, by 



degrees becomes small and wiry, maintain- 
ing its rapidity, although, perhaps not 
regularly. Respiration is at first accel- 
erated, and lastly hurried. The skin is 
covered with perspiration, which in the 
later stages becomes cold, and the face as- 
sumes a congested, livid aspect, not unlike 
that seen in cases of peritonitis. 

The first thought which suggests itself 
to the patient as well as the surgeon, will 
be to relieve the distended bladder. How 
is this to be effected ? The introduction of 
the catheter gives no relief, and even the 
passage of the instrument through the in- 
jured prostate might tend to reopen the 
wound. However this may be, I consider 
the best plan is to introduce a large metal- 
lic or flexible catheter ; and then, by ap- 
plying at its end a syringe, as before de- 
scribed, the blood may be abstracted. The 
bladder may be irrigated with tepid water, 
and the operation repeated if necessary. 
Cold water injected into the rectum may 
arrest any further bleeding. 

The powers of the patient must be well 
supported, and sedatives or opiates admin- 
istered to obtain repose. 

I have never met with any injury of the 
vesicuke seminales. 

Injuries of the scrotum and testicles. — ■ 
The scrotum is often contused, and the ef- 
fect of the laceration of small vessels rami- 
fying in its textures is shown by effusion of 
blood taking place in the loose connective 
tissue of the organ. This causes it to 
swell and become of a black hue. The 
treatment of a case of this nature demands 
perfect rest, with care and arrangement to 
prevent the part remaining pendent whilst 
the patient is in bed. A small pillow or 
sand-bag 'should be placed between the 
thighs. The most suitable application is a 
slightly stimulating and evaporating lotion, 
which may be composed of liq. amnion, 
acetatis, spirit, tenuior, and distilled water, 
in suitable proportions. [Cold water does 
very well.] Lint wetted with this fluid 
should be placed over the injured part. 

Incised and lacerated wounds of the 
scrotum are produced by falling upon 
sharp substances, or astride of rails, hooks, 
etc. The wound is sometimes sufficiently 
large to permit the escape of one or even 
both testicles without their undergoing 
any injury. This extrusion of the testes 
partly depends upon the contraction of the 
fibres of the dartos, which corrugates the 
scrotum, and causes it to shrink to such a 
degree, that it might appear as if a consid- 
erable portion of the structure had been 
carried away as the result of the injury. 
Such not being the case, means must be 
employed to relax the contractile fibres of 
the dartos. Warmth and moisture will 
accomplish this. The region .should be en- 



832 



INJURIES OF THE PELVIS. 



veloped in lint wetted with hot water ; and 
when the integuments of the scrotum are 
sufficiently relaxed, the edges of the wound 
should be drawn together over the testicles 
by means of sutures. Either the inter- 
rupted or uninterrupted suture may be 
employed, and the material of the suture 
be silk or metal, according to the inclina- 
tion of the surgeon. Adhesive plaster is 
detrimental. Dry lint should be laid over 
the part, if the case be one of an incised 
wound ; moist lint, if the scrotum has been 
contused as well as torn and lacerated. 
Cold lotions are then to be applied in order 
to maintain the contractility of the dartos , 
for if the integuments are allowed to be- 
come relaxed and pendulous, suppuration 
takes place, and the pus collects in the 
most depending part, liepose and posture 
are points of too great importance to be 
neglected in the treatment of these inju- 



I)i juries of the testis, epididymis, andvas 
deferens. — The testicles may be seriously 
injured by pressure and contusion. The 
former injury frequently occurs in frays 
and broils by the forcible grasp of the hand 
of an antagonist ; the latter, by suddenly 
coming in contact with some resisting body, 
as when astride a rail or a saddle on a horse's 
back, or by a blow from a swiftly-moving 
body, as a cricket-ball. The constitutional 
effects of these injuries are m some cases 
immediate. Prostration, syncope, nausea 
rapidly followed by vomiting, and intense 
pain ensue, and some hours elapse before 
the suffering subsides. The pain is not 
confined to the organ injured, but extends 
in the track of the spermatic cord to the 
inguinal, abdominal, and lumbar regions, 
in which last it sometimes becomes most 
severe. After the first effects have sub- 
sided, a hydrocele of 'the tunica vaginalis 
may be the sequel. 

Absolute repose, the local abstraction of 
blood, the application of warmth and mois- 
ture, the support of the injured organ 
upon a pillow, are the local means to be 
adopted to prevent inflammation arising. 
This effect of the injury, however, fre- 
quently follows, and in the adoption of 
suitable constitutional and local remedies 
to arrest its progress, the usual precautions 
in regard to the diathesis and powers of 
the patient must be employed. 

Wounds of the testicle are uncommon. 
A punctured wound may be inflicted by 
the careless use of a trocar in the perform- 
ance of paracentesis scroti for hydrocele. 
The effect produced is more or less tender- 
ness and swelling of the organ, and occa- 
sionally the extravasation of blood into the 
tunica vaginalis. If an operator has rea- 
son to conclude that the testis has been 
thus punctured, it would be well to enjoin 



rest and apply cold lotions. By neglecting 
all precautions he might become involved 
in difficulty. . 

Incised wounds of this organ are very 
rare. They cannot easily occur without 
the serous cavity of the tunica vaginalis 
being opened, and the surgeon should re- 
member this in the adjustment of the 
edges of the wound. All serous surfaces 
being so active in pouring out adhesive 
lymph, the surfaces of the tunica vagina- 
lis testis and reflexa would soon unite to- 
gether when brought in contact; and thus 
the wound of the integuments would be all 
that remained to cicatrize. 

Complete section of the spermatic cord 
with a sharp instrument should be treated 
with the hope that union of the divided 
structures may occur. The divided artery 
would require twisting, but the ends of the 
vas deferens might be adjusted by a suture 
placed through the surrounding connective 
tissue in such a manner as to keep them in 
close contact. 

Rupture of the vas deferens. — Injuries of 
the excretory duct of the testis, or vas def- 
erens, are not noticed by surgical authors. 
Mr. Hilton has favored me with the history 
of three cases, in which he believes this 
duct was torn completely across. 

Case 1. A gentleman, between nineteen and 
twenty years old, was skating, and, in attempt- 
ing to cut a particular figure, in which act he 
swung himself round with great effort, he sud- 
denly slipped, so that his right leg was vio- 
lently abducted. At the same moment he felt 
something give way in his right groin, accom- 
panied with great pain. The right testis had 
not been the seat of direct injury, yet it began 
to swell almost immediately, and in a few 
hours blood passed from the urethra. Perfectly 
clear urine flowed away through a catheter 
introduced into the bladder, without any 
blood. This was an indication that the blood 
had entered the urethra, and that it did not 
come from the bladder or kidneys. The blood 
seemed to be arterial, but it was in small 
quantity. There was continued tenderness 
and pain near the right inguinal ring, and 
swelling of the right testis. Leeches were ap- 
plied over the lower part of the abdomen, and 
he was confined to bed two or three days, suf- 
fering much local pain resembling peritonitis, 
with considerable pyrexia. The bleeding from 
the urethra did not continue after the second 
day. The testis remained swollen for several 
weeks, and theu began to waste, until at last it 
was reduced to about one-third its normal size. 
At this time, now sis years since the accident 
occurred, the patient reports that the testis is 
of the ordinary size of the organ in a boy of 
twelve years old. Iu its present condition it 
causes no inconvenience. 

Case 2. A man, about twenty-eight years old, 
was quickly wheeling a barrow with two 
handles in the dark, when he was suddenly 
arrested in his course by the barrow meeting 
with an obstruction. The weight recoiled upon 
him, and shook him very much at the lowei 
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part of the abdomen. He stated that he felt 
something "give way" in his right groin. 
Arterial blood flowed from the urethra almost 
immediately after; and when seen an hour 
after the injury, he was then bleeding. Mr. 
Hilton passed a catheter, and drew off perfectly 
clear and bloodless urine. This case was at- 
tended with nearly the same local symptoms 
as the last, although not quite so severe or so 
prolonged. It was treated in the same way, 
except that a few leeches were applied to the 
testis, and with advantage. A fortnight after 
the injury, the right testis was much enlarged, 
and slightly painful on pressure. The oppor- 
tunity for further observation has not occurred. 
Case 3. A gentleman, about sixty years old, 
was running up-stairs in pursuit of one of his 
children. Hoping more certainly to overtake 
the child, he made a violent effort to catch 
hold of her foot, as she was turning the corner 
of the stairs. This he failed to do, and fell 
with his knees upon the step, but did not 
strike the groin. He felt a sudden pain and 
something "give way" in the right groin, 
close to the internal abdominal ring, and pres- 
ently blood trickled from the urethra. Mr. 
Hilton saw the patient about two hours after 
the injury had been inflicted. He introduced 
a catheter into the bladder, and the urine 
passed through it perfectly clear and bloodless. 
The patient was confined to bed for nearly 
fourteen days, with swollen testis and pain 
deeply seated behind the internal abdominal 
ring. Leeches were applied to the lower part 
of the abdomen and testicle. During four or 
five days a small and diminishing quantity of 
blood passed from the orifice of the urethra. 
The right testis subsequently diminished very 
considerably ; and when an examination was 
made, several months after the injury, it was 
not more than half the size of the left. 

In the details of the above cases there 
seem to be very good reasons to concur in 
the opinion, that the injury sustained by 
these men was laceration of the vas defer- 
ens. Mr. Hilton considers that this duct 
is divided within the. abdomen, between 
the internal abdominal ring and the point 
where it crosses the ureter, and that the 
blood flows from the artery which accom- 
panies it. The blood from this vessel trav- 
erses the tube, and so enters the prostatic 
portion of the urethra, anterior to the blad- 
der, thus leaving the urine free from blood. 

He adduces, in corroboration of the views 
above expressed, the details of a case dis- 
sected by him, in which he accidentally 
found one testis excessively atrophied, and 
the vas deferens of the same gland rup- 
tured and closed at both ends. The ends 
were at least two inches apart. The lower- 
most was lying near the crossing of its 
course with the ureter; the upper end was 
adherent to the surrounding connective 
tissue, near the internal ring. The vesic- 
ula seminalis on the same side was smaller 
than that on the opposite. 

The indications of this injury are a sud- 
den and violent pain in the groin, arising 
as the result of severe exertions, or of a 
blow ; the flow of bright-red blood from 
VOL. I, — 53 



the urethra, although the urine which the 
bladder contains is free from blood ; gradu- 
ally increasing pain, which extends over 
the lower part of the abdomen, accom- 
panied with more or less pyrexia. The 
bleeding ceases; the pain subsides; but 
the testis on the affected side becomes at 
first swollen and tender, and finally dimin- 
ishes, until, after the lapse of a few weeks, 
it becomes atrophied. 
_ Absolute rest in bed ; the local applica- 
tion of leeches, warmth and moisture ; and 
such constitutional remedies as serve to 
control and remove pyrexia, subserve the 
purposes of treatment, both general and 
local. 

Cases of this injury are doubtless rare, 
and these have been here introduced to at- 
tract the notice of the profession. 

Injuries of the uterus. 1 — The following 
arrangement will be adopted in describing 
the injuries of the uterus. 

In the unimpregnated state : 

. 1. "Wounds. 2. Contusions. 

In the impregnated condition : 

1. Wounds. 2. Contusion, without 
and with rupture. 

Rupture during parturition : 
1. Idiopathic. 2. Traumatic. 

Wounds of the unimpregnated uterus are 
very rare. Except in combination with 
violent and extensive injuries to the pelvis, 
there are, indeed, no cases on record. As 
Duparcque observes, "the fibrous, and as 
it were cartilaginous resistance of the womb 
whilst empty ; the small size of the organ ; 
its mobility, and its situation within a bony 
cavity, efficiently protect it from all violence 
capable of affecting the integrity of its 
walls." 

The same remarks apply to contusions 
of the empty organ as to wounds. 

[In the Boston Med. and Surg. Journal 
for 1870, p. 418, there is quoted from 
L' Union Medicale a case of spontaneous 
rupture of an unimpregnated uterus from 
a tumor, which would seem to have been 
an abscess of the wall.] 

In wounds in the impregnated state, the 
danger depends more on the hemorrhage 
which may be produced, the inflammation 
excited, and its consequences, and the pre- 
mature expulsion of the ovum which may 
follow, than on the fact that the uterus is 
wounded. Punctured wounds, or small 
rents by sharp instruments, may cause the 
dribbling away of the amniotic fluid quite 
as much as large injuries, thereby rendering 
abortion a certain result. 

Many cases of goring by cattle are on 
record ; and from the wounds so produced, 

1 In this section I have availed myself of 
the knowledge of Dr. Braxton Hicks, the tal- 
ented accoucheur-physician at Guy's Hospital. 
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the whole or part of the fetus has escaped 
into the peritoneal cavity, or completely 
through the abdominal walls. 

Planchon relates a case of a pregnant uterus 
being punctured by a uail projecting from a 
cart. Blood mixed with the liquor amnii es- 
caped from the wound. Death occurred in 
sixty hours. 

Baudelocq mentions a; case where the uterus 
was torn open by an ox, and recovery ensued. 1 

There is a case of recovery from puncture 
by a pitchfork reported in the American Jour- 
nal of Medicine, April, 1S47. 

The pregnant uterus has been tapped 
with a trocar for ascites, from which mis- 
take no ill effects followed. 

The wife of a sepoy was riding on an ox, 
which stumbled. She fell on its horns, one 
of which entered her abdomen and uterus. 
Through the wound the hand of the foetus 
protruded. The. foetus was extracted per vias 
naturales. The intestines protruded, but were 
replaced, and the woman perfectly recovered. 2 

The uterus has also been wounded in 
criminal attempts to procure abortion, the 
instrument used passing through its walls, 
producing occasionally fatal hemorrhage. 
A case occurred in the practice of an emi- 
nent accoucheur-physician, who examined 
the uterus after death, which took place 
from inflammation. The pointed instru- 
ment had entered the os uteri rightly, but, 
instead of following the axial curve, it was 
pushed towards the sacrum, through the 
posterior wall of the cervix into the recto- 
vaginal pouch of the peritoneum. 

The treatment of wounds of the preg- 
nant uterus depends much on the condi- 
tion of the parts. If the fcetus have not 
escaped, a wound of this organ must be 
treated on the usual principles ; perfect 
quietude, light dietary, and full doses of 
opium to check pain and uterine action. 
If the foetus have escaped, and there is yet 
a probability of bringing it through the nat- 
ural passages, the effort must be made with 
the greatest care ; should, however, the 
greater part present at the wound, then our 
best plan would be to draw the remainder 
gently through, removing the placenta, as 
in the Cesarean section, and finishing the 
proceeding, and adopting the same after- 
treatment, as in such cases. If only a small 
portion, as a limb, of the fcetus, project 
through the wound, it will be advisable to 
replace it, as early and with as much gen- 
tleness as possible ; taking care, the mo- 
ment labor sets in, to be ready to dilate the 
os uteri, either manually, or, still better, 
by the india-rubber dilating bags ; and then 
as soon as the fcetus can be turned, either 
by introduction of the hand, or by com- 

1 See Hull's Defence of Cesarean Section. 

2 London Medical Gazette, Oct. 1S46. 



bined external and internal version, we 
should deliver the foetus, in order that it 
may not again be driven through the uter- 
ine walls by their contractions. 

Contusions of the pregnant uterus, toith- 
out rapture. — During the early months of 
pregnanc^v, blows and injuries may produce 
inflammation of this organ, the symptoms 
of which will be severe pain in the hypo- 
gastric region, extending to the vulva, 
perineum, and thighs, combined with in- 
flammatory fever. The treatment will con- 
sist in depletion, calomel and opium, and 
the local application of leeches and hot fo- 
mentations. Abortion is generally the re- 
sult ; but abscess or chronic inflammation of 
the womb, or adhesions, may be the sequel. 
Duparcque relates a case in which an ab- 
scess formed in front of the uterus from a 
blow on it in the sixth month of pregnane} 7 . 
It was only discovered, after delivery, by its 
projection across the mouth of the uterus. 
It was cured by puncture with a straight 
bistoury. 

From the changes produced in the walls 
of the uterus by this inflammatory action, 
it has been observed that injuries to that 
organ undoubtedly predispose to rupture in 
subsequent pregnancies and labors. 

During the latter months of pregnancy, or 
at the full term, contusions give rise to in- 
flammation of the uterus and to peritonitis. 
They are attended with more severe suffer- 
ing if the consequent contraction be more 
powerful, and the child larger ; and labor 
is almost certain to follow, impeded by the 
swollen uterus, and the as yet rigid os. 

As to the treatment : " Under these cir- 
cumstances," says Dr. Rigby, " we must 
trust almost entirely to the lancet to aid the 
speedy dilatation of the os uteri ; for until 
the circulation has received an effectual 
check by fainting, the dilatation of the parts 
cannot proceed, nor can any attempt be made 
to give artificial assistance. The abdomen 
should be well covered with a hot linseed- 
meal poultice, hot decoction of poppies 
thrown up the vagina, the bowels opened 
by a simple enema, and then a warm opiate 
injection to allay irritation." We would 
also recommend the inhalation of chloro- 
form [or ether] , but not carried to its fullest 
effect ; and from what we have witnessed of 
its beneficial effects in obstetric operations, 
we may look for the greatest benefit : first by 
its power of checking temporarily uterine 
contractions ; secondly, from its relaxing 
powers to open the os ; and lastly, from its 
anaesthetic action. 

Contusions, tcith rupture. — This is the 
most serious consequence attendant on con- 
tusions to the pregnant womb. The ovum 
is expelled into the abdominal cavity, or 
more rarely through the natural passages. 
Besides contusions, overexercise, leaning 
against hard substances, violent vomiting, 
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and stooping and falling, have been known 
to cause the catastrophe. 

In the early months of pregnancy the 
symptoms are ambiguous. They may be 
said generally to resemble those of rupture 
of any abdominal viscus. The most marked 
are collapse, intense pain, internal hemor- 
rhage, or an escape of blood from the va- 
gina. In the latter stages of pregnancy, 
the symptoms point more clearly to rup- 
tured uterus, and the child may be felt 
among the intestines. When death does 
not immediately ensue, and the case is left 
to nature, either fatal peritonitis is set up, 
with all its attendant symptoms, or the 
foetus becomes surrounded with a cyst, the 
result of plastic effusion, and is thereby 
shut off from the viscera. The ovum may 
remain tolerably quiescent in this cyst, but 
sooner or later it causes irritation and en- 
deavors to reach the surface, either by 
the vagina, by the rectum, or through the 
abdominal walls. 

The treatment being the same as that 
required when the accident occurs during 
labor, the reader is referred to that di- 
vision. 

Rupture of the uterus during parturi- 
tion. — This is one of the most appalling ac- 
cidents that can complicate parturition. It 
may be considered under two conditions : 
firstly, idiopathic ; secondly, traumatic. 
The first arises from an abnormal condition 
of the uterine walls, its tissue being altered 
by former disease, or by former wounds. 
It may also result from prolonged efforts to 
expel the child where an obstruction exists 
in the natural passage. Sometimes the 
walls give way before more than a few pains 
have arisen, while some patients have been 
four days in labor before rupture took 
place. The average duration of labor be- 
fore rupture is about twenty-one hours. 

Version, and the unskilled or careless 
use of obstetric instruments, not unfre- 
quently produce the second variety of this 
accident. Although rash and inconsiderate 
attempts cannot be too strongly condemned, 
it is important to know that rupture has 
occurred even to the most skilful practition- 
ers. From the reports of some cases it 
would appear that violent movements of 
the foetus have given rise to this accident, 
though it is highly probable that the es- 
cape of the child through its walls produced 
the violent movements of the uterus, and 
thus cause has been confounded with effect. 
If, however, the movements were the true 
cause, we can hardly believe that the 
uterine walls were in a healthy condition at 
the time. 

Ruptures of the uterus generally may be 
divided into three classes. In the first the 
rent is confined to the vaginal cervix, and 
perhaps a portion of the vagina. Occasion- 
ally the vaginal portion of the cervix has 



come away as a ring, having been detached 
from the uterus at its junction with the 
vagina. These cases are usually without 
clanger; they soon heal up, and probably 
they are much more frequent than is com- 
monly acknowledged. Occasionally, as in 
a case mentioned in the Guy's Hospital 
Reports, 1859, the hemorrhage resulting 
has proved fatal. In the second class rup- 
ture is unattended with the escape of the 
foetus through the rent ; and in the third 
the foetus escapes into the peritoneum. 

The symptoms of ruptured uterus are 
variable, dependent on the extent of the 
rent, the amount of hemorrhage attending 
it, and whether or not the foetus has passed 
through its walls. The most common 
symptoms are a sudden sensation of tearing,, 
or of something having given way in the 
abdomen, followed by fainting, and all the 
symptoms of collapse, cessation of the 
pains, frequently recession of the present- 
ing part, frequently hemorrhage from the 
vagina. These symptoms are those which 
more especially indicate the third class of 
the accident, and usually denote the escape 
of the foetus into the abdominal cavity, 
where it can be generally felt. However, 
this is not always the case, for collapse may 
continue to a fatal end, even where the 
foetus remains in utero ; for bleeding into 
the peritoneum may cause nearly the same 
symptoms. Again, the uterus may be se- 
verely ruptured, and though the pains may 
be abated in force, they are still adequate 
to delivery. This termination is rare. But 
many cases have occurred in which it was 
impossible in consequence of the slightness 
of the symptoms to fix the time of the 
rupture, therefore it is not unlikely that 
some cases recover without the suspicion 
of their existence. 

The treatment recommended in this for- 
midable accident varies very much. From 
the researches of Dr. Trask, to whose valu- 
able paper we must refer the reader, 1 it ap- 
pears that in those cases where the foetus 
had escaped into the peritoneal cavity, 

Gastrotomy after this accident lost 24 per cent. 
Turning, perforation, etc., ... 68 " 
Abandoned to nature, 78 

In a ease of such difficulty, it is well to 
know what line of treatment affords the 
greatest chance of recovery ; and from the 
above we may safely conclude that gastrot- 
omy affords the best, which is therefore 
strongly urged by Dr. Trask. However, 
in any given case, much depends on col- 
lateral circumstances. If the child have 
only in part escaped into the peritoneal 
cavity, then it is proper to introduce the 

1 " Cases of Euptured Uterus, with Eemarks," 
by Dr. Trask; American Journal of Medical 
Sciences, January and April, 184S, and July, 
1856. 
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hand, seize the feet, and deliver as in ver- 
sion ; if the head, however, be impacted 
in the pelvis, it is right to apply the for- 
ceps, and if that be impossible or useless, 
to perforate it. If the child have escaped 
wholly into the cavity, and only a few hours 
have elapsed, the hand shoxdd be passed 
through the rent, if it can be done with 
ease, the legs grasped, brought back through 
the rent, and delivered by the natural 
channels. But should much time have 
elapsed, or the rent be firmly contracted, 
so as to require some force to pass the hand 
through it, it will then be advisable to per- 
form gastrotomy without delay. Again, 
should the escaped foetus have, at the time 
of our arrival, already set up irritation, we 
must then wait until the plastic products 
of inflammation have formed a cyst around 
it, whereby most eommonly it remains for 
a time comparatively quiescent. It will be 
a matter to determine, after waiting two or 
three weeks, whether we should make an 
opening through the abdominal walls, or 
delay still longer until there is a marked 
tendency to point forwards. In any case, 
should we find from the touch that the 
foetus is lying jusi beneath the walls, there 
can be no hesitation in cutting clown at the 
end of three weeks from the accident ; for 
it must be remembered that the foetus may 
take the direction of the bladder or intes- 
tines, and form, openings into them, caus- 
ing protracted and immense suffering. 
Sometimes, however, the foetus remains in 
the cyst dormant for many years, but these 
are the exceptions. 

The intestines may escape by the rent, 
after delivery per vaginam, and therefore 
in every case examination should be made, 
if possible, in order to reduce them when 
necessary; as death has taken place in 
some cases from strangulation of the bowel. 

The laceration may take place in any di- 
rection. The relative frequency of its posi- 
tion is as follows: Rupture of body and 
fundus, 63; ditto of cervix, involving more 
or less of body of uterus and vagina, 64. 

Injuries to the vagina. — Unconnected 
with parturition, these are not very com- 
mon. But few are recorded. They are 
inflicted by falling, or sitting upon pointed 
instruments, which may penetrate even to 
the abdomen. A case is mentioned in 
which a triangular hay-knife entered the 
vagina, lacerating the perineum, and 
passed into the abdomen, whilst the long 
handle remained projecting from the va- 
gina. The handle was cut short, and the 
remaining portion was extracted, after 
great difficulty, at the end of nine hours. 
Local and general bleeding was emploj^ed, 
and recovery took place in seven days. 1 

1 Lancet, 1833-34, vol., p. 112, from Eevue 
medicale. 



Two cases have been related to me in which 
patients have died from the hemorrhage re- 
sulting from a wound inflicted on the vagina. 
It is a subject for regret that in neither case 
was the nature of the wouud in the artery dis- 
covered after death, by careful dissection. 

My informant was hastily summoned to a 
lady, whom he found lying on the floor in a 
pool of blood, at the point of death ; in fact, 
she scarcely breathed after his arrival. The 
husband had left her in perfect health, a very 
short time before, to accompany a friend a 
little distance from the house. On his return, 
he found his wife on the floor, and faint. A 
surgeon had seen the patient, and discovering 
a flow of blood from the vagina, placed a com- 
press and plug of lint therein, and gave stimu- 
lants. The hemorrhage, however, continued, 
and death took place about an hour after the 
infliction of the injury. A post-mortem ex- 
amination of the wound only was made. On 
separating the labia, a lacerated wound, which 
extended upwards and forwards, was seen, and 
the internal pudic artery was found to have 
been divided. The accident was occasioned by 
the lady going into a dark bedroom to mictu- 
rate, and sitting down upon a water-ewer, the 
handle of which was broken off, leaving a por- 
tion, sharp, jagged, and projecting about an 
inch, which produced the injury. 

Mr. Durham, assistant-surgeon at Guy's 
Hospital, related to me the following case: A 
woman was knocked down by a man, and im- 
mediately a large pool of blood appeared on 
the floor. She died in a short time. The 
blood flowed from the vagina, in the walls of 
which there was a wound extending towards 
the internal pudic artery. At first it was 
thought that the woman had been stabbed 
with a knife, but on careful examination it 
was discovered that she had fallen on a spittoon. 
The weight of her body broke this utensil, and 
a sharp-pointed fragment of it probably in- 
flicted the injury. 

Injuries connected with parturition. — 
Rupture of the cervix uteri frequently ex- 
tends into the vagina, assisting the escape 
of the foetus into the peritoneal cavity, or 
allowing the intestines to protrude. Some- 
times the vagina alone is ruptured in a cir- 
cular direction, either posteriorly or ante- 
riorly, close to the bladder. The rupture 
frequently extends half-way round, not 
very infrequently three-fourths of its cir- 
cumference. The symptoms in such cases 
resemble those of ruptured uterus, and 
must be treated accordingly. 

Two cases are latterly * on record where 
the uterus has been detached from the 
vagina, and expelled from the body during 
labor. In both these cases there was, an 
inquest. It did not appear that any force 
had been applied to the parts ; at least not 
sufficient to account for such an injury. 
Upon consideration of the forces employed 
in labor and of the partial laceration of the 
vagina, which has occurred through two- 
thirds of its circumference spontaneously, 
we may find a legitimate explanation of 

1 See Lancet and Brit. Assoc. Journ., 1st 
half-year, 1869. 
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this accident in the enormous strain on the 
round ligaments and vagina after the head 
of the foetus has passed through the os 
uteri, but is arrested by the pelvis. The 
vagina and round ligaments form the only 
restraint of any importance against the re- 
coil of the uterus ; if any part give way, 
then undue strain falls on the rest ; and 
if the uterus then continue in action, its 
force, so useful to expel the foetus, acts 
against these restraining tissues till they 
yield. In general the ruptures of uterus 
and vagina cause suspension of the pains, 
and then the extension of the mischief 
ceases ; but this is not always the case, 
and then the rupture is rapidly extended. 
The unskilful use of obstetric instru- 
ments, or the extraction of the broken-up 
foetal cranium, have often caused severe 
injuries to the vagina ; sometimes the 
former have passed through the walls, at 
the junction of the cervix, tearing the 
uterus from the vagina. 

In a case of this kind the forceps passed 
through the vagina hehind the os uteri ; the 
intestines protruded, and attempts were made 
to reduce them. They, however, continued to 
fall down, and the portion protruded sloughed 
off in about ten days. Ultimately the patient 
recovered with an intestino-vaginal fistula. 
This, after two years, was closed by a plastic 
operation, and then the motions passed for the 
first time since the operation by the reetum. 
There was, however, no doubt that some inches 
of perfect intestine had come away origin- 
ally. 

In attempts to procure abortion, the 
vagina has been injured, and occlusion or 
conttriction of the passage being the result, 
has been detected at the subsequent labor. 

The vagina has also been torn, together 
with the hymen, in the attempts at coitus 
for the first time. 1 In two cases described 
to the writer, in recently married women, 
the bleeding was very alarming to both 
parties, consequent upon the tearing up of 
a considerable portion of the mucous mem- 
brane. Similar effects are also produced 
in rape. The legal points of these cases 
may be seen in works on Medical Jurispru- 
dence. 

The passage of the child's head in prim- 
iparae will occasionally push before it the 
internal membrane of the perineum, so as 
to cause- it to tear, leaving a raw surface 
internally, which is difficult and slow to 
heal. In two instances this caused con- 
traction and severe pain afterwards. In 
one case coitus was impossible for nine 
months at least after labor. The irritation 
of the lochia probably retards the healing 
process. 



1 A specimen of this injury, which proved 
fatal, is preserved in the collection of obstetric 
preparations presented by Mr. Stone to the 
Museum of St, George's Hospital. 



All these wounds require but little surgi- 
cal interference beyond the injection of 
warm fomentations, great cleanliness at 
first, and, if they be slow to heal, some 
stimulating injection, as black-wash, zinc 
and alum lotion, a lotion of nitrate of sil- 
ver, or the application of the solid nitrate. 

AH injuries of the vagina are exceedingly 
prone to be followed by contracting cica- 
trices, which in part or even wholly occlude 
the passage, rendering coitus more or less 
difficult, painful, _ and even impossible. 
They add very seriously to the dangers of 
labor, ending even in rupture of the uterus. 1 
Peritonitis is apt to follow injuries of the 
vagina, especially if they be near the uterus. 
Any symptoms, therefore, of this disease 
must be carefully watched. 

The protracted detention and pressure 
of the child's head within the vagina is 
sometimes followed by a slough, which may 
extend anteriorly into the bladder, causing 
vesico-vaginal fistula; or posteriorly into 
the rectum, causing recto-vaginal fistula. 
By the former the urine passes in part or 
wholly into the vagina ; and by the latter 
the feces, rendering the condition of the 
sufferer very pitiable. The treatment of 
the results of this injury is described in the 
essay on Surgical Diseases of Women. 

Foreign bodies when lodged in the vagina 
require some skill in extracting them. The 
most common is the pessary, the springs 
of which break, and the patient, from ig- 
norance, generally allows it to remain until 
the discharge becomes most offensive, sim- 
ulating that from malignant disease. Se- 
vere irritation is also set up ; and after a 
time the vagina may become so contracted 
around it, that it is exceedingly difficult to 
introduce any instrument to take hold of 
it. In one case the pessary had to be sawn 
in two parts, by a saw introduced into the 
vagina, before it could be removed. In 
another, a metal pessary was so impacted 
that the perineum required division to fa- 
cilitate its removal. For ordinary cases a 
forceps made for the purpose is best. 

In the London Medical Gazette, 1854, p. 264, 
a ease is reported where a broken neck of a 
bottle was found in the vagina. A point of it 
had entered the bladder, and on this point a 
caleulus had formed as well as around the part 
in the vagina. — A glass bottle was removed by 
the writer with polypus forceps. — An ale-glass, 
two inches and a half in diameter and three 
in height, was removed by the foreeps ; the 
case is reported in the Lancet, 1856, vol. ii., p. 
451. — At Guy's Hospital a case occurred, under 
the care of Mr. Hilton, in which a flat bone 
netting-mesh, about ten inches long, was suc- 
cessfully removed from the pelvis of a girl, 
who had introduced it into that region per 

1 Trask on " Oeelusion of the Os Uteri and 
Vagina," in American Journal of Medical 
Sciences, July, 1848. 
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vaginam. The length of the mesh necessi- 
tated its division into two parts before it was 
removed. The mesh is in the Museum at 
Guy's Hospital. 1 [See in Brit. Med. Journ. for 
1874, p. 773, a case by W. H. Day, of removal 
of a broken glass syringe from the vagina; 
also in Cincinnati Clinic for 1873, p. 25, a case 
of a foreign body impacted in the vagina for 
22 years.] 

Injuries to the vulva and external parts 
arise from kicks, falls astride, sitting on 
sharp instruments, fire, rape, and the pas- 
sage of the child's head. They must be 
treated upon the ordinary principles of 
surgery. As these parts contain much 
connective tissue, they very readily swell 
after injuries, and suppuration also extends 
widely and quickly throughout their tissues. 
As the vascularity of these organs is great, 
contusions give rise to large extravasations 
of blood, which cause remarkable discolora- 
tion of the skin for some distance around. 
By the application of cold at first, and sub- 
sequently a stimulating lotion, the blood 
soon becomes absorbed. As the result of 
cicatrization after burns, the entrance to 
the vagina may appear to be nearly closed 
up. But mechanical dilatation removes 
the deformity. 

Injuries of the perineum. — In the male 
sex this region is liable to contusions and 
superficial lacerations. Boys are particu- 
larly the subjects of injuries in this part of 
their bodies, which occur in scrambling 
over rails or palings ; and adults frequently 
bruise the part by striking it upon the pom- 
mel or some other part of the saddle in 
riding. The result is more or less effusion 
of blood into the loose connective tissue, 
and the appearances termed ecchymosis be- 
come visible in a day or two. Local pain 
or tenderness generally accompanies the 
swelling which results, with slight difficulty 
and perhaps pain in micturition. Reten- 
tion of urine sometimes occurs from the 
mechanical pressure of the swelling upon 
the urethra, and therefore in children es- 
pecial care should be observed to ascertain 
that the bladder is emptied. 

Repose, and the local application of 
warmth and moisture, or a lotion of the 
liquor plumbi diacetatis dilutus, is usually 
all the treatment that is required. 

Incised and even lacerated wounds of the 
integuments and deeper tissues of the 
perineum usually heal favorably, when 
treated in the manner applicable to the 
special case, and therefore their treatment 
requires no particular description here. 
The surgeon should, however, bear in mind 
the relations of the urethra to this region. 

But although the primary results of a 
wound in the male perineal region cannot 
be regarded as more serious than other 

1 Med.-Chir. Trans., vol. xxxi., p. 315. 



superficial wounds of _ soft parts, yet the 
secondary results may involve considerable 
risk to life. The proximity of the wound 
to the urethra causes the inflammation re- 
sulting from it to extend to that canal, and 
thus there may be excited, from an appar- 
ently trivial cause, all the dangers and dif- 
ficulties accruing from retention of urine, 
and the usual means may be required to 
relieve that condition. 
Let the following case illustrate this point. 

A rather weak man, twenty -two years old, 
was admitted into Guy's Hospital in 1838, with 
a lacerated wound of the perineum, which 
penetrated merely to the muscles. The i»jury 
had been inflicted by falling off a chair and 
striking the perineum . At first a catheter was 
passed without any difficulty, but by degrees 
this operation became impeded by surround- 
ing inflammation. The urethra was at last 
involved in the mischief, and by the introduc- 
tion of a catheter it was supposed that a false 
passage was established. The urine escaped 
into the connective tissue of the perineum, and 
a large abscess was the result. The appetite 
of the patient had entirely failed soon after the 
accident, and great constitutional distui'bance 
had resulted. At last hectic fever, with colli- 
quative diarrhoea, supervened, and he sank in 
sixteen days after the receipt of the injury. 
Post-mortem examination showed that the 
tissues of the heart, lungs, liver, and kidneys 
were diseased. The cavity of a large abscess 
existed between the bladder and rectum, and 
into the last viscus there was an opening. The 
mucous membrane of the bladder and urethra 
was covered with false membranes, and there 
were abscesses in the walls of the bladder. 

The perineum in the female sex is liable 
to a much more serious injury during par- 
turition. Placed behind the vulva, the in- 
teguments and subcutaneous tissues are so 
much stretched during the passage of the 
child's head, that they are unable to offer 
sufficient resistance, and they become torn 
or lacerated. The direction of the rent is 
either immediately backwards, central, or a 
little to one side or the other. Should this 
accident occur, the edges of the wound may 
be brought together with sutures, and a 
fair chance of cicatrization exists. But if 
neglected, the surfaces heal over, and a 
permanent fissure will be the result. Even 
when the torn surfaces are covered with 
granulations, their suitable adjustment with 
the quill-suture may induce cicatrization. 1 

This subject will be found more fully 
treated in the essay on Surgical Diseases 
op Women. 

(C. ) Injuries op the Rectum and Anus. 
Incised wounds of this portion of the ali- 
mentary canal usually heal very readily. 
An illustration of the fact may be taken 
from observation of incisions made into the 

1 See a case in Guy's Hospital Reports, 1855, 
p. 184. 
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bowel for the cure of fistula in ano, and of 
those in which the anterior wall of the 
bowel is incised, to permit the extraction 
of a large stone from the urinary bladder. 
Even instances in which the rectum has 
been accidentally wounded in the lateral 
operation of lithotomy might be mentioned, 
to show how readily such wounds heal. 

The rectum is sometimes injured by the 
introduction of bougies, or the ends of 
enema syringes. 

In the Museum at Guy's Hospital there is a 
portion of rectum perforated by a bougie. The 
patient had been afi'ected for many years with 
stricture, and had often been relieved by sur- 
gical aid , at length, in an attempt to pass the 
bougie himself, he perforated the rectum, and 
death ensued in about ten hours. 

In another case the same injury was inrlieted 
by the introduction of an O'Beirne's tube. The 
wound was about five inches from the anus. 
A man, aged sixty-seven, was the subject of 
strangulated hernia. It was supposed to be 
reduced, but the symptoms of strangulation 
continuing, a rectum bougie was passed. Col- 
lapse and death followed. After death the 
rectum was found perforated, as the prepara- 
tion shows. 1 

As au effect of perforation, the lower part of 
the abdomen may become emphysematous. A 
case of this kind was under the care of the late 
Dr. Hughes. A man, aged fifty, was admitted 
into Guy's Hospital in 1856, with cancerous 
disease of the pylorus. The necropsy revealed 
ulceration of the rectum, which had occupied 
nearly the whole of its lower third ; the surface 
of the ulcer was irregular and ragged, and 
formed irregular bands and pouches. Beneath 
one of these bands, consisting of muscular fibre, 
was a small opening into the cellular tissues ; 
this opening the patient had made with an 
enema syringe, and it had led to emphysema 
of the whole of the lower half of the abdomen. 
The preparation is in Guy's Hospital Museum. 

As a secondary result of the wounds of 
the rectum and anus, peritonitis must be 
mentioned. If phlegmonous erysipelas at- 
tacks the wound, and extends into the con- 
nective tissue of the pelvis, the inflamma- 
tion may reach the reflection of peritoneum 
passing from the bladder to the rectum. 
Spreading from this point, it diffuses itself 
over the whole extent of this serous mem- 
brane, and death ensues. This complica- 
tion is rare, but I have witnessed its occur- 
rence. 

Wounds of this region implicating the 
urinary bladder have been alluded to above. 

1 The preparation is in Guy's Hospital Mu- 
seum. 



As ah unusual result attending the opera- 
tion of paracentesis vesicas by the rectum, 
may be mentioned emphysema, extending 
to_ the upper part of the body. x This com- 
plication must be, however, very rare, siuce 
it has_ never occurred once in numerous 
operations performed in Gruy's Hospital. 

Foreign bodies in the rectum may be di- 
vided into two classes : 

1. Those composed of materials which 
passed first along the upper part of the ali- 
mentary canal. 

2. Those introduced at the anus. 

1. To the first class belong small bones, 
or pieces of bone; hard bodies, as fruit 
stones, which may or may not be covered 
with accumulations of fecal matter ; large 
bodies composed of hardened feces ; and 
concretions of substances taken as medicine, 
such as masses of magnesia. 

The indications of the existence of such 
foreign bodies as above described are — pain 
in attempts at defecation ; a sense of weight 
and fulness at the anus, as of something 
there which cannot pass the orifice; the 
habitual and often-repeated passage of 
loose mucous stools, occasionally a little 
blood; and the development of external 
hemorrhoids. By introducing the index- 
finger a hard solid mass is felt. 

buch hard masses require to be removed 
with care. To accomplish this, the bowel 
must be well lubricated with oil, and warm 
water injected into the rectum. If these 
plans fail to dislodge the irritating cause, 
mechanical means must be employed, first 
to break the solid body, and then to remove 
it piecemeal. 

2. Foreign bodies introduced per anum 
are of various kinds. The patient probably 
being always aware of the nature of the 
body so impacted above the sphincter ani, 
will be able to assist the surgeon who has 
to extract it, by giving some account of its 
structure and form. The surgeon must 
then exercise his own ingenuity in regard 
to the removal. [The reader will find in 
works on the Rectum (Bushe, Ashton, 
Qnain, Curling, Allingham) and in the 
admirable Lectures on diseases of that or- 
gan, recently published (2d edition) by Dr. 
TV. H. Van Buren, a number of curious and 
instructive cases bearing upon this subject.] 

1 Two cases are related in the Lancet, January, 
1860, p. 89. 
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INJURIES OF THE UPPER EXTREMITY. 



By W. H. Flower, F.E.S., and J. W. Hulke, F.E.S. 
Revised by P. S. Conner, M.D. 



One of the principal physical character- 
istics of man is the extensive development 
and varied application of the upper extrem- 
ity. When we consider that it is chiefly by 
the wonderful power and versatility of move- 
ment enjoyed by the hand and arm, that 
the mandates of his intellectual nature are 
carried out, and its evidences impressed on 
the material creation, and moreover, that 
this member is so situated as to be con- 
stantly interposed for the protection of 
otherwise defenceless vital organs, it will 
not seem surprising that injuries are met 
with more frequently in this, than in any 
other part of the human frame. The 
greater number of these, of course, pre- 
sent no special characters which distinguish 
them, either in their nature or treatment, 
from similar injuries occurring in other 
parts of the body ; hence it will only be 
necessary in this essay to treat fully of 
those, the particulars of which depend 
upon, or are modified by, the anatomical 
constitution of the part affected. 

The frequent and comparatively slight 
injuries called bruises or contusions, may be 
met with in the upper extremity in every 
variety of severity, but call for no especial 
remark on their nature and treatment. 
The same may be said of the effects of in- 
tense heat and cold, burns, scalds, and 
frost-bite. The ends of the fingers are 
iiable to the latter affection under the same 
circumstances as produce it elsewhere, but, 
as a general rule, are not so readily attacked 
as the corresponding parts of the lower ex- 
tremity. 

Sprains. 

Sprains are very frequent in all the joints 
of the upper limb, especially in the wrist, 
and articulations of the thumb, as these 
parts are much exposed in falls, when the 
arms are instinctively thrown out to pro- 
tect the head and chest. The bones being 
forcibly bent upon one another, if actual 
dislocation be not produced, a severe strain 
of the ligaments, often attended with rup- 
ture of some of their fibres, will take place. 
[At the wrist, not dislocation, but fracture, 
is likely to occur, and unquestionably many 
so-called sprains of this joint are fractures 
of the lower end of the radius, quite near 
the articular line. ] This is not unfrequently 
followed by inflammation of the synovial 



membrane and other structures connected 
with the joint, sometimes of a very intract- 
able nature. Even when the active inflam- 
mation is subdued, a relaxed and perma- 
nently weakened condition of the part will 
often remain. Neglect in the early period 
of the treatment is a frequent cause of the 
trouble that such injuries give rise to after- 
wards, it being very difficult to convince pa- 
tients of the necessity of submitting to the 
inconvenience of keeping the joint in a com- 
plete state of rest, for what seems at first a 
trifling injury. The continuous application 
of ice (for which the caoutchouc bags rec- 
ommended by Esmarch are very useful) 
greatly relieves the pain and cuts short the 
period of acute inflammation ; but the ice 
must be constantly applied without inter- 
mission, otherwise it rather does harm, and 
fomentations are preferable. When the 
pain has abated, uniform compression of 
the joint with a roller or adhesive strapping 
will promote the subsidence of the swelling, 
and will allow the patient some use of the 
limb sooner than would be safe without 
this support. Stiffness, so troublesome 
after these injuries, is best overcome by 
passive movement and friction with stimu- 
lating liniments. [The early application 
of an immovable dressing or a rubber band- 
age will materially lessen the severity and 
duration of the symptoms of these sprains, 
and methodically practised massage will re- 
lieve the resulting stiffness.] 

The muscles appear to be sometimes the 
seat of sprains. After violent exertion, as 
rowing, lifting heavy weights, etc., some 
particular muscle, or group of muscles, is 
found to be swollen, tender, or perhaps 
painful, especially when any movement 
brings it into action. Similar causes occa- 
sionally produce rupture of the muscles, 
either entirely or in part. The muscles of 
the upper extremity in which this has been 
observed, are the pectoralis major, deltoid, 
triceps, and more frequently the biceps. 

Rupture of tendons is an accident about 
which much has been written, especially 
with reference to the long tendon of the 
biceps, which would appear to be especially 
obnoxious to this injury. Mr. Callaway 1 
has fully described the symptoms attendant 

1 Dissertation upon Dislocations and Frac- 
tures of the Clavicle and Shoulder-joint, p. 144. 
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upon it, and has eolleeted twenty-two eases, 
in which on post-mortem examination the 
upper part of the tendon had apparently- 
been torn ; but the researches of more re- 
cent pathologists have shown that one of 
the most constant effeets of the not unfre- 
quent disease of the shoulder-joint, ealled 
by Dr. K. Adams of Dublin "ehronie rheu- 
matic arthritis," is disorganization and ul- 
timate destruction of the intracapsular por- 
tion of this tendon. In the absence there- 
fore of any history of injury, and taking 
into consideration the other pathological 
changes which were found in the joints 
examined, the greater part, if not all, of 
the so-called eases of rupture of the longer 
tendon of the biceps may reasonably be 
supposed to have been the result of this 
disease. 1 [That the tendon of the long 
head of the biceps can be and has been 
ruptured, both completely and partially, is 
beyond question. When such laceration 
has taken place, as Hueter has shown, 
flexion of the supinated forearm is impos- 
sible.] In the opinion of the last-named 
surgeon [Adams], the reported eases of dis- 
location of the long tendon of the biceps with 
partial displacement of the head of the hu- 
merus upwards, 2 are also to be classed as 
the effeets of disease, and not of injury ; 
but the proof of this appears to me not 
quite so satisfactory as in the former eases. 
[Grerster, of New York (New York Med. 
Jour., May, 1878), says: "No surgeon 
ever saw the said tendon in statu Itixationis. 
. . . The luxation of the long head of the 
biceps never was observed on the living 
subject in its uncomplicated form, and its 
existence is very doubtful."] 

In connection with this subject, a curious 
injury may be mentioned, which has been de- 
scribed as displacement of the inferior angle of 
the scapula over the edge of the latissimus dorsi 
muscle, and is stated to be caused by raising 
the arm above the head to an unnatural extent. 
The only fully reported cases that I have been 
able to collect of anything analogous to this, 
are, one by Mr. Banner, 3 another by Mr.'Eose, 4 
and a third, which occurred in 1859 among the 
out-patients of the Middlesex Hospital, and for 
the particulars of which I am indebted to Mr. 
W. H. Eix, at that time house-surgeon. None 
of these cases, however, exactly correspond 
with the description given by Liston ; 5 for 
although the posterior border and inferior an- 
gle of the scapula projected very markedly, 

1 See E. Adams's Treatise on Eheumatic 
Gout, 1857, and art. "Abnormal Conditions of 
the Shoulder-joint," in Cyclop. Anat. and 
Phys. ; E. W. Smith, Dublin Quarterly Journal 
of Medical Science, Feb., 1853 ; E. Canton, Lon- 
don Medical Gazette, 1849, vol. viii., p. 958. 

2 See a paper by J. Soden, Jr., Med.-Chir. 
Trans., vol. xxiv., 1841. 

3 Trans. Prov. Med. and Surg. Association, 
vol. xi., 1842. 

4 London Medical Gazette, vol. xlv., 1S50. 

5 Elements of Surgery, 1832, part iii., p. 321. 



there was no distinct account . of any injury, 
and the affection seemed rather to be paralysis 
of the muscles attached to this part of the bone, 
especially of the serratus magnns. In the last- 
mentioned case the subject was a delicate-look- 
ing girl of fourteen ; the whole of the posterior 
border of the right scapula was very promi- 
nent, and seemed to meet the skin covering it 
almost at a right angle. The inferior angle 
only projected a little more than the restof 
the border, but the fingers could be passed 
fairly beneath it. The scapula could easily be 
pressed into the proper position, but it imme- 
diately started back again when left to itself. 
The motions of the arm were weakened and 
impaired. The treatment of such cases con- 
sists in the application of a bandage round the 
chest to keep the scapula in place, and galvan- 
ism to restore the tone of the affected muscles. 
I have seen a few similar cases. In all, the pro- 
jection of the lower angle of the scapula was 
apparently due to atony of the muscles at- 
tached to the vertebral border of the bone, and 
in no instance was there a history of an ante- 
cedent injury. 

Wounds. 

The hand and arm, from their frequent 
exposure, are liable to every kind of wound, 
nearly all of which are amenable to the 
ordinary modes of treatment. All varie- 
ties of poisoned wounds are of eourse mo're 
often met with here than elsewhere, though 
their frequency is exaggerated, in conse- 
quence of whitlows and other local mani- 
festations of peculiar constitutional condi- 
tions being generally attributed, by the suf- 
ferers from them, to sueh an origin. 
When, from whatever eause, suppuration 
has taken place in the hand or fingers, the 
importance of early and free evacuation of 
the pus eannot be too strongly insisted upon, 
as it is often eonfined beneath the dense 
fasciae, and being thus prevented from 
reaching the surface, extends along the 
eourse of the tendons, eausing extensive 
disorganization of all the tissues, and fre- 
quently terminating in sloughing of the 
tendons, or neerosis of some of the pha- 
langeal bones. 

According to M. Nekton, abscesses of 
the forearm develop themselves most com- 
monly after wounds or inflammations of 
the thumb, or little finger, "rarely after 
wounds of the other three fingers ; and the 
anatomy of the parts, which shows that 
the sheaths of the flexors of those fingers 
do not eommunieate with the sheath under 
the annular ligament under the wrist, ex- 
plains the reason." 1 The same surgeon 
also remarks, that in examining for pus in 
this part, it is necessary to make palpation 
in the long diameter of the limb ; as, if the 
fingers are placed transversely, the sensa- 
tion eaused by the displacement of the 
muscles is very deceptive. If the abscess 

1 Clinical Lectures on Surgery, edited by 
Walter F. Atlee, M.D. Philadelphia, 1855. 



842 



INJURIES OF THE UPPER EXTREMITY 



is deeply seated, in order to obtain a free 
opening, and to avoid wounding nerves, 
vessels, or tendons, M. Nelaton directs that 
an incision should first be made through 
the skin three inches in length, then the 
aponeurosis slit open upon a director over 
an interstice between two muscles ; the lat- 
ter may then be separated, and the open- 
ing enlarged, if necessary, by introducing 
the end of the finger. [Hilton's well- 
known method of opening deepseated ab- 
scesses (see ante, p. 337) may be advan- 
tageously resorted to.] 

Needles often run into, and break off in, 
the hand, causing sometimes much trouble 
in extraction, especially if the piece be 
small, and have penetrated deeply into 
fleshy parts, as the ball of the thumb. The 
position of the foreign body must be ascer- 
tained as well as possible, by searching for 
the wound by which it entered, and by care- 
fully feeling foi its ends through the skin. 
If its situation can be ascertained with tol- 
erable certainty by these means, it must be 
cut clown upon, and drawn out with the 
forceps ; but care must be taken not to 
drive it farther in during the attempt at 
extraction, and all unnecessary or specula- 
tive incisions in a part so well supplied with 
nerves and vessels as the palm of the hand 
must be avoided. Time and some suffering 
is saved to the patient, if it can be found 
and extracted at once ; but if, after a thor- 
ough examination, it cannot be discovered, 
we must wait until it shifts its situation and 
it can be felt, allaying the inflammation and 
pain with poultices and anodynes. 

Lacerated wounds about the hand are 
the cases commonly supposed to be espe- 
cially liable to be followed by tetanus ; yet 
I think that if we examine the assigned 
causes of many cases of traumatic tetanus, 
allowing for the great comparative fre- 
quency of such injuries, we shall hardly 
find that wounds of the hand bear any dis- 
proportionate ratio to those of other parts. 
[Of twenty-six cases of tetanus reported by 
Dr. William Hunt as under treatment in 
the Pennsylvania Hospital (Surgery in the 
Penna. Hospital), only three followed hand- 
injuries. ] 

In incised and punctured wounds inflicted 
by carpenters' tools or knives accidentally 
slipping from the hand, or by broken glass, 
the radial or ulnar arteries are not unfre- 
quently divided near the wrist; but the 
treatment will be conducted entirely in ac- 
cordance with the general principles ap- 
plicable to the wounded arteries. (See pp. 
453 et seq. ) 

The bleeding from wounds of the deep 
palmar arch is apt to be very troublesome, 
on account of the difficulty often experi- 
enced in finding the divided extremities of 
a vessel placed at a considerable depth from 
the surface, close to the bone, and in a 



wound which; owing to its anatomical re- 
lations, cannot be freely enlarged. There- 
fore, in this case it is necessary sometimes 
to depart from the rule, almost universal 
elsewhere, of tying the vessel at the seat of 
the injury, and to seek some other method 
of restraining the hemorrhage. In the 
first place, a graduated compress should be 
laid over the wound : this is kept in po- 
sition by two small wooden splints placed 
transversely across the hand, one on the 
palmar and one on the dorsal side, a good 
pad of lint being placed beneath the latter, 
while the former rests upon the compress ; 
they may then be brought together to any 
degree of tightness, by strips of adhesive 
plaster round their extremities. Then the 
current of blood through the radial and ul- 
nar arteries should be restrained, either by 
pieces of thick bougie, or by small rollers 
laid lengthwise over the course of the ves- 
sels in the lower part of the forearm and 
confined by a bandage. A third larger 
roller, placed between the others, is often 
a useful adjunct in keeping these in place, 
by preventing the bandage ' from forcing 
them towards each other. Extreme flexion 
of the elbow, which checks the flow through 
the brachial artery, is preferred by some 
surgeons. The patient should, if possible, 
be kept in bed, with the hand raised high 
above the level of the rest of the body. If 
secondary hemorrhage come on, the com- 
press must be taken off, the wound well 
cleaned from clots, etc. , and the apparatus 
readjusted. Close observation of each case 
alone will teach to what extent, and for how 
long, pressure may be applied to the wound 
without fear of producing sloughing of the 
tissues. This so generally occurs when the 
wound has been plugged with compresses, 
wetted with the strong acid solutions of the 
persalts of iron now in common use, that 
the practice cannot be recommended. If 
these means fail to stay the bleeding, lig- 
ature of the arteries of the forearm in their 
lower third, or of the brachial a little be- 
low the middle, must be adopted. Opin- 
ions are much divided as to which is the 
preferable operation. Most surgeons use 
the latter only as a dernier ressort ; while 
others, finding that if both radial and ulnar 
are tied, circulation in the hand is still 
maintained by the interosseous artery, 
which is secured with difficulty, prefer the 
single and simpler proceeding of at once 
tying the brachial. My own experience, 
drawn from the observation of several cases, 
is in favor of tying the radial and ulnar ar- 
teries just above the wrist, unless the fore- 
arm is greatly inflamed and swollen. 
[Properly applied compression, either gradu- 
ated or by the elastic bandage, will stop the 
bleeding in the majority of cases of wound 
of either of the palmar arches. When it 
fails to do so, it seems the wiser course (in 
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view of the free anastomosis between the 
branchesof the radial, ulnar, and interosseous 
arteries, and the dangers of recurrent 
hemorrhage after ligations of the brachial) 
to apply the Esmarch bandage, to by care- 
ful dissection find the bleeding point, and 
to tie the vessel on both sides. If it is the 
deep arch that has been wounded, it may 
prove necessary to resect the base of one or 
more metacarpal bones in order to get at 
the vessel ; but even this is preferable to a 
higher ligation that may not control the 
hemorrhage. The use of the persalts of 
iron in wounds of the palm not only "can- 
not be recommended," but cannot be too 
strongly condemned.] 

Severe lacerated wounds, with or with- 
out fracture, as well as wounds of joints, 
should be treated according to general prin- 
ciples, recollecting, however, that such in- 
juries are endured and recovered from, far 
more readily in the upper, than in the cor- 
responding parts of the lower extremity. 
Not only is the reparative power more ac- 
tive, but there is also the advantage of their 
not requiring the patient to be confined to 
bed, with consequent deterioration of gen- 
eral health, during the whole of the treat- 
ment. Numerous instances of most severe 
compound fractures and dislocations impli- 
cating the elbow or wrist-joint, which 
at first sight appeared hopeless, have by 
careful treatment completely recovered. 

The records of military surgery will furnish 
maiiy such. As a good example of the extent 
of reparative power, when aided hy judicious 
treatment, I may quote one related by Sir 
James Prior, Deputy-Inspector of Hospitals 
and Fleets, 1 which occurred in civil practice. 
A man, aged thirty-four, working in a dock- 
yard, received a violent blow from the rapidly 
revolving handle of a windlass, on the under 
side of the left arm, at the elbow-joint. 
"There was a large wound on the under sur- 
face of the joint, occasioning a general discon- 
nection of its parts, muscular and otherwise, 
excepting immediately in front. All the liga- 
ments also were obviously torn asunder;, the 
heads of the radius and ulna were driven 
wholly from their situations, upwards and for- 
wards on the humerus ; the condyles of the 
latter bone, and part of its shaft, to the extent 
of two and a half or three inches, projected 
behind from the wound at nearly a right angle 
with the forearm, and as thoroughly denuded 
of all ligaments and muscular attachments as 
if cleaned with the scalpel." The brachial 
artery and nerves of the arm being uninjured, 
it was determined to attempt to save the limb. 
The bones were easily reduced, the wound 
carefully brought together, and treated with 
cold applications. The patient eventually re- 
covered with a very efficient limb, and went 
back to his laborious employment. 

Primary amputation is very rarely re- 
quired in cases of compound fracture or 
dislocation involving the elbow-joint — 

1 Lancet, December, 1S44. 



never, indeed, unless the artery be torn 
through, or the soft parts in front as well 
as behind the joint extensively damaged. 
In treating such injuries, the position most 
favorable and convenient to the patient, 
that of semiflexion, should be adopted, 
the arm being fixed immovably on a gutta- 
percha splint [or plaster-of-Paris] , which 
may be cut away, opposite the wound, so 
as to allow of the application of the dress- 
ings ; and the fracture or dislocation being 
reduced, and any loose fragments of bone 
removed, the wound should be thoroughly 
washed with a solution of chloride of zinc 
or carbolic acid ; its edges should be brought 
together as neatly as possible with wire 
sutures, and treated with cold applications, 
especially ice, if there be much inflamma- 
tory action. When the bones are much 
comminuted, and the external wound is 
small, it is best to enlarge it freely, and 
excise the injured ends of the bone, as much 
less constitutional disturbance follows cases 
so treated, and a false joint with a very 
considerable amount of motion will be 
formed. 1 Wounds of the wrist-joint should 
be treated on the same principles, the fore- 
arm and hand being fixed upon a straight 
splint. 

Compound fracture of the humerus, if 
attended with much laceration of soft parts, 
especially lesion of the artery, and of the 
great nervous cords, sometimes requires am- 
putation ; but the forearm when simi- 
larly injured may almost always be pre- 
served. 

The hand is very frequently the subject 
of extensive crushes, involving bones as 
well as soft parts, and often requiring the 
removal of one or more of the fingers or 
of the whole member. Great ingenuity 
may be displayed in the performance of 
the operation in such cases, the surgeon be- 
ing guided in the amount to be removed 
and the selection of flaps by the extent of 
the injury, always remembering the neces- 
sity of saving as much as possible. The 
loss of one or two fingers is not of great 
moment, except in some peculiar occupa- 
tions ; but the thumb is of especial import- 
ance, and if only a single finger is left to 
oppose it, great use may still be made of 
the hand. It is even better to save the 
thumb alone or a single finger when it can 
be done, than to sacrifice the whole hand. 
Although everything that is likely to be 
of service must be carefully preserved, the 
opposite error must be avoided of attempt- 
ing to save, at a great sacrifice of time to 
the patient, a severely injured finger, 
which, although it may ultimately heal, 
will remain permanently stiff or deformed, 

1 See an interesting series of severe injuries 
to the elbow-joint, in London aud Provincial 
Hospitals, collected by Mr. J. Hutchinson, 
Medical Times and Gazette, 1856, vol. ii. 
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and which, from its being either useless or 
positively interfering with his employment, 
may eventually have to be removed. 
Among people of the upper classes of life, 
even elegance of appearance is an element 
of consideration. On the latter account, 
when a finger has to be removed entire, the 
head of the metacarpal bone, although un- 
injured, is often taken out with it, so that 
the remaining fingers come nearer together, 
and the loss is less conspicuous ; but with 
working people, this should not be done, as 
to them a broad palm is often an advantage ; 
and the hand is weakened by the division 
of the transverse ligament which connects 
the head of the bones. In compound dis- 
locations of the phalanges, in which at- 
tempts at reduction have been unsuccessful, 
it is better to remove the projecting head 
of the displaced bone, then to bring the 
wound together, and fix the finger on a 
splint, trusting to the formation of a liga- 
mentous joint. [In the great majority of 
cases of injury of the hand, primary ampu- 
tation should not be made, all cutting 
operations being deferred until after it has 
become apparent just how much must be 
removed.] 

Statistics of Fractures and Disloca- 
tions of the Upper Extremity. 

Nearly all statistical information hitherto 
published regarding fractures and disloca- 
tions is more or less unsatisfactory, either 
because the numbers given are too limited, 
or the cases being selected, they do not 
present a fair average of all ages and classes 
of the population. 

The following table has the advantage 
of showing nearly every case which pre- 
sented itself during a given period at a 
hospital so situated as to afford a fair ex- 
ample of the ordinary accidents of civil 
life in this country. Some few have been 
rejected on account of insufficiency of diag- 
nosis, or omission of age or sex from the 
record, and doubtless the remainder are 
not entirely free from errors ; such errors, 
however, correct themselves when the 
numbers are sufficiently large. In one class 
only is there a considerable defect, viz. , the 
fractures of the phalanges ; many cases that 



are vaguely entered in the hospital books 
as "smashed" or "crushed" fingers, with- 
out specification of lesion to bone, having 
been omitted from the table. If all these 
were added, the numbers assigned to this 
injury would probably be doubled. 

It is not within the scope of a work like 
the present to discuss all the inferences 
that might be derived from the study of 
this table. A few general observations on 
the influence of sex and age upon the pro- 
duction of these injuries, will, however, be 
admissible. 

It will be seen, as might be expected 
from the difference of habits and occupa- 
tion, that the whole number of males ex- 
ceeds that of females, the ratio being that 
of 10 to 6.2; but this ratio is not constant 
in all kinds of injury, and all periods of 
life. During infancy there are 200 males 
and 197 females; so that, as might be sup- 
posed, in this period the liability to these 
accidents is the same in both sexes. This 
age is characterized by the great frequency 
of fracture of the clavicle, more than half 
of the entire number of injuries belonging 
to this bone. The bones of the forearm 
and humerus follow next in order ; but 
fractures of the olecranon, metacarpus and 
phalanges, and all dislocations, are almost 
unknown. During the succeding ten years 
we find the active disposition of boys ex- 
posing them to frequent fractures of the 
clavicle, humerus, and forearm, and to 
dislocation of the elbow-joint ; while with 
the opposite sex such accidents are com- 
paratively less frequent than at any other 
period, the proportion being now as 10 to 
2.7. In the next period, that from fifteen 
to twenty years, the males exceed the 
females in the proportion of 10 to 3.7, and 
this excess steadily decreases, till, between 
forty-five and sixty, the sexes figure in 
nearly equal numbers ; and beyond that 
age the liability to these accidents is con- 
siderably greater among women than among 
men, this preponderance being almost en- 
tirely owing to the great frequency among 
the former of fracture of a particular part of 
one bone, viz., the lower end of the radius. 

Further reference to the numbers in the 
table will be found under the head of each 
particular injury. 
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Fractures and Dislocations of the Bones of the Upper Extremity, treated at the 
Middlesex Hospital, during sixteen years, ending June 30, 1867. 

A. Fractures. 





Age. 


Age. 


Age. 


Ag 


e. 


Age. 


Age. 






to 5. 


5 to 15 


15 to 30. 


30 to 45. 


45 to 60. 


Abov 


9 60. 


Total. 


Sex. 


Sex. 


Sex. 


Sex. 


Sex. 


Sex. 


Sex. 


M. 




M. F. 


M. 


F. 


M. 


F. 


M. 


F. 


M. F. 


M. 


F. 


M. F. 


and 
F. 


Scapula, .... 


5 


3 


3 




1 


1 


11 


6 


7 




1 


1 


28 


11 


39 


Clavicle, .... 


176 


171 


84 


47 


56 


26 


67 


33 


51 


33 


18 


10 


452 


320, 772 


2 ( Upper end, . . 


1 


4 


7 


2 


5 




11 


5 


8 


4 


5 


8 


37 


23! 60 


| \ Shaft 


39 


22 


42 


17 


27 


18 


25 


16 


11 


16 


6 


15 


150 


104! 254 


a (. Lower end, . . 


8 


4 


46 


3 


14 


2 


2 


2 


5 


1 


1 


1 


76 


13j 89 


Olecranon, . . . 


1 




7 


2 


23 


3 


14 


5 


8 


4 


4 


5 


57 


19 76 


Ulna (excluding { 
Olecranon) J 


8 


7 


19 


1 


7 


6 


19 


10 


13 


10 


2 


5 


68 


39 


107 


Radius alone, . . 


62 


64 


92 


19 


78 


45 


75 


57 


45 


123 


21 


87 


373 


395 


768 


Ulna and Radius, . 


20 


17 


71 


11 


15 


7 


8 


9 


9 


12 


4 


8 


127 


64 


191 
















1 












1 




1 


Metacarpal bones, . 


1 


1 


10 


1 


62 


9 


50 


13 


15 


3 


3 




141 


27 


168 


Phalanges, . . . 


3 


2 


44 


7 


47 


8 


32 


13 


24 


5 


4 


i 


144 


36 


180 


Total 


324 


295 


425 


110 


335 


125 


315 


169 


196 


211 


69 


141 


1654 


1051 


2705 



B. Dislocations. 





Age. 
0to5. 


Age. 
5 to 15. 


Age. 
15 to 30. 


Age. 
30 to 45. 


Age. 
45 to 60. 


Age. 
Above 60. 


Total. 


Sex. 
M. F. 


Sex. 

M. F. 


Sex. 
M. F. 


Sex. 
M. F. 


Sex. 
M. F. 


Sex. 
M. F. 


Sex. 
M. F. 


M. 
and 

F. 


Clavicle, .... 
Acromion, .... 
Humerus, .... 

Elbow, 

Thumb, .... 
Phalanges of fingers, 

Total, .... 


1 

' ' i 


2 
1 
1 


2 
1 
1 
43 
11 
6 


1 

i 

5 
3 
o 


4 
3 

24 

8 

'18 

11 


9 
3 
3 
3 


2 

3 
63 

8 
23 

6 


1 

1 

21 

3 

11 

11 


2 

3 
42 

2 
15 

7 


1 
1 

34 


2 
36 


28 


13 3 
10 2 
167 95 
61 12 
70 29 
33 26 


16 
12 
262 
73 
99 
59 


10 

7 


3 
3 


1 
3 


2 


4 


64 


12 


68 


18 


105 


48 


71 
267 


53 
264 


44 
113 


32 
173 


54 
2008 


167 
1218 


521 
3226 


Fractures and dis- 1 
locations, J 


326 


299 


489 122 


403 


143 


420 


217 



Fractures of the Bones of the Up- 
per Extremity. 

Fractures of the Clavicle. 

The clavicle is more frequently broken 
than any other bone in the body, the radius 
excepted. Although met with at all ages, 
this accident is most common in infancy 
and early childhood ; nearly one-half of the 
entire number of cases recorded in the 



above table occurred before the completion 
of the fifth year. 

Up to this period its relative frequency 
in the different sexes is nearly equal ; at all 
subsequent ages men are much more liable 
to it than women. 

Sometimes the fracture is caused by di- 
rect application of force to the bone, as by 
a heavy blow, or a wheel passing over it, 
or a fall in which the body of the bone 
comes into contact with some hard sub- 
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stance ; but much more commonly it is 
due to indirect violence, as falls on the 
point of the shoulder, or on the hand when 
the arm is outstretched ; in the latter case 
the shock is transmitted through the other 
bones to this, the last in the series, which 
being fixed at its proximal end to the ster- 
num, must give way under a sufficient 
amount of force. Dr. F. H. Hamilton J has 
collected seven, and Grurlt twenty cases of 
fracture of the clavicle from muscular ac- 
tion. 2 [Many of these cases are probably 
open to the explanation that the lesion 
was the result of leverage, the clavicle 
being as it were bent over the first rib.] 
The last author has also brought together 
seven cases of intra-uterine fracture of the 
collar-bone produced by external violence. 3 
The bone is generally broken near the 
middle, although, it may be towards the 
acromial, or more rarely the sternal ex- 
tremity. The line of fracture is said to be 
usually transverse, but in many specimens 
that I have examined in museums, it has 
passed in a straight line from the deepest 
part of the cavity of one curve to that of 
the other, and therefore very obliquely 
across the shaft of the bone, and inclining 
from within upwards, so that the inner 
fragment overlaps the other. The part 
between the two curves is generally the 
weakest part of the bone, and hence more 
liable to fracture. When the clavicle is 
broken near its. middle, the inner fragment 
is usually retained in its place, because the 
strong ligaments attached to its sternal 
end prevent much movement, and the 
muscles connected with it nearly counter- 
balance each other. There is, however, a 
slight tendency to elevation of the outer 
end, which in cases left long neglected be- 
comes very marked. I lately saw a girl, 
aged nine, who had broken her clavicle a 
month before, and had had no treatment ; 
the sternal fragment projected upwards at 
an angle of 45°, its sharp extremity form- 
ing a visible prominence in the side of the 
neck. The other fragment was fully an 
inch below this, and connected with it by 
what appeared to be a band of fibrous 
tissue, passing nearly vertically between 
them. 4 The outer fragment usually falls 
below its normal position, • owing to the 
weight of the arm, and it is drawn inwards 
by the muscles passing from the chest to 
the shoulder and humerus, the outer end 
being turned somewhat forwards ; its 
broken end is, in the great majority of 

1 A Practical Treatise ou Fractures and Dis- 
locations, p. 193, Philadelphia, 1880 [6th ed. [. 

2 Gurlt, Handbuch der Lehre von der 
Ivnochenbruchen, Th. 2, L. 2, p. 593 et seq. 

3 Gurlt, loc. cit., Th. 2, L. 2, pp. 595-6. 

4 See also the figure at p. 219 in Dr. E. W. 
Smith's Treatise on Fractures in the Vicinity 
of Joints., etc. Dublin, 1847. 



cases, placed beneath that of the sternal 
fragment, though it occasionally, but very 
rarely, is found above l or anterior 2 to it. 
If the fracturje is oblique, the fragments 
generally ride, and the whole bone is some- 
what shortened. The diminution in length 
of clavicles that have united after oblique 
fractures is sometimes more than an inch. 

The signs usually presented are very 
characteristic, and except in the case of 
young fat children, there is rarely much 
difficulty in the diagnosis. There is pain 
at the seat of injury ; the patient is unable 
to lift the arm to the head, or to move it 
extensively forwarls or backwards, at least 
without much suffering ; his neck and head 
are usually inclined to the injured side ; 
while, to relieve the pain caused by the 
displaced fragments of bone, he will often 
support the elbow with the opposite hand. 
The point of the shoulder falls lower than 
the other, and somewhat forwards and in- 
wards, its distance from the centre of the 
sternum being diminished in proportion to 
the amount of riding of the broken frag- 
ments. On passing the finger along the 
upper border of the clavicle, the abrupt 
projecting end of the inner fragment and 
the depression of the outer one are easily 
recognized, and manipulation will prove the 
separation of the fragments, and generally 
produce crepitus, though the latter im- 
portant sign is sometimes not perceived 
until the broken ends are brought into ap- 
position by extending and drawing back 
the shoulders. The differences in position 
of the bone mentioned above will of course 
produce corresponding modifications of 
these signs. In transverse fractures, the 
amount of displacement is often incon- 
siderable ; but pain, loss of power, mobility 
of the fragments, and crepitus will indicate 
the nature of the injury. 

[In young children, when the fracture is 
incomplete or the fragments are held to- 
gether by untorn periosteum, the only symp- 
tom at first discoverable may be tenderness 
on pressure over the seat of injury, "the 
line of limited tenderness;" later, color- 
changes of the skin, due to extravasation of 
blood, will show themselves. If the nature 
of the injury is not recognized and proper 
treatment instituted, the probabilities are 
that within a very few days the periosteum 
will be completely torn and the ordinary 
symptoms become apparent. Attention 
should here be called to the change that 
takes place in the position of the scapula, 
the inferior angle of which is approximated 
to the spine and abnormally prominent. 
As has been shown by many writers 
(especially of late by Drs. Packard and 

1 Malgaigne, Traite des Fractures et des 
Luxations, tome i., p. 468. Paris, 1847. 

2 Lonsdale, Practical Treatise on Fractures, 
p. 208, 1838. 



FRACTURE OF CLAVICLE. 



847 



Hartshorne, of Philadelphia), the correc- 
tion of this scapular displacement relieves 
the deformity at the seat of fracture. Dr. 
Edward Hartshorne (Penn. Hosp. Reports, 
vol. ii., 1869) urges the use of a back-splint, 
making pressure "directly upon the lower 
blade of the scapula about and just above 
its angle, behind the chest." To the pres- 
sure made upon the scapula the same writer 
attributes the favorable results of the " pos- 
ture method, ' ' i. e. , the keeping the patient 
upon the back in bed.] 

Fracture of the sternal extremity of the 
clavicle is a very rare accident. Lonsdale, 1 
relating the case of a child three years' old, 
in which the clavicle was fractured about 
half an inch from the sternum, conjectures 
that such cases arise from separation of the 
epiphysis. This, however, clearly cannot 
be, as the epiphysis at the sternal end of 
the clavicle is an extremely thin plate of 
bone, and conimencing to ossify at about 
the age of eighteen, is joined to the bone 
a few years later ; if, then, such an injury 
could happen, it would be only at this par- 
ticular period of life. Blandin 2 describes 
a case in which the clavicle was fractured 
between the costo-clavicular and sterno- 
clavicular ligaments, without displacement ; 
but in the only two specimens of similar 
fracture that Malgaigne 3 could find in the 
Musee Dupuytren, the external fragment 
was displaced considerably downwards and 
forwards. 

Two examples of this accident recently 
occurred at the Middlesex Hospital. Both 
patients were girls under ten. In one the 
fracture, produced by indirect violence, 
was about half an inch from the sternal 

Fig.' 174. 




Fig. 174. Extremely oblique fracture of the acromial end of the clavi 
ele. a, under surface ; &, anterior view. From a preparation in the Mid 
dlesex Hospital Museum ; Cat. No. i., 15, d. 

joint, and the displacement was very slight ; 
in the other the fracture, caused by direct 
violence, was a little further from the 
sternal joint and there was more displace- 
ment. 



1 Op. cit., p. 206. . 

2 Gazette des Hopitaux, 22 avril, 1845. 

3 Op. cit., torn, i., p. 491. 



Fractures of the acromial extremity of 
the clavicle are much more frequent than 
the last. _ Pt. W. Smith 1 has shown, from 
examination of specimens of bones after 
death, that the outer end of the clavicle 
may be broken, either between the conoid 
and trapezoid portions of the coraco-clavic- 
ular ligament, or between this ligament 
and the acromio-clavicular articulation. In 
the former situation the fracture is of com- 
paratively rare occurrence, and attended 
with scarcely any displacement of either 
fragment of the bone ; in the latter, on the 
contrary, there is generally a considerable 
amount of displacement of the outer frag- 
ment ; its inner end being drawn upwards 
and ontwards by the action of the clavicular 
portion of the trapezius muscle, while the 
outer or articulating surface is directed 
downwards and inwards by the weight of the 
arm and the action of the muscles passing 
from the chest to the shoulder. This dis- 
placement is sometimes carried so far that in 
some of the cases examined, the outer frag- 
ment had united to the other at a right an- 
gle. 2 The inner fragment is not materially 
altered in position, unless the coraco-clavic- 
ular ligament be ruptured. 

An incomplete fracture of the body of 
the clavicle, sometimes attended with bend- 
ing of the bone, is occasionally met with in 
children. Vide Fractures, p. 484. 

Comminuted fractures of the clavicle are 
not unfrequently the result of violence, and 
are easily recognized by the great mobility 
of the fragments. 

Compound fractures of the clavicle are 
extremely rare [it might almost be said 
that they never occur except as the result 
of gunshot wounds, so rare- 
ly are they consequent upon 
injuries of other kinds] ; 
and notwithstanding its vi- 
cinity to the large vessels 
and nerves of the neck, 
serious complications from 
implication of the soft parts 
do not often follow frac- 
° tures of this bone. 

Among the severe injuries 
which occasioned the death 
of the late Sir Robert Peel, 
was "a comminuted fracture 
of the left clavicle, below 
which a swelling as large as 
the hand could cover, and 
which pulsated synchronous- 
ly with the contractions of the auricles of the 
heart, formed." This was evidently the result 
of a wound of some large vein, probably the 
subclavian, by the broken ends of the bone. 
From the intense pain suffered, it was also 



1 Op. cit., p. 209. 

2 This observation is corroborated by a re- 
cent specimen exhibited by Mr. Canton to the 
Pathological Society, Nov. 6th, 1860. 
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coujectured that some of the nerves of the 
axillary plexus were lacerated. 1 In the Mu- 
seum of St. George's Hospital is a specimen in 
which the fractured end of the bone was 
driven through the internal jugular vein. 
The patient, a boy aged thirteen, had been 
standing under a tree in a storm, and was 
struck by a falling branch. Several cases are 
also on record of injury to the brachial 
plexus of nerves, followed by paralysis of the 
arm. 

Fracture of both clavicles in the same 
subject sometimes occurs. [Hamilton re- 
gards them as much more common in chil- 
dren and in private practice than in adults 
and in hospital patients. ] Malgaigne could 
only collect five cases. A man, aged forty- 
seven, was admitted a few years ago into the 
Middlesex Hospital with ununited fracture 
of both clavicles, occasioned by the same 
injury. Want of union is very uncommon ; 
in this case it was probably owing to the 
difficulty of restraining the motion of both 

Fig. 175. 




Fig. 175. An extremely oblique comminuted frac- 
ture of the acromial end of the clavicle; under 
surface. The asterisk points to the acromio clavicu- 
lar joint. From a preparation in the Middlesex 
Hospital Museum; Cat. No. i., 15, d. (See Fig. 182.) 

arms at the same time during the treat- 
ment ; as a general rule, no bone in the 
body unites more readily. [From the body 
of a man who died in the Charity Hospital, 
jSTew Orleans, La., in 1864, I removed a 
right clavicle which had been broken in 
two places, the union being ligamentous at 
both.] In 1867, a young girl was brought 
to the Middlesex Hospital with both collar 
bones and some ribs broken. She was 
kept flat on her back in bed for some days, 
and made a good recovery. 

Treatment. — Although the indications to 
be followed in the treatment of fractured 
clavicle are plain enough, the numerous 
contrivances that have been invented for 
the purpose, and the diversity of the 
methods adopted in different countries, and 
by different surgeons, are sufficient to show 
the difficulties that are practicallv found in 
carrying them out. As Dr. F. H. Hamil- 
ton says, a a catalogue of the names only 
of the men who have upon this single point 

1 Lancet, July 6th, 1850. 



exercised their ingenuity, would be for- 
midable, nor would it present any mean 
array of talent and of practical skill." 

The most certain method to insure union 
without deformity, is to keep the patient 
lying on the back in bed until the fracture 
has united, the head being fixed to the pil- 



Fig. 176 




Fig. 176. The upper surface of the same prepara- 
tion. The inner fragment overrides, and the outer 
has been twisted so as to make a considerable 
angle with it. 

low, and both arms confined to the side of 
the body. This plan may be adopted in the 
case of young ladies who wear low dresses, 
and in whom it is consequently particularly 
desirable to preserve the symmetry of the 
clavicles ; but men and boys will seldom be 
found to submit to the confinement, and it 
is satisfactory to know that the amount of 
shortening which almost invariably follows 
an oblique fracture, treated in the usual 
way, will rarely interfere in any appreci- 
able degree with the perfect use of the 
arm. 

Presuming that the ordinary displace- 
ment has occurred, to restore the outer 
fragment to its normal position, the shoul- 
der must be drawn outwards, upwards, and 
backwards. For a description of the many, 
more or less complicated, forms of appara- 
tus invented to retain the parts in this 
position, the reader is referred to special 
treatises upon the subject, as they have 
nearly all met with but a very limited or 
local application, and without figures any 
account of them would be unintelligible. 
As the results of the method of treatment 
generally followed at most of the hospitals 
in London are as satisfactory as those 
attributed to any of the others, and as 
there is in it the great advantage of requir- 
ing no other materials than those which 
are at all times at the command of the 
surgeon, I shall content myself with de- 
scribing it. A stout wedge-shaped pad, 
with the broad end upwards, stuffed with 
tow or horse-hair, and having a little 
cotton-wool wrapped around it, is placed 
well up in the axilla. Then the elbow is 
brought close to the side, and the forearm 
laid across the front of the chest, the hand 
being raised towards the opposite shoulder. 
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It is now to be firmly bound in this posi- 
tion with a broad calico roller, some of the 
turns of which are made to pass beneath 
the elbow and over the opposite shoul- 
der, so as to act as a sling, and raise the 
humerus. The bandages should be secured 
by a few stitches. 1 Some surgeons advance 
the elbow, others think it should be directed 
somewhat backwards. But an intermediate 
position is more generally preferred. Very 
frequently, before the elbow is fixed, a 
figure-of-eight bandage is placed round the 
shoulders, and tied tightly behind, with the 
intention of drawing backwards the ex- 
tremity of the clavicle ; but this is by many, 
and with much justice, objected to, on the 
ground that, unless put on with very great 
care, it may press upon the inner end of 
the distal fragment and push it behind and 
below the other, thus adding to the de- 
formity which it is intended to prevent. 
The axillary pad, which was introduced by 
Desault as a fulcrum by which the clavicle 
may be extended when the elbow is pressed 
to the side, is now generally used of a 
smaller size than was originally proposed, 
and is discarded altogether by some sur- 
geons, on account of its liability to com- 
press the axillary vessels and nerves. The 
apparatus is then reduced to little more 
than a sling for the elbow. 

[In many cases, keeping the forearm be- 
hind instead of in front of the body (the 
"Broca method ") will be found to cause 
comparatively little inconvenience to the 
patient, and to be followed by very satis- 
factory results. Sayre's method of apply- 
ing a strip of adhesive plaster (4 to 6 
inches wide) ' ' across the belly of the biceps 
around the back of the arm, bringing the 
arm well back, horizontally across the back 
and around under the nipple," with asso- 
ciated support of the elbow, has been a 
favorite mode of dressing with many 
American surgeons, on account of its sim- 
plicity and the ready tolerance of it by the 
patient.] 

It is evident from these differences of 
opinion, that in the management of frac- 
tured clavicle, as in that of any other simi- 
lar injury, no one rule ought to be followed. 
Careful attention to the peculiarities of the 
individual case will alone suggest the par- 
ticulars of the treatment that should be 
adopted ; and whatever maybe the appara- 
tus determined upon, it should be fre- 
quently examined, in order to be sure that 
the intention with which it is applied is 
really being carried out. and that no parts 
of it have become loose or disarranged, or, 
on the other hand, are unnecessarily tight, 
so as to give pain or chafe the skin. 



1 Bandages stiffened with starch, dextrine, 
or plaster-of-Paris, are-often used with great 
advantage. 



If the fracture is attended with compli- 
cations, or if both clavicles are broken, it is 
advisable to confine the patient to bed. 

Union usually takes place in about three 
weeks — in young subjects even earlier. 

Fractxires of the Scapula. 

As this bone is not, like the clavicle or 
other long bones of the arm, placed between 
resisting points, it is not often affected by 
any application of indirect violence ; and 
as its peculiar conformation and protected 
situation afford it considerable immunity 
from direct injury, it is very rarely broken. 
The statistics of the Middlesex Hospital 
for sixteen years (table on p. 845) give 1.07 
per cent, as the relative frequency of frac- 
tures of the scapula, which agrees closely 
with that given by Grurlt, [Among 4939 
fractures reported from the Pennsylvania 
and Boston City Hospitals 59 were of the 
scapula, ] . 2 per cent, nearly. ] The shape 
of the scapula is so very irregular, that 
fractures occurring in its different parts 
present special characters, and require 
therefore separate consideration. 

1. Fracture of the hody of the scapula 
may occur in combination with other inju- 
ries when the trunk is severely crushed, as 
by the fail of a heavy weight upon it. It 
has also been caused by a blow applied 
directly, the passage of a cart-wheel over 
it, or a fall backwards, in which the bone 
is struck against some hard substance, such 
as the corner of a table. 

The fracture usually runs transversely or 
obliquely across the flat part of the body 
of the bone beneath the spine ; but some- 
times it extends vertically through the 
spine, or the bone, which in other instances 
is variously starred or comminuted. An 
incomplete fracture through the spine 
alone, or one of the margins, appears to be 
sometimes met with ; and occasionally the 
thin central portion of the infra-spinous 
fossa is fissured, or even deeply indented, 
while the borders, being thicker and 
stronger, have escaped injury. There is 
often but little displacement of the frag- 
ments ; sometimes, however, one or the 
other of the broken edges may be felt to 
project. In a man aged forty-three, lately 
a patient at the Middlesex Hospital, the 
body of the scapula was Iroken by a car- 
riage-wheel passing over his back ; he was 
so extremely thin, that the nature of the 
injury could be ascertained with perfect 
facility. The line of fracture extended 
from the anterior costa, one inch above the 
inferior angle, upwards and backwards to 
the posterior costa, just below the root of 
the spine. The triangular portion thus 
separated was drawn directly upwards un- 
der the other, and became united there ; so 
that the scapula was eventually one inch 
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shorter than the other, and had the lower 
end deeply notched. There is a specimen 
in Guy's Hospital Museum 1 in which the 
line of fracture is almost the same, but the 
inferior fragment has united on the dorsal 
surface of the other. The different direc- 
tion of the displacement of the fragment 
in these instances was probably communi- 
cated to it at the moment when the injury 
was inflicted, while the drawing upwards 
was due to the combined action of the mus- 
cles attached to it. 

Mobility can generally be deteeted by 
grasping the shoulder and upper part of 
the scapula with one hand, and the lower 
part of the bone near the inferior angle 
with the other ; crepitus will also be ob- 
tained in this manner, or by placing the 

Fig. 177. 




Fig. 177. Fracture through the glenoid cavity, run- 
ning into the body, and crossing the spine of the 
scapula; with fracture of the acromion process. 
From a preparation in the Middlesex Hospital Mu- 
seum ; Catalogue i., 17. No history is attached. 

hand flat upon the dorsum of the scapula, 
and moving the humerus in various direc- 
tions. But great care must be taken not 
to mistake that pseudo-crepitus which ap- 
pears to be caused by the movement of the 
tendons over the shoulder-joint for a bony 
crepitus ; a mistake not unfrecpiently made 
by experienced surgeons when examining 
injuries about the shoulder. In muscular 
and fat subjects, and where there is little 
displacement, the diagnosis of these frac- 
tures is often attended with difficulty, but 
in others the signs are sufficiently obvious. 
Malgaigne recommends that in making 
the examination, the forearm should be 
brought behind the back, and the hand 

1 No. 1097 70 . 



raised as much as possible, as by these 
means the inner border of the scapula will 
be rendered prominent. 

Treatment.— The fragments having been 
reduced as completely as possible by ma- 
nipulation, the body of the scapula should 
be confined by a shield of gutta-percha 
modelled to it, or with a broad bandage or 
strip of adhesive plaster [or better with 
plaster-of-ParisJ. The motions of the arm 
are then to be restrained and the elbow 
raised, by supporting it in a sling. When 
there is much displacement, it is difficult 
to keep the fragments in good apposition 
by the application of compresses, or any of 
the other contrivances that have been sug- 
gested for the purpose ; but in most cases 
union takes place readily, and although 
there may be some deformity, the arm re- 
gains its proper motions. 

2. Fracture of the acromion, process. — 
The acromion process being the most 
prominent part of the shoulder, it is liable 
to be broken across when a blow is received 
directly from above, in falls upon the shoul- 
der, and also perhaps by upward pressure 
of the head of the humerus, in falls on the 
elbow or hand. The frequency of this ac- 
cident has been overrated, as many of the 
numerous specimens found in museums of 
what appear at first sight to be old ununited 
fractures of the acromion, are probably ex- 
amples of non-union of the epiphysis. 1 
There seems to be some as yet unexplained 
connection between this condition and the 
disease called chronic rheumatic arthritis 
of the shoulder-joint, as they are often 
found associated. 2 For this reason, little 
dependence can be placed upon the state- 
ment, founded on the examination of such 
specimens, that after fractured acromion 
the union is always of a ligamentous char- 
acter. 

The fracture usually extends directly 
across the process, separating a larger or 
smaller portion from the rest of the bone. 
Sometimes it is only the extreme tip be- 
yond the clavicular articulation which is 
broken off. Occasionally there is no dis- 
placement, the detached fragment being 
held in its place by the periosteum, but 
generally it is drawn downwards and a little 
forwards, by the action of the deltoid and 
weight of the arm. 

The symptoms are, pain in the injured 
part, with loss of power in moving the arm, 
especially upwards. The shoulder has lost 
somewhat its rounded form, its extremity 
being sunk. On passing the finger along 
the spine of the scapula towards the acro- 
mion, a sudden depression is felt at the 
seat of fracture, and mobility of the process 
itself can be perceived. On raising the 



1 F. H. Hamilton, op. cit.. p. 211. 
3 E. Adams, op. cit., p. 107. 
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arm so as to bring the fragments in apposi- 
tion, all the abnormal appearances are lost, 
and crepitus, which is absent as long as the 
arm hangs clown, can now be obtained. 

Treatment. — The principal indication is 
to support the elbow, so that the acromion 
may be raised by the head of the humerus ; 
this is accomplished by a sling, which must 
be made to give more support to the elbow 
than to the forearm, allowing the hand to 
drop. More perfect apposition can be ob- 
tained if a pad be placed between tbe side 
and the elbow, so as to keep the latter 
away from the body, and inclined a little 
backwards. The arm should then be fixed 
by a roller passed round the chest, and 
kept in this position for about four weeks. 

3. Fracture of the coracoid process is an 
extremely rare accident, and only produced 
by severe direct violence ; it is usually ac- 
companied by other injuries, as dislocation 
of the humerus in the cases reported by 
South 1 and Holmes, 2 or by fracture of other 
parts of the scapula. If the coracoid pro- 
cess alone is broken off, the three muscles 
attached to its extremity would tend to 
draw it downwards and inwards ; but, while 
the strong coraco-clavicular ligaments re- 
main entire, the displacement cannot be 
very great. In an uncomplicated case, 
there is no alteration in the shape of the 
shoulder, the principal diagnostic signs be- 
ing crepitus and the mobility of the frag- 
ment, discovered by manipulation. 

Two cases of fracture of this process have 
come under my own notice. In both, the 
fracture was caused by a fall forward from 
a slight height with the arms stretched 
forward ; there was mobility of the tip of 
the process, with crepitus and pain, but 
not any displacement. 

The treatment consists in supporting the 
arm in a sling, with the elbow advanced 
upon the front of the chest, so as to keep 
the muscles inserted into the process re- 
laxed, and as much at rest as possible. 

4. Fractures of the week of the scapula, 
and of the glenoid fossa. — It is the opinion 
of most modern writers on surgery, that 
simple fracture across the anatomical neck 
of the scapula never occurs. 

There is no specimen exhibiting it in any 
of the museums in London, and Hamilton says 
that he has not been able to find one in any of 
the American cabinets. There are several 
cases on record of fracture through what has 
been called the surgical neck, i. e., the narrow 
part of the bone, opposite the notch in the su- 
perior eosta, the coracoid process being included 
in the separated portion. In all of those with 
which I am acquainted, there has been also a 
general comminution of the body of the bone. 
One specimen is in the Museum of Guy's Hos- 
pital ; 3 another, in which repair has taken 

1 Med.-Chir. Trans., vol. xxii., p. 100. 

2 Ibid., vol. xli., p. 447. 

3 No. 1097 85 . 



place, in the Museum of the Eoyal College of 
Surgeons; and the well-known case reported 
by Du Verney, 1 where the injury was occa- 
sioned by a fall into a stone-quarry, forms a 
third example. The three cases related by Sir 
Astley Cooper, and various others, which have 
appeared more recently iu the journals, of 
" fracture of the neck of the scapula," were 
founded only on diagnosis made during life. 
They are, therefore, not entirely to be relied 
upon, especially as it has been shown by Mal- 
gaigne that most of the symptoms usually as- 
signed to this injury might be produced by a 
dislocation of the humerus into the axilla, 
with fracture of a portion of the margin of the 
glenoid fossa. 

The last-named accident is not very uncom- 
mon: the inner border is more frequently the 
seat of injury, but fractures have been found 
running across the glenoid fossa, and even 
splitting it up into several portions. In a ease 
which I believed to be one of this kind, ad- 
mitted June 25, 1860, into the Middlesex Hos- 
pital, there was a distinct bony crepitus ac- 
companying subcoraeoid dislocation of the. 
humerus. The latter when reduced almost im- 
mediately reappeared, and as the spasm of the 
muscles by which this was occasioned increased 
after every reduction, it constantly became 
more difficult to replace the bone, and when 
replaced to keep it in position. The patient 
was then brought completely under the influ- 
ence of chloroform, a large pad fixed in the 
axilla, and the elbow bound close to the side 
and raised. By these means the humerus was 
retained perfectly in place, and no subsequent 
difficulty was experienced during the treat- 
ment. At the end of three weeks the bandages 
were removed, and passive motion commenced 
in the joint. 

Fractures of the Humerus. 

The fractures to which this bone is liable 
may be conveniently divided into three 
groups, viz.: (A) these affecting the upper 
extremity, or that part which is situated 
above the surgical neck of the bone ; (B) 
those of the shaft; and (C) these of the 
lower articular extremity. 

The injuries belonging to the first group, 
although of less frequent occurrence than 
either of the others, demand the fullest at- 
tention of the surgeon, as they present con- 
siderable difficulties, both of diagnosis and 
treatment. In the following account of them, 
I have availed myself largely of the valua- 
ble essay upon the subject by Dr. R. W. 
Smith, of Dublin. 2 

A. Fractures of the upper end of the 
humerus are usually produced by direct 
violence, as severe blows, or more fre- 
quently falls, in which the shoulder comes 
in direct and violent contact with the 
ground or some hard substance. Some- 
times, however, they appear to have been 
caused by falls upon the elbow or hand. 
The point at which the fracture occurs 

1 Traite des Maladies des Os, 1751, torn, i., p. 
227. 

2 Op. cit. ; chap, iv., p. 176. 
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may be (1) the anatomical neck of the 
bone ; (2) the line of junction of the epi- 
physis with the shaft, i. c, immediately 
below the tuberosities; or (3) a little lower 
down, at that part of the bone called the 
surgical neck. A fourth form of fracture 
in this neighborhood is the separation of 
the greater tuberosity from the remainder 
of the bone. As the capsular ligament of 
the scapulo-humeral articulation is attached 
just below the anatomical neck, the first 
of these fractures is intracapsular; the 
others are all extracapsular; an important 
distinction, both as regards their symptoms 
and prognosis. 



which it has united in this, and other 
almost equally remarkable positions. 1 

[It would appear likely that in some 
cases the head of the humerus is " chipped 
on" by the anterior edge of the glenoid 
cavity," the fracture being produced while 
dislocation is in process of taking place ; 
and under such circumstances k 'a con- 
tinuation of the force might drive the bro- 
ken extremity of the shaft upon the articu- 
lar surface of the head (now directed for- 
wards) producing a more or less complete 
impaction." (Eve, Subcoracoid dislocation 
of the humerus. Medico. -Chir. Trans., v., 
63)]. 



Fig. 178. 





Fig. 178. Fracture through the anatomical neck of the humerus. From a preparation in the Museum 
of the Royal College of Surgeons; Catalogue, No. 2933. a anterior, b posterior view. " The shaft is drawn 
forwards, upwards, and inwards ; the outer surface of its upper end is united by bridges of bone to the 
broken surface of the head and neck, and the anterior fourth of the head rests in a cavity on the top of 
the shaft." The patient was a woman aged seventy-seven. 

1. Fracture at the anatomical neck of 
the humerus. — A glance at the form of this 
part of the bone will be sufficient to show 
that fracture here must be a rare accident ; 
yet sufficiently numerous specimens are to 
be found in museums, and post-mortem 
examinations are on record to establish the 
claims of this injury to a place in surgical 
pathology. Displacement of the separated 
fragment cannot be caused by the action 
of muscles, as none are inserted into it; 
but not nnfrequently, from the violence 
with which the shaft is driven against it, 
the head, lying loose in the capsule of the 
joint, slips off the shallow glenoid fossa, is 
forced through the capsule into the axilla, 
or sometimes is even turned completely 
round, so that the cartilaginous surface is 
in contact with the fractured end of the 
lower fragment. Cases are recorded in 



If the head of the humerus be completely 
separated, we might expect that it would 
remain as a foreign body in the joint, and 
then perish from want of nutrition, and be 
eliminated by suppurative action, unless 
previously removed by operation ; but 
G-urlt had been unable to find a single au- 
thenticated instance of simple fracture of 
the anatomical neck where the completely 
separated head of the humerus had become 
a sequestrum and had been thrown out. 2 
Ligamentous and even osseous union has 
been met with in some cases ; but in these 
the separation has probably not been entire, 

1 R. W. Smith, op. cifc., p. 194 ; Malgaigne, op. 
cit., tome i., p. 529 ; Sir A. Cooper, Treatise on 
Dislocations and on Fractures of the Joints 
edited by Bransby Cooper, 1842, p. 417. 

2 Handbuch der Lehre von der Knochen-, 
briichen, Th. 2, p. 745. 
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portions of the capsule attached to the 
upper fragment having maintained its 
vitality. The reparative action is, as 
might be supposed, chiefly accomplished 
by the lower fragment, which often throws 
out bony spicula to such an extent as to 
form a complete cup surrounding the head. 1 
It not unfrequently happens that the head 
of the bone is impacted in the cancellated 
structure of the thick upper end of the 
humerus, between the tuberosities. This 
condition is far more favorable for osseous 
union than the former, though of course it 
must occasion some permanent deformity 
of the joint. 

The signs of fracture of the anatomical 
neck without impaction are not very obvi- 
ous, tinless the head of the bone be much 
displaced ; in fact, pain at the seat of in- 
jury, some impairment of motion, and 
crepitus, with absence of the characteristic 
signs of other fractures in this neighbor- 
hood, are the only evidences to be de- 
pended on. In impacted intracapsular 
fracture, according to R. W. Smith, "the 
arm is slightly shortened, the acromion 
process projects more than natural, and 
the shoulder has lost to a certain extent its 
rounded form, the upper extremity of the 
shaft of the humerus is approximated to 
the acromion, and the entire of the glob- 
ular head of the bone cannot be felt. In 
consequence of the fracture of the tubero- 
sity (which often accompanies impaction 
of the head of the bone), crepitus can be 
readily detected, when the shoulder is 
grasped with moderate firmness and the 
arm rotated." 

2. Fracture, at the line of junction of the 
epiphysis. — As the large epiphysis at the 
upper end of the humerus, which includes 
the head and the two tuberosities, is usually 
united with the remainder of the bone at 
the age of twenty, it is only in youth or 
early manhood that we can expect to meet 
with this injury. At these periods its oc- 
currence is not un frequent. The upper 
fragment remains in the glenoid cavity, the 
superior end of the lower one is drawn in- 
wards by the action of the muscles passing 
from the chest to the humerus, forming a 
marked projection situated beneath the 
coracoid process ; but, owing to the breadth 
of the bone at this part, it is almost impos- 
sible that the two broken surfaces should 
leave each other so completely as tocause 
any riding, and consequent diminution in 
the length of the arm. 

The following are the signs presented by 
this injury: the axis of the humerus is 
directed upwards, inwards, and forwards; 
the elbow, liowever, projects but little from 
the side ; the head of the bone can be dis- 

1 Sir A. Cooper, op. cit., p. 428; R.W. Smith, 
op. cit., p. 190. 



tinctly felt in the glenoid cavity, and it re- 
mains motionless when the shaft is rotated. 
The projection above spoken of, formed by 
the upper end of the diaphysis, does not 
present the sharp irregular margin of an 
ordinary fracture ; on the contrary, it feels 
rounded, and its superior surface is smooth 
and slightly convex._ "By pressing this 
part outwards, and directing the elbow in- 
wards during extension End counter-exten- 
sion, crepitus can be perceived, and the de- 
formity removed without much difficulty ; 
but the moment the parts are abandoned 
to the uncontrolled action of the muscles, 
the deformity recurs" (Smith). The same 
author observes, that " there is no fracture 
incidental to the upper end of the humerus 
in which it is more difficult to maintain 
the fragments in their proper relative po- 
sition. 

[Professor Moore, of Rochester, N. Y. , 
reported (Trans. Am. Med. Assoc, 1874), 
three cases of incomplete epiphyseal sep- 
arations, the upper end of the lower frag- 
ment being moved inwards about one-fourth 
of its breadth and fixed in a natural depres- 
sion in the lower surface of the head. Re- 
placement was effected by "carrying the 
arm forward and upward to the perpen- 
dicular line. The retention is effected by 
moderate extension while bringing the arm 
down to the side, maintaining this slight 
extension until dressings for the purpose 
of continuing it are applied. ' ' That such 
epiphyseal separations are always incom- 
plete is doubted by Hamilton and Agnew]. 

3. Fracture of the surgical neck of the 
humerus. — This is the most common of all 
the fractures in this region. The part of 
the bone implicated is that between the 
tuberosities, and the insertion of the pec- 
toralis major and latissimus dorsi muscles. 
The line of fracture is generally transverse, 
but it may be oblique. The amount of 
displacement of the fragments varies con- 
siderably. In characteristic examples the 
upper fragment is tilted upwards and out- 
wards by the muscles inserted into the great 
tuberosity, the lower fragment is drawn in- 
wards towards the axilla by those inserted 
into the bicipital groove, while the various 
muscles which pass from the scapula to the 
humerus tend to draw it upwards, an effect 
which will be greatly facilitated if the line 
of fracture is oblique. The upper end of 
the lower fragment has occasionally been 
observed to project anteriorly, externally, 
and even posteriorly * — differences depend- 
ing probably upon the direction of the line 
of fracture, and also upon the direction 
from which the violence causing the injury 
proceeded. Impaction of the broken ends 
frequently occurs, in which case (contrary 
to what obtains in fracture of the ana- 

1 Malgaigne, op. cit., tome i., p. 516. 
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tomical neck) the lower fragment, usually 
penetrates into the cancellous structure of 
the superior. 

In impacted fracture there is very little 
alteration in the form of the limb, and the 
signs are remarkably obscure, and chiefly 
of a negative character. The usual signs 
accompanying non-impacted fracture are as 
follows. There is no flattening beneath the 
acromion, the head of the bone remaining 
in the glenoid cavity, where it can be felt 
lving motionless when the arm is rotated ; 
the prominence caused by the upper end of 
the lower fragment can also be readily de- 
tected. This is rendered more distinct, and 
is felt to move with the rest of the bone, 
when the elbow is pushed up and rotated ; 



arm should merely be bandaged to tr>g side, 
the forearm supported in a sling, the 
swelling and . inflammation reduced by the 
application of cold lotions ; and, as K. W. 
Smith observes, " the prudent surgeon will 
never omit to announce to the patient, that 
a certain degree of impairment of the mo- 
tions of the joint will be a permanent result 
of the injury." 

In the ordinary fracture of the surgical 
neck, the method usually followed (almost 
the same as that described by Sir A. 
Cooper) is, to place a pad in the axilla to 
act upon the upper end of the shaft, with 
small straight wooden splints behind and 
in front, or a single one on the outside of 
the arm ; to bandage the elbow to the side ; 



Fig. 179. 








Fig. 170. Fracture through the surgical neck of the humerus, a front, & back view. The preparation in the 
Museum of the Royal College of Surgeons, was removed from the body of a woman aged seventy-nine. 
" There is considerable displacement . . . the upper part of the shaft being drawn forward, and its 
lower end turned backwards and outwards. Union by ligament took place, and some new bone is formed 
around the ends of the fractured part." The patient recovered considerable power in the arm ; she could 
make all the usual underhand movements, but could not raise the shoulder or upper arm. Catalogue, 
No. 293-1. 



the mobility of the shaft of the humerus 
is very free, and crepitus distinct, when ex- 
tension is made. There is usually much 
pain shooting down the fingers, from the 
irritation of the axillary plexus of nerves, 
increased, of course, by all attempts at 
motion. 

Treatment of fractures of the neck of the 
humerus. — The treatment is the same in 
principle for all the above fractures : its de- 
tails will be guided, to a great extent, by the 
amount and nature of the displacement. 

If impaction has occurred, it is very un- 
desirable to disengage the ends of the bone, 
as this condition greatly facilitates union, 
especially in the intracapsular variety. The 



and to support the hand in a sling, letting 
the elbow hang, so that the weight of the 
arm may tend to overcome the action of the 
muscles which raise the lower fragment. 
A gutta-percha cap, moulded to the 
shoulder, and extending clown the outside 
of the arm nearly to the elbow, is a conve- 
nient substitute for the splints. Another 
plan, recommended by Erichsen, 1 answers 
well in some cases : a leather splint, about 
two feet long by six inches broad, is bent 
upon itself in the middle, so that one-half 
of it may be applied lengthwise to the 

1 Science and Art of Surgery, Am. ed., vol.i., 
p. 438. 



FEACTUEE OF SHAFT OF HTJMEEUS. 



855 



chest, and the other half to the inside of 
the injured arm ; the angle formed by the 
bend, which should be somewhat rounded 
and well padded, being pressed up into the 
axilla. 

Passive motion should be employed as 
soon as union is effected, which, according 
to Sir A. Cooper, is in about one month in 
youth, but requires from two months to 
twenty weeks in old age. Malgaigne allows 
from thirty to thirty-five days as the period 
at which passive motion should be com- 
menced, in ordinary cases. The same au- 
thor also gives the important advice, that 
the elbow, wrist, and finger-joints should 
be kept in exercise throughout the treat- 
ment, as by this means some of the stiff- 
ness, which always follows the confinement 
and want of use of these articulations, will 
be obviated. 

4. Fracture of the greater tuberosity is 
not at all uncommon in connection with 
dislocation of the head of the humerus 
forwards, when the detached process is 
either drawn backwards by the action of 
the three muscles inserted into it, and lies 
in the glenoid fossa of the scapula, or is 
retained in connection with the humerus 
by unbroken portions of the periosteum or 
capsular ligament. 1 

This fracture has been said to occur alone, 
being caused either by direct violence, or 
by sudden action of the posterior scapular 
muscles. E. TV. Smith has given a detailed 
account of the symptoms and pathology of 
this accident, as observed in two cases, in 
one of which a post-mortem examination 
was obtained. In both of these, however, 
there appears to me to have been an 
actual dislocation of the head of the hu- 
merus, beneath the coracoid process, which 
must be looked upon as the primary ab- 
normal condition, and the fracture of the 
tuberosity only as a concurrent circum- 
stance ; unless, indeed, it could be sup- 
posed that the action of the subscapulars 
muscle, when deprived of its usual antago- 
nists, could be sufficient to displace the 
humerus to the extent indicated. 2 

B. Fractures of the shaft of the humerus. 
The humerus is broken very much more 
frequently in some part of its shaft than in 
cither extremity ; the seat of the fracture 
being more often below than above the 
middle of the bone. 

The common causes are either direct vio- 
lence or falls on the hand or elbow. Many 
well-authenticated cases are on record in 
which it has been produced by muscular 
action alone. These cases have generally 

1 See page 871. 

2 Malgaigne does not recognize " fraeture of 
th? greater tuberosity" as a distinet injury, 
and eites Smith's cases as examples of true 
" iutracoracoid " luxation of the humerus. Op. 
cit., tome ii., p. 518. 



occurred in the act of throwing a stone or 
ball, striking a blow, suddenly seizing some 
support while falling, or in a practice for- 
merly frequent, of trying the strength of 
the arm, in which two men rest the elbows 
on a table, place the palms of the hands in 
contact, and each endeavors to press his 
adversary's arm down. 

A case of this kind was described, as long 
ago as 1791, by Debeaumarehef ; and Lonsdale 
reports two as occurring under his own obser- 
vation at the Middlesex Hospital. Numerous 
examples of fracture of the humerus from 
muscular action are collected by Malgaigne; 1 
and others bavo appeared more reeently iu the 
journals. 2 In some of these there probably ex- 
isted a previous eonditiou of the bone which 
rendered it particularly susceptible to fracture ; 
but iu most of them there seems no reason to 
suspect that it was otherwise than perfectly 
healthy. 

The line of fracture is usually transverse, 
but it may be oblique. In the latter case 
it may pass in any direction, though per- 
haps most often from above, downwards 
and outwards. Transverse fractures are 
usually attended with little or no displace- 
ment ; when oblique, the position of the 
fractured extremities is determined by the 
direction of the line of fracture. The prin- 
cipal effect of muscular action is to approxi- 
mate the extremities of the bone, and thus 
produce riding of the fragments and short- 
ening of the limb. [When the fracture 
is approximately transverse and situated 
in the upper part of the lower third of the 
humerus, the brachialis anticus on the an- 
terior, and the triceps on the posterior sur- 
face serve as splints, and tend to prevent, 
rather than to produce separation.] The 
deltoid, however, tends to tilt upwards and 
outwards that part of the humerus into 
which it is inserted : hence surgical writers 
frequently make a distinction between the 
fractures above, and those below, the inser- 
tion of this muscle ; in the former, the frac- 
tured end of the upper fragment inclines 
inwards, and that of the lower, outwards ; 
in the latter, the end of the upper frag- 
ment projects outwards, and the lower in- 
wards — a distinction, however, of not much 
practical importance. Shortening of the 
limb does not generally take place to any 
great extent, as the actions of the muscles 
have a counterpoise in the weight of the 
lower part of the arm. 

The signs of fracture of the shaft of the 
humerus are obvious, and the diagnosis is 
unattended with difficulty. There is pain, 
loss of power in the arm, and usually some 
deformity ; and as the two portions can 
easily be grasped separately, their mobility 

1 Op. cit., tome i., pp. 531 et seq. 

2 See Medical Times aud Gazette, 1857, 2d 
vol., pp. 85 aud 254. 
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is readily ascertained, and crepitus pro- 
duced. Simple fractures without displace- 
ment generally unite favorably; yet, ac- 
cording to the commonly received opinion, 
there is no bone so subject to ununited frac- 
ture, and the formation of false joint, as 
the humerus. The statistical tables drawn 
o\it by Norris show an equal liability in the 
femur. 1 [In Muhlenberg's table, of 656 
cases 219 were of the humerus and 155 of 
the femur. Of 1005 cases collected by 
Berenger Feraud, 303 were of the humerus, 
and 294 of the femur.] Twenty-five to 
thirty days are usually required to effect 
consolidation in young subjects, and thirty- 
five to forty in adults. (Malgaigne.) 

Treatment. — In ordinary cases, after the 
fractured ends are brought into apposition, 
by extension, if necessary, four small, 
straight, well-padded wooden splints should 
be applied, one on each side of the humerus ; 
the elbow bent at a right angle, and al- 
lowed to hang down, while the hand is sup- 
ported in a sling. The splints should be so 
narrow as not to overlap each other, and 
must be confined to their place by straps 
and buckles, or broad strips of adhesive 
plaster. The starched bandage or gutta- 
percha will often be found a useful substi- 
tute. If the fracture is very oblique, and 
attended with much displacement from 
muscular action, although the weight of 
the arm aids us somewhat, some further 
permanent extension is frequently required, 
in order to avoid deformity of the limb. 
Much may be done by careful management 
of the splints and pads, arranging them so 
as to press the projecting parts into place ; 
something also may be accomplished in the 
way of extension by the splint on the inside 
of the arm (the top of which is well pad- 
ded) being made to press into the axilla on 
the one hand, and against the upper edge 
of the inner condyle on the other ; this 
plan, however, must be regulated with care, 
otherwise the pressure^ of the upper end 
upon the axillary veins is apt to cause the 
arm to swell. Unfortunately all the me- 
chanical contrivances which have hitherto 
been invented for the purpose of effecting 
extension, are more or less open to objec- 
tions, and have fallen into disuse almost as 
soon as they have been made public. [As 
a general method of treatment the use of 
the plaster-of-Paris immovable dressing 
will be found most advantageous, either the 
roller or the Bavarian splint being em- 
ployed.] 

C. Fractures of the lower end of the hu- 
merus. — While fractures of the shaft of 
the humerus are met with in not very dis- 
similar proportions in both sexes, and at 
all ages, those of the class now under con- 
sideration occur chiefly among young men 

1 See Fractures, p. 503. 



and boys, with whom also dislocations at 
the elbow-joint are most frequent. 

The fractures of this part of the bone 
may be divided, as in the upper end, into 
those that are external to the joint, and 
those which implieate the synovial mem- 
brane. To the first class belong : fracture 
of the humerus just above the condyles ; 
separation of the lower epiphysis ; and 
fracture of the projecting point of the in- 
ternal condyle (called by the French the 
' ' epitrochlea, ' ' by Hamilton ' ' internal epi- 
condyle"). In the second division are: 
transverse fracture of the lower end of the 
humerus with a vertical fissure extending 
through the lower fragment, so that the 
condyles are separated both from each other 
and from the shaft ; and an oblique frac- 
ture separating one or other of the con- 
dyles, with a contiguous portion of the 
articular surface, from the rest of the bone. 

1. Fracture across the shaft of the hu- 
merus at its lower end (" fracture sus-con- 
dylienne," Malgaigne), immediately above 
the condyles, where it is expanded later- 
ally, and is very thin in the antero-poste- 
rior direction, is not an uncommon accident 
at any age, although in childhood and 
youth a separation of the lower articular 
epiphysis will be more likely to occur un- 
der the circumstances which would occa- 
sion this injury. The most common cause 
of this, as well as of all the other fractures 
in this situation, is a fall upon the elbow 
while bent. The line of fracture is some- 
times transverse, though more often ob- 
lique from before upwards ; but it may run 
in the reverse direction, or even slant 
laterally. 

The nature and amount of deformity are 
determined by the direction of the line of 
fracture, and also sometimes by the mode 
in which the injury is inflicted. The pow- 
erful action of the muscles passing from the 
upper arm to the forearm usually causes a 
great tendency to shortening and riding of 
the fragments. In most cases the lower 
one is drawn backwards and upwards by 
the triceps, producing an appearance simi- 
lar to that caused by dislocation of both 
bones of the forearm backwards. The 
olecranon projects unnaturally, there is a 
hollow above it, and corresponding to this 
in front of the arm, a prominence formed 
by the lower end of the shaft of the hu- 
merus. The motions of the elbow and 
forearm are more or less impaired, though 
there is not that absolute immobility that 
is met with in dislocation. As a mode of 
distinction between this fracture and dis- 
location of the forearm, Sir A. Cooper 
gives "the removal of all marks of dis- 
location on extension, and their return 
as soon as extension is discontinued," 
as well as the crepitus detected on rotating 
the forearm upon the elbow ; but as frac- 
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ture of the coronoid process might produce 
signs similar to these, the following diag- 
nostic characters, dependent upon the fact 
of the condyles and articular portion of the 
humerus being displaced with the bones of 
the forearm, are important: "The pro- 
jection of the olecranon posteriorly is not 
more distant from the condyles of the hu- 
merus than in the natural condition, if 
there is fracture, but it is much more so in 
dislocation ; also in fracture the anterior 
projection is not so broad and rounded, and 
is above the fold of the elbow, while in 
luxation it is much below it. It may be 
added that, in measuring the arm from the 
acromion to the prominence of the internal 
condyle, a shortening will be found in frac- 
ture which does not exist in luxation." 
(Malgaigne.) 

Treatment. — Extension made by grasp- 
ing the humerus with one hand, and the 
forearm with the other, will in general 
suffice to bring the fragments into proper 
apposition. To retain them so, the elbow 
should be fixed at a right- angle on a jointed 
wooden splint, or, what is more convenient, 
a gutta-percha [or plaster-of-Paris] splint 
moulded to the parts while they are in 
good position, and extending along the pos- 
terior surface of the upper arm, behind 
the elbow, and under the forearm and 
hand, so as to give good support to the 
latter. In addition to this, a small straight 
wooden splint should be fixed in front of 
the arm, its lower extremity resting on a 
pad placed over the projecting end of the 
shaft of the humerus, and firmly strapped 
to the larger splint. This arrangement 
may of course be varied, according to the 
inclination of the displacement of the frac- 
tured portions of bone. Passive motion 
should be commenced in about three 
weeks, otherwise the elbow-joint will be- 
come rigid. 

A larger or smaller portion of the inner 
condyle (cpitrochlca) may be broken off 
without implicating the articular end of 
the bone. [Many of the cases being doubt- 
less those of separation of the ununited 
epiphysis.] Attention was first directed 
to this injury by Granger. 1 It may be oc- 
casioned by muscular action, or more com- 
monly by direct falls upon the inner side of 
the eibow. The detached portion is usually 
drawn somewhat downwards by the action 
of the muscles arising from it. Impair- 
ment of the motion of the limb, the mo- 
bility of the fragment, and the crepitus, 
will suffice to distinguish the nature of the 
accident, unless the swelling is very great. 
A complication sometimes arises from in- 
jury to the ulnar nerve. In the treatment, 
the elbow, as well as the wrist and fingers, 
should be semiflexed, so as to relax the 

1 Edin. Med. and Surg. Jour., vol. xiv., p. 196. 



muscles which arise from the inner con- 
dyle. The injured fragments can seldom 
be retained perfectly iu place ; but though 
some deformity may remain, the move- 
ments of the elbow are generally but little 
interfered with. Passive motion should be 
resorted to early. [See note p. 858.] 




Fig. 180. Comminuted fracture of the lower end 
of the humerus, extending into the elbow-joint, 
From a preparation in the Middlesex Hospital Mu- 
seum ; Catalogue, No. i., 23, d. The patient, a man, 
aged forty, fell from a considerable height, and sus- 
tained this and other serious injuries, which 
proved fatal. 

2. The remaining fractures of the lower 
end of the humerus are of a more serious 
character, as they are necessarily attended 
with more or less inflammation of the 
joint, and are consequently almost always 
followed by some permanent impairment 
in the movements of the elbow. If the 
great swelling which frequently comes on 
after these injuries should mask the nature 
of the fracture, it will be best to keep the 
arm at rest, laying it on a pillow, if the 
patient can be kept in bed, or lightly con- 
fined by an angular splint, and treated with 
evaporating lotions, and other antiphlogis- 
tic measures, as the case may demand, un- 
til, by the subsidence of the inflammatory 



858 



INJURIES OF THE UPPER EXTREMITY. 



action and swelling, the exact seat of the 
injury will become apparent. 

The symptoms ofthe first-named of these 
injuries resemble those of a fracture across 
the lower end ofthe shaft ofthe humerus. 
The separation of the condyles from each 
other may be ascertained by grasping and 
moving them backwards and forwards, 
when, unless the swelling and effusion into 
the joint are very great, crepitus will be ob- 
tained. 

A single fracture, extending obliquely 
from either the outer or inner side of the 
humerus, just above the condylar projec- 
tion, downwards into the joint, and displac- 
ing more or less ofthe articular surface of 
the bone with the condyle, is commonly 
spoken of as fracture ofthe outer or inner 
condyle, as the case maybe. Of these, ac- 
cording to Malgaigne, the former is most 
common ; but my experience decidedly leads 
me to agree with South 1 and others, that 
the latter is most frequently met with. 
[Hamilton states that he has seen twenty 
cases of fracture of the internal condyle and 
twenty-nine of the external, ''this differ- 
ence in frequency being slight, but a little 
in favor ofthe external condyle."] 

The amount of displacement depends 
upon the size of the piece broken oft', and 
the continuity of its ligamentous connec- 
tions. If these remain tolerably intact, 
scarcely any deformity ensues. The best 
diagnostic sign is obtained by grasping the 
projection of the injured condyle between 
the finger and the thumb, when it will be 
found to move separately from the rest of 
the bone ; crepitus will also be usually pro- 
duced in this way, as well as by rotating 
the radius, if it be the external, or by flex- 
ing and extending the ulna, if it be the in- 
ternal condyle. 

In the treatment of the above injuries, 
the elbow should be bent at a right angle, 
and fixed by a jointed wooden splint, or the 
gutta-percha apparatus recommended above 
for fractures of the lower end of the shaft 
of the humerus. Sir. A. Cooper advises 
that passive motion should be commenced 
at the expiration of three weeks after the 
accident in the child, and at a month in the 
adult. This practice has been followed by 
most English surgeons. Malgaigne begins 
to move the joint on the twentieth dav. 
The following rules, given by Dr. F. H. 
Hamilton, deserve consideration : "With- 
in seven days, and perhaps earlier, passive 
motion must be commenced, and perse- 
veringly employed from day to day, until 
thecure is accomplished ; indeed, in a ma- 
jority of eases, it is better not to resume 
the use of splints after this period ; for al- 
though at this time no bony union has 
ta ken place, yet the effusions have some- 

1 Translation of Chelius's Surgery, vol. i., p. 
557. 



what steadied the fragments, and the dan- 
ger of displacement is lessened, while the 
prevention of anchylosis demands very early 
and continued motion." 1 [Dr. Allis, of Phil- 
adelphia, has taken strong ground against 
the rectangular position in the treatment 
of these fractures of the humerus near to or 
involving the elbow-joint; and against early 
resort to passive motion. The result of the 
ordinary method of dressing is, he claims, 
to destroy the natural angularity ofthe up- 
per extremity at the elbow and to substi- 
tute therefor an "obtuse angle on the ul- 
nar side of the limb ;" and this, no matter 
whether anterior, posterior or lateral rec- 
tangular splints are used, or the fracture 
treated simply by position. To prevent 
such deformity he advises that the limb 
should be dressed in the extended position, 
and immobility secured hy adhesive plaster 
or ' ' egg paste. ' ' Such immobility he would 
maintain until consolidation of the fracture 
has taken place, never using " passive mo- 
tion, under any circumstances, earlier than 
the fourth week ; in the milder and mid- 
dle grades having never any trouble with 
functional returns — while in the severest 
grades of injury there is great injustice done 
the medical profession, as well as to the pa- 
tients, by intimating that any course what- 
ever would have insured a prompt return 
to usefulness. "J 

A very severe crush, such as might be 
occasioned by the passage of a heavy body 
over the joint, may produce even greater 
complication of fracture than any of the 
above, but this is uncommon unless there 
be an external wound also. For the treat- 
ment of compound fractures of the elbow- 
joint, seep. 843. 

Fractures of the Bones of the Forearm. 

A. In the vicinity of the elbow-joint. — 1. 
Fracture of the olecranon. — This injury is 
much more frequently met with in men 
than in women, and principally during 
middle life. Before the age of fifteen it is 
almost unknown. In the table at p. 845, 
its relative frequency is 3. 1 7 per cent. It 
is generally caused by a fall upon the back 
of the elbow when bent, or by a direct blow ; 
but a sudden contraction of the triceps 
muscle has been said to produce it. The 
portion that is separated varies in extent, 
from a mere shell of bone to the whole of 
the process. The fragment may be retained 
in its place by its strong ligamentous con- 
nections and periosteum, but it is more fre- 
quently drawn away from the remainder of 
the bone by the action of the triceps, to 
the extent of from half an inch to an inch 
and a half; the interval being increased 
when the arm is bent. The power of mo- 
tion in the arm, especially of extension, is 

1 Op. cit., p. 262. 
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very much impaired. If the fragment is 
separated, the diagnosis is usually made 
without difficulty. On tracing the subcu- 
taneous border of the ulna backwards, a 
distinct depression is felt at the elbow, 
above which the detached olecranon, easily 
movable from side to side, can be felt. 
Crepitus cannot be produced unless, on ex- 
tending the forearm, the fractured surfaces 
can be brought into contact with one 
another. 

The fragment unites usxially by ligament 
only; trat perfect osseous union does occasion- 
ally occur, of which we have proof in a case 
reported by Mr. F. D. Fletcher, of a boy aged 
sixteen, who fractured both olecranons, and 
whose death ten months afterwards afforded 
an opportunity of examining the state of the 
injured parts. The displacement had not been 
very great. 1 

Treatment. — The main indication is to 
keep the triceps relaxed ; the next, to en- 
deavor by mechanical means to maintain 
the detached portion in its normal situation. 
To effect the former, the arm is to be kept 
extended. The flexed position of the elbow, 
used in all other fractures about the joint, 
is quite inadmissible in fractures of the 
olecranon. Generally, a straight wooden 
splint, well padded, is fixed along the front 
of the arm; but gutta-percha not only has 
the advantage of accurately adapting itself 
to all the inequalities in the form of the 
limb, but also, owing to its possessing a 
slight degree of elasticity, is more comfort- 
able. It should extend from the upper 
part of the arm to the wrist, and be fixed 
by two or three bands of adhesive plaster. 
[Here, as in all other cases of fracture in 
which immobilization is desired, plaster-of- 
Paris is preferred by most surgeons.] To 
fulfil the second indication, which is only 
necessary when the displacement is great, 
a roller should be placed upon the arm, 
from the fingers \ipwards, and where it 
comes to the elbow, it may be made, by a 
figure-of-eight arrangement, to press, the 
top of the olecranon downwards. Sir A. 
Cooper recommends that a piece of linen 
bandage be placed longitudinally on each 
side of the joint ; over these, wetted rollers 
are to be applied round the arm, one above 
and another below the elbow; the extremi- 
ties of the linen are then to be doubled 
down over the rollers, and tightly tied, so 
as to cause their approximation. In a 
month the splint should be removed, and 
passive motion commenced, but with great 
caution, as bending the elbow necessarily 
puts the newly-united part on the stretch. 
As this fracture usually extends into the 
joint, and is in most cases occasioned by 
direct violence, some inflammation of the 

1 Medical Times and Gazette, 1851, vol. ii., 
V. 173. 



synovial membrane will necessarily take 
place. Too great action should, however, 
be guarded against, by the usual antiphlo- 
gistic treatment; and if it proceeds to such 
an extent as to threaten anchylosis, the ex- 
tended condition of the arm should be re- 
laxed, so that the elbow may become fixed 
in the position most convenient and useful 
to the patient. 

2. Fracture of the coronoicl process of 
the ulna is said to occur in connection with 
dislocation of the radius and ulna back- 
wards, and also to be sometimes met with 
without that complication. 

The cases that have been reported in which 
it has been observed in the living subject are 
all more or less tmsatisfactory, and have 
differed considerably in the symptoms which 
they presented. I have been able to meet 
with but three or four specimens and recorded 
post-mortem examinations of this injury; one 
of the former is in the Museum of Guy's Hos- 
pital. 1 Another case is that of a man killed 
by a fall from the roof of St. George's Hospital, 
in whom the coronoid processes were found to 
be fractured, and the two bones of the forearm 
dislocated backwards on both sides. The spec- 
imens are now preserved in the Museum of 
the hospital. 2 Dr. F. H. Hamilton, after a 
careful analysis of all the published cases, ar- 
rives at the conclusion that this injury is ex- 
tremely rare. 3 

Shoiild the nature of the accident be rec- 
ognized, the most appropriate treatment 
will be to keep the arm at rest in the flexed 
position, so as to relax the brachialis an- 
ticus muscle. In about a month passive 
"iotion may be gently commenced. 

3. Fracture of the nech of the radius. — 
Surgical authors differ considerably in their 
estimate of the comparative frequency of 
this injury, the result chiefly of the difficul- 
ty of making an absolutely certain diagno- 
sis during life. South says, that it "is 
not an uncommon accident, and very liable 
to be confused with dislocation of the bone 
forwards on the outer condyle of the upper 
arm. It is accompanied with much distor- 
tion and swelling, and, being naturally 
deeply imbedded in the muscles, is difficult 
to make out satisfactorily. The head of 
the bone must be grasped with the thumb 
and finger of one hand, whilst the other 
draws the lower end of the bone from it, 
by pulling at the hand alone ; and then, 
upon rotation, if there be fracture, the 
crepitation will be felt." 4 The post-mor- 
tem proof of such a fracture is, however, 
almost entirely wanting. As the head of 
the bone is an epiphysis, and does not unite 

1 No. 1119 25 . 

2 Series i., Nos. Ill, 112. 

3 Op. cit., p. 342 [6th ed.] 

4 Translation of Chelius, vol. i., p. 559. 
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until the age of puberty, we should expect 
to find its separation from the shaft more 
common before that age than at any other 
period of life. 

Malgaigne reports two cases in which a post- 
mortem examination showed a fracture ex- 
tending through the head of the radius, hoth 
of them in combination with other severe in- 
juries to the neighborhood of the joint. In 
the two specimens of fracture of the coronoid 
process referred to above in the Museum of St. 
George's Hospital, the head of the radius was 
also split longitudinally. 

B, Fractures of the middle of the fore- 
arm. — 1 . Fracture of both radius and ulna. 
— The two bones are broken together at 
this situation more frequently than is eith- 
er the ulna or radius alone. Direct vio- 
lence is the most common cause ; a blow, 
the passage of a wheel over the arm, or a 
fall in which some hard substance is struck. 
In the numerous cases of fracture of the 
forearm occasioned by falls upon the hand, 
it is almost always the radius, which re- 
ceives the shock directly from the carpus, 
that is broken, the ulna not often partici- 
pating in the injury. Malgaigne relates a 
case of fracture of both bones of the fore- 
arm from muscular action, occurring while 
digging ; the only one on record, as far as 
I am aware, from this cause. 

The most frequent seat of fracture is 
about the middle or lower third ; the upper 
part being, from its situation and its more 
complete muscular covering, less exposed 
to injury than the more distant. The line 
of fracture is usually transverse, or nearly 
so ; it is often at the same level in the two 
bones, or if not, generally higher in the 
radius than in the ulna. The nature and 
amount of displacement of the fragments 
vary much ; it may be almost or quite ab- 
sent ; but usually both bones will be bent 
at an obtuse angle, either forwards, back- 
wards, or on one side ; or one only may be 
bent, its broken ends falling in towards the 
companion bone. Oblique fractures are 
generally accompanied by a riding of the 
fragments, and shortening, more or less 
marked, of the limb. In transverse frac- 
tures, it is not common for the faces of the 
broken extremities to separate completely, 
so as to allow them to overlap each other ; 
but this happens sometimes, and the over- 
lapping may be in different directions in 
the two bones, the lower fragment of the 
radius being in front of the upjDer, and 
that of the ulna behind, or vice versa. In- 
complete, or '' greenstick," fractures of the 
bones of the forearm are very frequently 
met with in children. 

The diagnosis is usually simple ; the pain 
and loss of power, the unnatural bend in 
the arm, the soparate mobility of the upper 
and lower parts, and the crepitus, are signs 



which indicate the nature of the accident. 
These fractures are often troublesome to 
manage, the fragments having a great ten- 
denc3 r to become displaced, and so perma- 
nent malposition of the bones, causing 
loss of rotation of the fore-arm, is not an 
infrequent result. The power of rotation 
is sometimes lost, even in cases where the 
bones have united in tolerably good posi- 
tion, from deposits of new osseous matter 
taking place between them, and soldering 
them together, or, as Lonsdale 1 suggests, 
from the upper and lower fragment of the 
radius being in a different position as re- 
gards supination at the period of union ; 
the former being completely supinated by 
the action of. the muscles attached to it, 
while the latter, in the usual- method of 
treatment, is kept in a semi-prone position ; 
hence, after union, complete supination of 
the hand becomes impossible. I have 
found a proof of the truth of this conjec- 
ture in an examination of numerous speci- 
mens of united fractures of the radius, in 
the great number of which the lower frag- 
ment was much less supinated than the 
upper. 2 Want of union is another and 
more distressing result, which occasionally 
follows this fracture. To guard against 
such untoward events, the splints and ban- 
dages have often to be applied tightly, in 
consequence of which a still greater evil, 
gangrene of the extremity, has occurred 
more frequently in th : s than in any other 
injury of a similar nature, especially in 
children. 

Treatment. — If there is much displace- 
ment and shortening, reduction must be 
effected by extension applied at the wrist, 
while counter-extension is made at the' 
elbow, the forearm and fingers being semi- 
flexed to relax the muscles ; at the same 
time the broken ends may be brought into 
proper apposition by manipulation. The 
position in which the forearm is now to be 
placed has long been a subject of contro- 
versy among surgeons. Although the state 
midway between pronation and supination, 
which is most comfortable to the patient, is 
generally adopted, yet when the fragments 
are much displaced, and have a tendency 
to fall together and diminish the inter- 
osseous space, complete supination, recom- 
mended by Lonsdale, for the reasons above 
mentioned, and more recently advocated by 
Malgaigne, is better adapted to produce a 
satisfactory result. 

The objectionable plan of tightly bandag- 
ing the limb before putting on the splints, 
is now justly discarded by most surgeons, on 
the ground that it prevents the fulfilment 
of the important indication of keeping the 

1 Op. cit., p. 125, and Loudon Medical Ga- 
zette, vol. ix., 1832. 

2 See especially preps. Nos. 2950 and 2951 
in Mus. Roy. Coll. Surg. 
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fwo bones apart. On the eontrary, a 
graduated eom press is generally placed 
lengthwise behind and in front, between 
the radius and ulna, at the seat of injury, 
so as to press into the interosseous spaces; 
over these, straight wooden splints, ex- 
tending from the elbow to a little beyond 
the wrist, are fixed, and the forearm is 
suspended in a sling. These eompresses 
have been objected to, as likely to interfere 
with the circulation of the limb, and, if 
the splints are properly padded, may gen- 
erally be dispensed with. [Mueh the same 
may be said of these interosseous splints 
as of axillary pads ; if useful they are in- 
tolerable ; if tolerable they are useless.] It 
is important that the splints should be fully 
as wide, or somewhat wider, than the limb, 
so that the bandages which retain them in 
place exercise no lateral pressure upon the 
bones. 

2. Fracture of the shaft of the ulna is 
almost always caused by direct violence, 
either in striking against some hard body, 
as the eorner of a door-step in falling, or 
when the forearm is elevated to ward a 
blow from the head, in which position the 
ulnar side is turned forwards. The middle 
and lower portions are most eommonly the 
seat of fracture ; the superior strength and 
thiekness of the upper, and its less exposed 
position, rendering it little liable to injury. 
Displacement, when it oeeurs, affects the 
lower fragment only, the other being re- 
tained in its situation by the articulation at 
the elbow; it may be in any direction, de- 
termined by that from which the force act- 
ing on it proceeds. If there is no displace- 
ment, the appearances of bruising and the 
swelling and pain will mark the point of 
injury. Mobility of the lower fragment 
and crepitus may generally be obtained by 
holding the upper part firmly, and pressing 
the lower towards the radius. The sub- 
cutaneous position of the greater part of 
the bone adds greatly to the facility of 
diagnosis. The radius, aoting as a kind of 
splint, prevents shortening, and assists in 
keeping the parts in apposition; so that 
the treatment of this fracture is much less 
difficult than where both bones are broken. 
Care should be particularly taken that the 
broken ends do not incline towards the 
radius, so as afterwards to impede the rota- 
tion of the forearm. If there is mueh ten- 
dency to this, pads should be placed be- 
tween the bones, and the supine position 
adopted ; in other cases, that midway be- 
tween supination and pronation will be the 
best. ^ The splints should be straight, one 
anterior and one posterior ; or the starched 
bandage or gutta-percha may be used. 
The forearm and hand should be supported 
in a sling. 

3. Fracture of the shaft of the radius. — 
Though the radius is broken more fre- 



quently than any other bone of the body, 
this preponderance is ehiefly due to the 
great number of fractures of its lower end, 
the middle part being probably not more 
subject to this injury than the same portion 
of the ulna. It is occasionally, but very 
rarely, broken immediately below the inser- 
tion of the tendon of the bieeps into the 
tuberosity; an aceident which has been, 
though improperly, described as "fracture 
of the neck of the radius. ' ' l 

Direct violence is the most common 
cause of fracture of the shaft of the radius, 
although it may be occasioned by a fall 
upon the hand. The diagnosis is usually 
unattended with difficulty, the principal 
signs being, loss of power of rotation, mo- 
bility, and crepitus elieited by pressing the 
fragments in different directions with the 
fingers, or on fixing the upper one, and ro- 
tating the hand. 

The broken ends have a tendency to fall 
inwards towards the ulna, and so to dimin- 
ish the interosseous space. This must be 
guarded against by pads, as directed when 
speaking of fracture of both bones ; the 
hand should also be supinated [in all 
cases, certainly, in which the fracture is 
located between the insertions of the biceps 
and the pronator radii teres, the forearm 
should be kept in a state of supination] ; 
and the general treatment recommended in 
the next seetion for fraetures of the lower 
end may be adopted. 

C. Fractures of the bones of the forearm 
in the vicinity of the ivrist-joint. — 1. Frac- 
ture of the inferior extremity of the radius. 
— Excepting perhaps the middle of the 
clavicle, there is no single point of the 
skeleton so frequently the subjeet of frae- 
ture as the lower end of the radius ; the 
reason being, that in falling down the hands 
are generally thrown forwards, and the 
whole weight of the body received upon the 
palmar aspeet of the carpus, from which it 
is directly transmitted to the broad artieu- 
lar surfaee of the radius ; this bone, placed 
thus between the weight and momentum 
of the body in falling on the one hand, and 
the resistance of the ground on the other, 
gives way at its weakest point, viz., where 
it oommenees to expand into the broad 
articular extremity composed of cancellated 
tissue, eovered with a compact layer much 
thinner than that of the shaft. [While 
perhaps in a limited number of cases the 
fracture may be thus produced, in the large 
proportion, probably, it is due to a "cross- 
breaking strain " in consequence of over-ex- 
tension of the hand, comminution of the 
lower fragment, when it occurs, being the 
result of secondary splitting, either by the 

1 See two cases by Mr. J. Moore. London 
Medical Gazette, vol. sxsvi., 1845, p. 1079. 
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lower end of the upper fragment or the 
wedge-like junction of the scaphoid and 
semilunar bones.] The cause, then, of this 
injury is almost always indirect violence : it 
may, however, be occasioned by a direct 
blow, or a wheel passing over the arm ; but 
in such accidents both bones usually suffer. 
Although met with frequently in both sexes, 
and at all periods of life, it is a remarkable 
circumstance, that while up to the age of 
thirty it is more prevalent among men, yet 
after middle life the reverse takes place, 
and as age advances, this disproportion be- 
tween the sexes continues to increase ; so 
that among old women, fracture of the 
lower end of the radius is more frequent 
than all other fractures and dislocations of 
the upper extremity taken together. 

The pathology of this fracture has been 
the subject of many special memoirs, and 
even of much controversy. The earliest ac- 
curate description which appeared of it in 
our language is by Colles of Dublin •/ hence 
it is frequently designated by surgical 
writers as "Colics' fracture." It has 
more recently been the subject of an elab- 
orate memoir by R. W. Smith 2 of the same 
city ; and on the Continent it has attracted 
the attention of Pouteau, 3 Desault, 4 Du- 
puytreu, 5 Groyrand, 6 DidavJ Voillemier, 8 
Malgaigne, 9 and others. [Gordon, of Bel- 
fast, published in 1875 a monograph on 
these fractures, and of late years in this 
country they have been investigated and 
reported upon by Moore, Cruse, Packard, 
Pilcher, and others.] 

The line of the fracture is almost always 
transverse, occasionally it crosses obliquely 
from side to side ; it is usually situated 
from half an inch to one inch above the 
articular surface of the bone. [Frequently 
it is yet lower down, but a short distance 
above the articular surface. In many cases 
of this sort, there being no displacement, 
the injury may readily be mistaken for a 
sprain of the wrist. If seen early, the 
"line of limited tenderness" may very 
generally be easily determined, and thus 
the diagnosis of fracture established.] In 
some instances there is scarcely any dis- 
placement, but most commonly the lower 
fragment assumes a peculiar position with 
respect to the other, which gives a very 
marked and characteristic appearance to 

1 Edin. Med. and Surg. Journal, April, 1814. 

2 Treatise on Fractures in the Vicinity of 
Joints, 1847, p. 129. 

3 (Euvres posthumes, 1783, tome ii., p. 251. 

4 (Euvres chirurgicales, 1813, tome i., p. 155. 

5 Lecons orales, 1834, tome iv., p. 161. 

6 Gazette medieale, 1^32, p. 664, and Journal 
hebdomadaire, fev., 1836. 

7 Archiv. gen. de Medecine, 1837, 3 me serie, 
torn i., p. 141. 

8 Ibid., 1842, tome xiii., p. 261. 

9 Op. cit., tome i., p. 603 ; Gazette medieale, 
1832, p. 730. 



the limb. In the great majority of eases, 
this displacement is backwards and some- 
what upwards; so that in bones in which 
unreduced fractures of this kind have con- 
solidated, the posterior surface is found to 
be considerably shortened, while the ante- 
rior retains its normal length. The carpal 
articular surface also, besides occupying a 
position more posterior than normal, as 
regards the shaft, has an inclination back- 
wards, instead of forwards, as in the usual 
state. So that in fact the inferior fragment 
has undergone a sort of rotation on its 
transverse axis, a " mouvement de bas- 
cule," as the French term it. This change 
of position is, however, modified by the 
strong ligaments of the lower radio-ulnar 
articulation (which do not usually give 
way) confining the inner side of the frag- 
ment more in place than the outer, so that 
the displacement is more extensive on the 
side of the styloid process, and the outer bor- 
der of the bone is shortened to a greater de- 
gree than the other; hence it is that the 
whole hand, which follows the movements of 
this fragment, is inclined towards the rad- 
ial side. It is difficult to conceive that this 
displacement can be effected in any other way 
than by a penetration of the posterior surface 
of the superior fragment into the soft can- 
cellous structure of the inferior ; an expla- 
nation suggested by Voillemier, and adopted 
with slight modifications by Malgaigne, Ne- 
laton, and Erichsen, but opposed by P. W. 
Smith, whose opinion is, that, as a rule, no 
such penetration takes place, ' ' the distortion 
being the result of the combined action of 
the supinator longus, the extensors of the 
thumb, and the radial extensors of the car- 
pus. ' ' After a full consideration of the elab- 
orate arguments which have been brought 
forward on either side to determine this 
point, it appears to me that the evidence 
from the examination of specimens of bones 
in which union has taken place, as well as 
that derived from the symptoms during life, 
shows that impaction occurs in a large num- 
ber of cases, although it cannot be denied 
that muscidar action frequently aids in main- 
taining the peculiardeformity,. 1 [According 
to Pilcher, the deformity is largely due to 
the existing immobility of the ulna, con- 
sequent upon the stretched condition of 
"a strong oblique fasciculus of the an^ 
terior ligament, extending from the cu- 
neiform bone to the anterior border of the 
styloid process of the ulna. " At the same 

1 Dr. Smith says : " In the descriptive Cata- 
logue of the Pathological Museum of St. Bar- 
tholomew's Hospital, published in 1846, the 
same error " (that of attributing the deformity 
to impaction), "as it appears to me, has been 
committed. See No. 78, p. 133, and No. 94, p. 
136." An inspection of the specimens referred 
to, has left no doubt on my mind that the de- 
scription in the Catalogue is perfectly correct. 
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time with the fixation of the ulna the 
radial fragments are held in displacement 
by untovn periosteum on the dorsal surface 
stripped up from the lower end of the up- 
per fragment. Moore (of Rochester, N. Y. ), 
maintains that in more than half of the 
cases of this fracture, the deformity is due 
to a dislocation of the ulna, the styloid 
process of which is caught under the pos- 
terior annular ligament, or driven through 
its fibres and hooked upon it. As neces- 



pain, especially about the internal lateral 
ligament of the wrist, which is put upon 
the stretch. The hand being articulated 
to the displaced fragment of the radius, is 
carried with it backwards and towards the 
radial side ; the styloid process of the ulna 
is thus rendered extremely prominent. 
The lower end of the radius forms a marked 
projection on the dorsum of the wrist, and 
there is a corresponding depression in front. 
Often in the first instance this portion is 




Fig. 131. 




Fig. 181. Comminuted fracture of the distal end of the radius, a, anterior view ; 6, posterior, 
preparation in the Museum of the Royal College of Surgeons. 



From a 



sary for the production of this dislocation, 
the tendon of the extensor carpi ulnaris 
must be displaced from its groove, and 
generally the internal lateral ligament 
ruptured and the triangular fibro-cartilage 
detached. Surgeons, generally, are dis- 
posed to consider such " luxation of the 
ulna as a mere symptom, and not a very 
constant one."] The question can only be 
finally decided by a greater number of care- 
ful dissections of recent cases, for which 
opportunities very rarely occur. [The 
question is still undecided. With perhaps 
only a single reported exception, experi- 
mentally produced fractures have not shown 
impaction ; but such might readily enough 
occur if the force continuing to act after 
the primary displacement had taken place 
was not sufficient to split the lower frag- 
ment " into several pieces."] Sometimes 
the inferior fragment is split into several 
pieces, apparently from the force with 
which the lower end of the shaft has pene- 
trated it. 

The symptoms of this injury are so pro- 
nounced, that it may almost always be 
recognized at first sight. The patient is 
unable to perform the motions of supina- 
tion and pronation, and complains of much 



not movable upon the shaft, and there is 
no crepitus; but after disengaging the im- 
pacted ends by powerful extension, both 
these distinctive signs are usually obtained. 
If there is much swelling from inflamma- 
tory effusion, the distinctive characters will 
be more or less masked ; but now that the 
nature of the injury is so well understood, 
it will be next to impossible to mistake it, 
as was formerly frequently done, for dislo- 
cation of the carpus backwards, which, by 
the way, is an extremely rare accident. 

In young subjects, fractures of the lower 
end of the radius are easily reduced, unite 
readily, and leave the use of the limb per- 
fectly unimpaired ; but in old persons, who, 
as before stated, are especially liable to this 
injury, the result is often most unsatisfac- 
tory, even after the greatest care has been 
used during the treatment. It is frequently 
months before the hand is free from pain, 
and regains its proper motions, and too 
often an unsightly, crooked, and perma- 
nently stiff wrist remains, to the great in- 
convenience of the patient, and annoyance 
of the surgeon. 

Treatment. — If the fracture is impacted, 
extension, while the hand is supinated and 
adducted as much as possible, is generally 
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required to unlock the ends of the bones. 
After this is accomplished, there is still a 
great tendency to displacement from mus- 
cular action, which must be overcome as 
far as possible by mechanical means. Many 
surgeons use what is called the "pistol- 
shaped splint," well padded and fixed along 
the back of the forearm and hand, so as 
to keep the latter firmly drawn to the ulnar 
side, by which means some amount of ex- 
tension is made upon the lower end of 
the radius. Another splint, shorter and 
straight, is adapted to the front of the 
forearm, its lower end resting on a pad 
which presses on the projecting inferior 
extremity of the shaft of the radius. Ac- 
cording to Dr. F. H. Hamilton, most 
American surgeons apply the curved splint 
to the palmar surface, and the shorter 
straight splint to the dorsal side of the fore- 
arm. They also flex the fingers over a 
hand-block, or pad, attached to the former. 
A single straight splint along the back or 
front of the forearm and hand is used by 
some surgeons; while others prefer two 
straight splints, placed one on each side, 
with pads so contrived as to press the lower 
fragment of the radius into place, while the 
hand is left free, and, being unsustained 
by the sling which supports the forearm, 
hangs down (to the ulnar side) by its own 
weight. The advantage gained by this 
method is, that much of the stiffness of the 
wrist and fingers, which follows their close 
confinement in the ordinary method, may * 
be avoided. With very old people, this 
rigidity often gives so much trouble after- 
wards, that Velpeau considers it best in sueh 
cases to dispense with splints altogether, 
and merely place the arm upon a pillow. 

[Some of the more recent writers, as 
Moore and Pileher, have denied the neces- 
sity, in ordinary cases, of using splints, 
The former declares that "the first step in 
the treatment consists in the restoration of 
the luxation, when the treatment of the 
fracture becomes entirely subsidiary. . . . 
It is a luxation and not fracture that we 
deal with." Pileher believes that after 
reduction has been effected ("by simply 
binding the hand and wrist backwards, 
making slight extension in the line of the 
fijrearni, and making moderate pressure 
upon the dorsum of the lower fragment"), 
the parts will remain in apposition, held 
by the untorn periosteum, the tendons, 
etc. ; all the dressing required being a sim- 
ple band around the wrist and a sling, 
very full testimony to the safety of thus 
discarding all retentive apparatus, and to 
the satisfactory results following, will be 
required before surgeons in general will 
feel warranted in abandoning altogether 
old-time methods of treatment with splints 
and bandages.] 

Many arguments for and against the 



adductecl position of the hand, in the treat- 
ment of fractures of the lower end of the 
radius, have been brought forward. The 
just view of the subject is probably inter- 
mediate between that of its extreme advo- 
cates and of those who altogether deny its 
utility. It is, I think, more advantageous 
in fractures three or four inches above the 
articulation than in the cases now under 
consideration ; but in practice I have found 
little difference in the results of the treat- 
ment by the straight or pistol-shaped 
splint. Much more depends upon the care 
and accuracy with which the minor details 
are carried out. The splints should be re- 
moved between the third and fourth weeks, 
and the fingers exercised as much as possi- 
ble, to overcome* their stiffness. There often 
remains a swelling on the front of the wrist, 
caused by an indurated condition of the 
sheaths of the tendons ; this must be treated 
by friction with stimulating liniments, or 
the ap2}lication of tincture of iodine 

[According to Gordon, as the fracture is 
produced by overextension, and the de- 
formity is relieved by flexion, it is in the 
latter position that the hand should be 
maintained during treatment, adduction 
producing "displacement outwards and 
upwards of the lower fragment, — the most 
marked deformity of the accident. ' ' Upon 
such displacement, he insists, depends the 
inflammation of the ligaments and sheaths 
of the tendon ; and by the correction of the 
displacement, and consequent prevention 
of such inflammation, the "distressing se- 
quelae may be almost entirely prevented. ' ' 
Levis's well-known tin splint acts on the 
same principle.] 

It occasionally, though very rarely, hap- 
pens that the lower fragment of the radius 
is displaced forwards. The cause of this 
injury is said to be a fall upon the back of 
the hand. 1 

In subjects under the age of twenty, 
separation of the inferior epiphysis of the 
radius commonly takes the place of frac- 
ture of this part. The symptoms and treat- 
ment in both cases are very nearly identical. 

2. Both radius and ulna may be broken 
close to their lower ends; an injury pre- 
senting at first sight much more the ap- 
pearance of dislocation of the carpus back- 
wards than does fracture of the radius alone, 
as there is now no lateral displacement of 
the hand, and consequent prominence of 
the styloid process of the ulna. Careful 
attention to the exact seat of the injury 
will enable the surgeon to form a correct 
diagnosis, (Seep. 881.) 

3. Lastly, the lower end or styloid pro- 
cess of the ulna alone may be the seat of 
a fracture, caused usually by violence ap- 
plied directly. 

1 E. W. Smith, op. cit., p. 162, 
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Fractures of the Bones of the Hand. 

1. Fracture of the^ carpal hones. — The 
form and mode of articulation of the bones 
of the carpus render them very little liable 
to fracture, except where there has been 
great violence, as from machinery, or gun- 
shot, in which cases the soft parts are also 
extensively injured. (See page 843. ) Sim- 
ple fractures do, however, occasionally oc- 
cur, from the passage of heavy weights, as 




Fig. 182. A vertical fracture crosses the junction 
of the middle and inner third of the scaphoid bone. 
The lower end of the radius is also fractured ; the 
fracture extends obliquely from a quarter of an inch 
above the lower border, on the anterior aspect of 
the bone, to the line of union of the posterior with 
the articular surface. The drawing represents a 
preparation in the Middlesex Hospital Museum, 
Catalogue, No. i., 23, c, taken from the same pa- 
tient as Fig. 180 (comminuted fracture of elbow- 
joint). The same collection contains a second 
similar preparation. 

cart-wheels, over the hand, or blows and 
falls on the wrist. Owing to the fragments 
being retained in their place* by their nu- 
merous ligamentous connections with the 
surrounding bones, there are few symp- 
toms beyond those that might be ascribed 
to a severe bruise, and it is therefore prob- 
able that a fracture of one of these bones 
may often pass undetected. 

As post-mortem evidence of simple fracture 
of any of the carpal bones is not common, the 
following case may be worth recording. A 
man, aged forty, was admitted into the Middle- 
sex Hospital, Jan. 3, 1861, having received in 
VOL. I.— 55 



a fall several severe injuries, from tho effects 
of which he died. The right wrist-joint had 
evidently suffered, though there was no ex- 
ternal wound or deformity. Acute inflamma- 
tion, and ultimately suppuration within the 
joint, supervened. After death, it was found 
that a piece about one inch in length was 
split off from the posterior surface of the lower 
end of the radius, and a fissure extended 
almost, but not entirely, across the middle of 
the scaphoid bone. 

The treatment consists in keeping the 
wrist at rest, lightly bound to a splint, and 
in the use of cold lotions, or other anti- 
phlogistic measures, if the inflammatory 
symptoms are severe. 

2. Fracture of the metacarpal hones. — 
These bones are much more exposed to 
injury than the last-named. The usual 
cause of fracture in them is direct violence, 
but we not unfrequently find it occasioned 
by striking a blow with, or falling upon, 
the closed fist. It is met with far more 
frequently in men than in women, and 
chiefly between the ages of fifteen and 
forty-five. 

The statements that have hitherto been 
made as to the comparative liability of the 
different bones of the series to fracture are 
very unsatisfactory, owing to the insufficient 
number of observations upon which they 
are founded. Of the 113 cases which I 
have collected from the records of the 
Middlesex Hospital, in 71 the particular 
bone is mentioned. Of these, four are 
double fracture (two of the second and 
third, and two of the third and fourth), 
and in one the third, fourth, and fifth 
bones were broken ; making in all 78 frac- 
tures. The number belonging to each 
bone is — 



1st 


27 


2d 


16 


3d ... 


9 


4th .. . 


12 


5th .. . 


14 



Total 



78 



Probably an undue prominence is here 
given to the first, as, on account of its dis- 
tinctive characters, it is more likely than 
any of the others to be particularized in 
describing the nature of the accident. 
Allowing for this probable source of error, 
we may still place it foremost in liability 
of fracture, as might be supposed from its 
position and extent of motion ; the others 
seem to follow in order, as their situation 
exposes them to injury, the third or middle 
bone being last. 

The fracture is usually in the middle or 
distal third of the bone ; it is transverse or 
oblique, often attended with very little dis- 
placement, in which case the mobility of 
the fragments and the crepitus are the 
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chief signs of the injury. Often, however, 
there is a displacement of the distal frag- 
ment, the head sinking down towards the 
palm, and the upper end forming with the 
extremity of the proximal fragment an 
angular projection on the dorsum of the 
hand. Sir A. Cooper 1 describes the frac- 
ture of the head, or more properly of the 
neck, of these hones; in young subjects 
this is probably a separation of the epi- 
physis. 

The treatment of this injury recom- 
mended by the eminent surgeon just named, 
consists in causing the hand to grasp a 
large ball, and then binding a roller round 
the whole. I have generally modified this 
method by using a common rib-roller in- 
stead of the ball, and fixing the hand over 
it by means of adhesive plaster. Where 
there is mueh displacement, in order to 
obtain greater accuracy of adjustment, the 
plan recommended by Malgaigne is to be 
preferred. A thick compress is to be placed 
under the head of the bone so as to raise 
it, and another over the projection of the 
dorsal surface ; these are kept in place by 
two broad splints placed across the hand, 
one above and one below, their ends being 
firmly drawn together by strips of plaster. 
The fingers should be left free, so as to 
avoid too great an amount of stiffness. If 
the metacarpal bone of the thumb is 
broken, it must be treated in the same 
manner as one of the phalanges, which it 
resembles so closely in its characters. 

3. Fractures of the phalanges. — From 
their very exposed situation, these small 
bones are often broken, usually with wound 
or severe bruising, amounting frequently 
to complete comminution of the whole 
member. Simple fracture of the phalanges 
is, however, by no means uncommon, and 
is generally caused by direct and occasion- 
ally by indirect force. The first phalanx, 
being largest and most fixed in position, 
seems to suffer most ; but we have not yet 
sufficiently reliable data to determine even 
approximately the relative frequency of 
injury to the different bones of this series. 
The fracture usually oeeurs about the mid- 
dle of the bone ; and although there is 
rarely mueh displacement, the diagnosis is 
generally established without difficulty from 
the crepitus and mobility of the fragments. 

The treatment usually recommended is, 
to fasten a narrow straight wooden splint' 
beneath the finger, with a small pad op- 
posite the middle of the broken phalanx, 
to fill up the concavity which naturally ex- 
ists between the joints. The splint maybe 
more conveniently fixed to the dorsal sur- 
face, especially when it is one of the pha- 
langes of the thumb that is broken. A 

1 Op. cit., p. 506. 



more comfortable support is given by a 
splint of gutta-percha or pasteboard, 
moulded to the shape of the finger, which 
may then be allowed to be slightly flexed at 
each of the joints. It may be released from 
its confinement, and passive motion may 
be commenced, at aoout the end of the 
third week. 

Dislocations of the Bones of the 
Upper Extremity. 

Dislocations of the Clavicle. 

The articulation between the sternum 
and clavicle may properly be regarded as 
the first point at which a luxation of any 
of the bones of the upper extremity can 
take place. As fracture of the clavicle is 
such a common accident, it has been re- 
marked with surprise by authors, that, con- 
sidering the extreme smallness and shallow- 
ness of the sternal articular surface, dislo- 
cation does not oftener occur at this point ; 
and explanations are sought for in the 
strength of the ligaments, etc. The cir- 
cumstance is more readily accounted for by 
the fact, that the clavicle is so confined by 
surrounding structures as very much to limit 
the amount of movement at the joint, and 
it is consequently impossible either that 
the articulating surfaces can undergo mueh 
ehange in their relation to each other, or 
that any of the ligaments can be put greatly 
on the stretch, (/ceteris paribus, the greater 
the extent of motion in a bone, the greater 
the liability to dislocation. Again, the 
causes which produee dislocation of the 
clavicle are different from, and not so fre- 
quently in operation as, those which usually 
oeeasion a fraeture. Its relative frequency, 
aeeording to the table at p. 845, is 3.10 per 
cent. 

The cartilage of the first rib prevents 
displacement of the head of the clavicle 
downwards, but it may oecur in any other 
direction. Following the order of frequency 
in which they are met with, we may de- 
scribe : 

1. Dislocation forwards. 2. Dislocation 
backwards. 3. Dislocation upwards. 

1. Forwards. — This may be complete or 
incomplete : in the former ease, the head 
of the bone, besides projecting forwards, is 
depressed below its natural level ; in the 
latter, it is usually slightly raised. The 
ordinary eause of this dislocation is some 
violence which pushes the outer end of the 
clavicle backwards, as a fall or blow on the 
front of the shoulder. In children, it has 
been produced by simply pulling the arm. 1 It 
has been observed at most ages, from birth 2 

1 Melier, Archiv. gen. de Medecine, tome 
xix., p. 53. 

2 Fergusson, Practical Surgery, 4th edit., 
1857, p. 249. 
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to eighty-six, 1 more frequently in males than 
females. The prominent head of the clav- 
icle seen and felt in its abnormal situation, 
covered only by the integument, leaves no 
doubt as to the nature of the injury, except 
in partial dislocations, where there is much 
swelling, or in very fat subjects. 

Treatment. — The bone is usually reduced 
without difficulty by drawing the shoulder 
outwards and backwards, the surgeon's 
knee being placed between the scapulas of 
the patient ; while at the same time, if 
necessary, an assistant presses the head of 
the bone back into its place. The great 
disposition that it has to slip out again has 
led to the invention of many methods in- 
tended to retain it in place ; but even after 
the greatest care, more or less deformity 
often remains. Fortunately the utility of 
the limb is not materially impaired, even 
if the bone remains unreduced. The two 
objects to be aimed at are : (1) to keep the 
shoulder fixed, and thrown upwards, out- 
wards, and backwards ; .and (2) to exert 
pressure upon the head of the clavicle. 

A pad in the axilla, a fignre-of-eight ban- 
dage to the shoulders", with a sling to sup- 
port the elbow, or, in fact, any of the ap- 
paratus used in fractured clavicle, will ful- 
fil the former indication ; while for the 
latter a common hernia-truss may be ap- 
plied, the pad being placed on the project- 
ing bone, and the spring passing under the 
axilla of the sound side, as recommended 
by Nelaton. [Here again plaster of Paris 
may be used to great advantage.] The 
pressure requires to be kept up from six 
weeks to two months, though at the end 
of the former period passive motion of the 
arm and shoulder should be commenced, in 
order to overcome the stiffness of the joints 
that so long a confinement must necessarily 
occasion. Velpeau, upon the supposition 
that the displacement is chiefly clue to the 
action of muscles, proposes to relax these 
by carrying the elbow inwards and forwards 
to the lower part of the sternum, so that 
the hand may rest upon the opposite shoul- 
der ; the outer end of the clavicle will then 
be inclined upwards and forwards, and 
pressed inwards. 2 

2. Backwards. — This form of dislocation 
has been produced by a violent fall, driving 
the shoulder inwards and forwards, 3 by the 
shoulders being pressed together between a 
carriage-wheel and a wall, or by a force ap- 
plied directly, so as to push the inner end 
of the clavicle backwards, as a kick from a 
horse. The head of the bone usually lies 
behind the upper part of the sternum, 

1 Brasdor, Mem. de l'Acad. de. Cliirurg., tome 
v., p. 588. 

2 Journal hebdom. de Med., May 30, 1835. 

3 See a case, caused by a fall wbile WTestling, 
by Mr. W. Browu of Callington, Medical Ga- 
zette, Aug. 1, 1845. 



rather below its normal level. In extreme 
cases, symptoms dependent upon pressure 
upon the trachea and oesophagus are pro- 
duced, as in that related by Sir A. Cooper, 
in which Mr. Davie of Bungay had to saw 
off the sternal end of the bone to prevent 
death from this cause : this, however, was 
not an example of traumatic dislocation, 
but was produced gradually by a progres- 
sively increasing curvature of the spine. 

A cbaracteristic case occurred in tbe prac- 
tice of my colleague, Mr. De Morgan, at tbe 
Middlesex Hospital, in 1852, wbicb I snail re- 
late briefly, as illustrating tbe usual symptoms 
and treatment of tbis accident. 1 A girl, ten 
years of age, was knocked down by a carriage, 
and appears to bave been trodden on by one 
of tbe borses. On admission, sbe suffered 
mucb from dyspnoea, tbe bead was inclined 
forwards, and could not be raised without ex- 
treme pain. Tbere were marks of bruising 
over tbe right shoulder and clavicle. Where 
the bead of tbe bone should be, there was a 
depression into which the finger might be 
thrust, and the articular surface of the ster- 
num could be distinctly felt, wbile the head of 
the clavicle was evidently behind it. The dis- 
tance from the middle line to the acromion 
was shortened by a quarter of an inch. "On 
placing the knee against her spine, and gently 
drawing the two shoulders backwards, the 
bone was easily restored to its proper place, 
causing obvious relief to the dyspnoea, but im- 
mediately on leaving hold of the shoulders, 
the bone fell back, and the dyspnoea returned. 
A splint was then placed across the shoulders, 
with a pad between it and the spine, the shoul- 
ders being drawn to tbe splint by a bandage; 
by these means the bone was kept firmly in 
its place, pillows being so arranged along tbe 
patient's back that the splint should not feel 
uncomfortable. On the apparatus being fixed, 
sbe could lean her head backwards, and stated 
that her pain was much relieved." The splint 
was kept on for a fortnight ; the bone being 
then quite steady in its place, she was allowed 
to remain in bed without any bandage. Tbe 
articulation became in four weeks quite as 
firm as that on tbe other side, and tbe arm 
could be moved without causing any pain. 

South relates a case of compound dislocation 
of tbe sternal end of the clavicle backwards, 
caused by a blow with the sharp end of a 
pickaxe. 2 

3. Upwards. — This accident has only re- 
cently acquired an established place, in sur- 
gical pathology. Malgaigne has collected 
five examples, and Dr. K II. Hamilton 
has added another, which happened in 
America. [This author in his last edition 
(1880) refers to ten cases as all that he has 
been able to find report of] They seem 
all to have been occasioned by a violent 
force which carried the shoulder down- 
wards and inwards. The symptoms are 

1 Eeported by Mr. S. W. Sibley, Medical 
Times and Gazette, 1852, vol. i., p. 415. 

2 Soutb's Chelius, vol. i., p. 778. See also, on 
this subject, Baraduc, Memoires sur les Luxa- 
tions de la Clavicule, Paris, 1842. 
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very marked, the head of the bone being 
felt above the upper border of the sternum, 
lying between the sterno-mastoid and the 
sterno-hyoid muscles. There is probably 
complete rupture of all the ligaments of 
the joint, as well as of the eosto-clavicular 
ligament. 

Reduction is easily effected by drawing 
the shoulder outwards and upwards, while 
the dislocated head is pressed down ; but 
to retain it in this position is difficult, if 
not impossible. Malgaigne found the 
functions of the clavicle _ perfectly restored 
sis months after the accident, although the 
sternal end was nearly a quarter of an inch 
above, and as much to the inner side, of 
its normal situation. In the case men- 
tioned by Dr. Hamilton, the displacement 
was still greater ; but the patient stated 
"that he felt no inconvenience or abate- 
ment of strength in the arm, except when 
he attempted to lift weights above his 
head." 1 

Dislocations of the Scapula. 

These injuries are usually described as 
" dislocations of the acromial end of the 
clavicle" but it seems preferable, for the 
sake of uniformity in our nomenclatm-e, 
which has now discarded such terms as 
" dislocation of the radius and ulna upon 
the carpus," "dislocation of the tibia at 
the ankle," etc., to consider it as a dislo- 
cation of the acromion process of the scap- 
ula from the clavicle, the latter being the 
more fixed point and nearest to the trunk. 
This designation has already been adopted 
by Skey 2 and Maclise. 3 Luxation at this 
joint is more frequent than at the sterno- 
clavicular articulation. 

In the great majority of cases, the acro- 
mion is forced beneath the outer end of the 
clavicle ; occasionally the reverse happens, 
viz., the acromion is situated above the 
clavicle ; and a third form has lately been 
described, in which the displacement is 
carried so far that the coracoid process, as 
well as the acromion, are placed above the 
clavicle. 

The cause of this injury is nearly always 
direct violence applied to the scapula, as in 
a fall in which the back or outer part of 
the shoulder comes in contact with the 
ground or some hard body, or a blow or 
kick upon the same part. The symptoms 
of the first and most usual variety are tol- 
erably well marked. There is pain in the 
articulation ; the motions of the arm, es- 
pecially upwards, are restrained ; the shoul- 
der is depressed, and approximated to the 
sternum ; the arm apparently lengthened, 
and the projection formed by the outer end 

1 Op. cit., p. 523. 

2 Operative Surgery, 2d edit., 1858, p. 94. 1 

3 On Dislocations and Fractures, 1859. 



of the clavicle lying upon the acromion 
process, is very easily recognized beneath 
the skin. In partial dislocations the symp- 
toms are similar, but much less marked. 

Treatment. — If the shoulder is drawn 
backwards, and the outer end of the clav- 
icle pressed upon, the bones are usually re- 
stored to their natural relation. There is 
always great difficulty in retaining them in 
position, owing to the flatness and obliquity 
of the articulating surfaces, as well as the 
contraction of the clavicular portion of the 
trapezius muscle ; but fortunately, although 
exact coaptation may not be obtained, the 
ends of the bones appear to adapt them- 
selves to their new conditions,, and the 
utility of the limb is but little impaired. 
The shoulder must be fixed, and, in order 
to keep the scapula raised, and the outer 
end of the clavicle depressed, a stout com- 
press should be placed upon the latter point, 
and retained by a broad band passed over 
it, and under the elbow of the same side, 
and tightened and fixed by a buckle. If 
greater pressure is required, a Petit' s tour- 
niquet, as used by M. Laugier, may be ap- 
plied in the same manner. For the exact 
details of this arrangement, the reader is 
referred to special treatises on the subject ; x 
but much must be left to the ingenuity of the 
surgeon in each individual case. [Much 
advantage will result from the application 
of the plaster-of-Paris roller, by means of 
which the displaced end of the clavicle 
may be quite well held in place.] 

The second and third forms of this dis- 
location mentioned above are extremely 
rare. Only three unequivocal examples are 
recorded of the former, and there are some 
doubts as to the authenticity of the pub- 
lished cases of the latter. 

Two instances have been reported of dis- 
location both at the sterno-clavicular and 
acromio-clavicular articulation in the same 
subject, or "simultaneous dislocation of 
both ends of the clavicle;" the first by 
Richerand, and the second by Morel-La- 
vallee. 2 

Dislocations of the Humerus. 

The humerus is dislocated nearly as fre- 
quently as are all the other bones of the 
body together. The statistics of Malgaigne, 
and several other authors, assign a still 
larger proportion ; but this arises from the 
fact that many of the luxations of smaller 
bones, as phalanges, are evidently omitted 
from their tables. Its relative frequency 
in the table at p. 845 is 53 per cent. 

The peculiar structure of the shoulder- 
joint, the shallowness of the articular sur- 
face of the scapula, the large size andglob- 

1 Especially Malgaigne, op. cit., tome ii., p. 
440. 

2 Gazette des Hopitaux, 1859, No. 33. 
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ular form of the head of the humerus, the 
very extensive movements and long lever- 
age afforded by the arm, and its frequent 
exposure to injury in protecting the more 
important central organs of the body, are 
all circumstances which contribute to the 
facility and frequency of dislocation. On 
the other hand, the free mobility of the 
scapula has, to a certain extent, a counter- 
balancing influence. 

Dislocation of the humerus is an acci- 
dent chiefly met with in middle and ad- 
vanced life ; it is extremely rare during 
childhood and j^outh. A case was brought 
to the Middlesex Hospital (August 5, 
1860) of a dislocation forwards, in an in- 
fant fourteen clays old. The arm had been 
violently pulled and twisted. Mr. F. H. 
Watts, the house-surgeon, made such a 
careful examination as to leave no doubt 
respecting the nature of the injury, and on 
extension being applied, it was reduced 
with a characteristic snap. 

Common as these injuries are, their pa- 
thology is still imperfectly understood, and 
great discrepancies exist in the classification 
and descriptions given by various writers 
who have directed their attention to them. 
The modern French surgeons particularly 
have arrived at very different conclusions 
to those generally adopted in this country, 
not only as to the usual situation of the 
head of the humerus, but in regard to 
several other important points, even in the 
most common forms of dislocation. 

As want of precision in the terms used 
in describing the different varieties of lux- 
ation has hitherto been a principal source 
of obscurity, it will be necessary, before 
proceeding further, to adopt a definite and 
intelligible system of nomenclature. The 
obliquity of the glenoid fossa, and the va- 
riations in the position of the scapula, 
render such words as downwards, forwards, 
inwards, etc., very inefficient as distinctive 
designations of particular forms of dislo- 
cation. Names derived from the relation 
of the head of the bone in its new situation 
to important contiguous osseous structures 
are more concise, expressive, and definite. 
Adopting this method, all the possible dis- 
locations of the humerus readily group 
themselves into the following five divisions : 

1. Subcoracoid. — Forwards and slight- 
ly downwards. On to the neck of the 
scapula, in front of the glenoid fossa, and 
immediately below the coracoid process. 
Common. 

2. Subglenoid. — Downwards and for- 
wards. Head of the humerus in front of 
the inferior costa of the scapula, below the 
glenoid fossa. Rare. 

3. Subclavicular. — To the inner side 
of the coracoid process ; under the clavicle. 
Very rare. 

4 Supracoracoid. — Upwards and for- 



wards. On to the fractured coracoid pro- 
cess. Only three cases reported. 

5. Subspinous. — Backwards. On to 
the back of the neck of the scapula, be- 
neath _ the spine or posterior edge of the 
acromion. Very rare. 

_ [Hamilton states : " My private and hos- 
pital records furnish me with 117 cases of 
dislocation of the shoulder, seen and re- 
corded by myself. Of these, 41 were recog- 
nized as subglenoid, 83 as subcoracoid, a 
very small proportion as subclavicular, 2 
as subspinous, and the remainder were not 
accurately diagnosticated."] 

These names are all recognized in the 
system of Malgaigne ; some of them may 
be not altogether free from objection, but 
it seems better to retain them than to run 
the risk of adding to the confusion by in- 
troducing new ones. For the sake of greater 
simplicity, the number of this author's di- 
visions is reduced ; his incomplete and com- 
plete subcoracoid and intracoracoid being 
included under one head, for reasons which 
I shall give presently, and his two forms 
of dislocation backwards being also classed 
together. Undoubtedly varieties are fre- 
quently met with intermediate between 
several of these forms, especially the first 
and second, but it appears unnecessary to 
give them separate names. 

I shall commence with the description of 
the most common form. 

1. Subcoracoid. — Under this term are 
included dislocations which Malgaigne con- 
siders as belonging to two distinct varieties, 
and which he respectively designates sub- 
coracoid and intracoracoid. Although 
there are doubtless characters by which 
well-marked cases of either can be deter- 
mined, the difference between them is 
slight, and being rather of degree than of 
form, I can see no practical advantage in 
retaining it in our classification. Perhaps, 
for the purposes of critical investigation, 
they might be regarded as sub-varieties of 
one common form. The main distinction 
between them seems to be this, — in both 
cases the groove between the articular 
head of the humerus and the great tuber- 
osity, rests on the same part of the anterior 
edge of the glenoid fossa. If the posterior 
scapular muscles are entire, being put on 
the stretch, they cause the head of the hu- 
merus to be rotated outwards, and the 
subcoracoid variety is produced; if the 
injury has been inflicted with greater vio- 
lence, and these muscles are separated from 
their attachments, or the greater tuberosity 
broken off, or if, perhaps from some other 
cause, their action is diminished, the hu- 
merus is allowed to turn more inwards, and 
the greater part of its head is placed in- 
ternal to a line falling from the tip of the 
coracoid process, and the injury is called 
intracoracoid. The name "subcoracoid" 
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seems preferable for all these eases, as it is 
extremely expressive of the position of the 
head of the bone; while " intracoracoid" 
■would have been more correctly applied to 
that form of dislocation in which it is truly 
on the inner side of the coracoid process, 
the one commonly called "subclavicular." 
Although quite unrecognized in the 
earlier, and only doubtfully admitted into 
many recent systematic works in this 
country, numerous cases of subcoracoid dis- 
location, in which the anatomical characters 
are accurately described, are to be found in 
the pages of our surgical treatises and 
periodicals. One of the earliest of these 
is the well-known ease (now preserved in 
University College Museum) recorded by 
Thompson more than a century ago. l _ A 
reference to the figures in the quarto edition 
of Sir A. Cooper's work will show that at 
least one of the specimens from which he 
described the anatomical characters of dis- 
location downwards really belonged to this 
form ; and that the description of the po- 
sition of the head of the bone in the text 
must have been influenced by the previous 
opinions of the writer. 2 The same may 
also be said of the ease cited by this dis- 
tinguished surgeon, as an evidence of 
"partial dislocation." Many of the eases 
that have been published of dislocation for- 
wards and inwards, or subclavicular, are 
nothing more than specimens of this va- 
riety. Of forty-one specimens of disloca- 
tion at the shoulder-joint preserved in the 
different anatomical musems in London, as 
many as thirty-one undoubtedly belong to 
this form ; 3 and of fifty recent cases which 
have come under the observation of myself, 
or gentlemen in whom I can place perfect 
confidence, and of which I have fall par- 
ticulars, in forty-four the head of the hu- 
merns was placed so closely beneath the 
coracoid process as to justify the appella- 
tion of "subcoracoid." [As already 
stated (p. 869), Hamilton reports having 
met with forty-one cases of subglenoid and 
thirty- three of subcoracoid luxation.] In 
the face of these facts, it is difficult to un- 
derstand how the widespread error of re- 
garding the subglenoid as the typical form 
of dislocation at the shoulder-joint, should 
have been so long maintained. A simple 
process of reasoning upon the anatomical 
structure of the part would suffice to show 
chat, whenever the humerus is thrown from 
its socket, it will almost of necessity be 
drawn upwards until it is arrested either by 
the coracoid process in front, or the spine 
or acromion behind. Even in the dead 
subject, when dislocation is artificially pro- 

1 Med. Obs. and Inquiries, 1762, vol. ii., p. 
340. 

2 Fifth edit., 1826. 

3 See a paper by Mr. Flower, Trans. Path. 
Soc, vol. xii. 



duced by forcibly elevating the arm, while 
the scapula is fixed, the humerus is almost 
always drawn up close against the under 
surface of the coracoid process ; a fortiori, 
in the living, must the action of the deltoid, 
coraco-brachialis, and biceps cause it to as- 
sume this position. In fractures about the 
neck of the humerus, the action of these 
muscles in raising the lower fragment has 
long been recognized. The truth is, that 
nearly all the cases of dislocation " into the 
axilla," or "downwards," described as so 
common by Sir A. Cooper, and all subse- 
quent British authors, have really been 
examples of this variety, to which the 
anatomical characters of the more rare 
"subglenoid" dislocation have been er- 
roneously applied. 

Subcoracoid dislocation may be produced 
either by a direct force applied to the 
upper part of the humerus, driving it for- 
wards and inwards, as a blow or fall upon 
the shoulder ; or, secondly, by forcible ele- 
vation of the distal end of the humerus, 
such as may be caused by a fall upon the 
elbow or hand, when extended from the 
body. In the forty-four cases above men- 
tioned, the causes were as follows : falls or 
blows upon the shoulder, in eighteen ; upon 
the elbow, in five ; upon the hand, in ten ; 
while in eleven cases the cause was of 
doubtful or exceptional nature, including 
two from muscular action. Of these, one 
took place in attempting to strike a violent 
blow at a man, who eluded the stroke ; the 
other in putting on a coat. In the last 
case, however, the humerus had been fre- 
quently dislocated before. 

Symptoms. — The patient complains of 
pain about the joint, especially on the 
inner part, along the course of the great 
nerves of the brachial plexus, sometimes 
extending down the arm as far as the fin- 
gers, and accompanied by a sensation of 
numbness, He is quite unable to move 
the arm at the shoulder ; the elbow pro- 
jects from the side, and cannot be made to 
touch the chest, at least without causing 
pain ; it is sometimes carried rather behind, 
sometimes in front of the body, and is fre- 
quently rotated rather inwards, but occa- 
sionally outwards. [As originally demon- 
strated by Prof. Dugas, of Georgia^ in all 
cases of shoulder-dislocation " it is impos- 
sible, while the elbow touches the thorax, 
to place the fingers of the injured limb 
upon the sound shoulder."] The move- 
ments of the forearm and hand are not 
impaired. On examining the shoulder more 
closely, and comparing it with the unin- 
jured side, a striking change is apparent 
in its form — especially distinct, of course, 
if the patient is thin and no great inflam- 
matory swelling has taken place. ^ The 
natural roundness is lost, the acromion ap- 
pears remarkably prominent, and beneath 
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it there is a depression into which the 
fingers can be pressed ; and in some sub- 
jects even the form of the glenoid fossa of 
the scapula can be distinguished through 
the fibres of the deltoid. The axis of the 
humerus is evidently altered ; instead of 
being directed to the glenoid fossa, it points 
to a spot internal, anterior to, and below it. 
The limb usually appears lengthened ; but 
on carefully measuring from the acromion 
process to the external condyle, and com- 
paring it with the opposite side, we find it 
frequently equal, or somewhat shorter. Of 

Fig. 183. 




Fig. 183. Intracoracoid (Malgaigne) dislocation of 
humerus. From a model by Mr. Flower, in the 
Middlesex Hospital Museum. 

forty-four cases of subcoracoid dislocation, 
the arm was elongated in nineteen, un- 
altered in eight, and shortened in seven- 
teen ; the greatest elongation being one 
inch, the greatest amount of shortening 
| inch. Measurement of the vertical cir- 
cumference of the shoulder, by carrying 
a tape over the acromion and under the 
axilla, always gives an increase of from one 
to two inches over the uninjured side ; an 
important diagnostic sign, common to all 
forms of dislocation of the humerus, as 
pointed out by Mr. Callaway. 1 The an- 
terior fold of the axilla is deeper and 
fuller than natural, the pectoral muscle be- 
ing raised by a rounded swelling, which 
partly effaces the subclavicular fossa. On 
placing the fingers in the axilla, the upper 
and anterior part of this space is found to 
be occupied by the head of the humerus, 
here covered only by the integument, and 
moving readily with every movement com- 

1 Dissertation upon Dislocations and Frac- 
tures of the Clavicle and Shoulder- Joint, 1849. 



municated to the elbow. Or it may be that 
the upper part of the shaft only is felt at 
first in the axilla; but on raising the arm 
from the body, the globular form of the 
head can generally be detected. 

Abundant opportunity is afforded in our 
museums of studying the effects of this 
accident, both in the recent state and when 
left long unreduced ; and its usual ana- 
tomical characters can be ascertained with 
great precision when it is artificially pro- 
duced in the dead subject. 
The head of the humerus lies on the an- 
terior surface of the neck of the scap- 
ula, immediately below the coracoid 
process, in front of, internal to, and 
rather lower than, its normal situation. 
That part of the anatomical neck 
which separates the articular surface 
from the great tuberosity rests upon 
the anterior edge of the glenoid fossa. 
The subscapular muscle is raised from 
the neck of the scapula, and stretched 
over the front of, or above the head of, 
the humerus. The muscles from the 
back of the scapula (supraspinatus, 
infraspinatus, and teres minor) are 
drawn tightly across the glenoid fossa, 
or one or more of them may be rup- 
tured, or detached from the bone. A 
portion, or the whole, of the greater 
tuberosity is frequently separated, when 
it may be drawn into the glenoid fossa 
by the action of the muscles inserted 
into it, or may be retained in connec- 
tion with the humerus by the perios- 
teum, or the capsular ligament. The 
long tendon of the biceps is rarely, if 
ever, injured. 1 The muscles that de- 
scend from the coracoid process to the 
humerus are stretched by the projection 
of the head of the bone forwards, and the 
great vessels and nerves are displaced in- 
wards. Occasionally the circumflex nerve 
is pressed upon to such an extent as to 
cause paralysis of the deltoid muscle. 2 
Lastly, the capsular ligament is lacerated 
more or less extensively, anteriorly and in- 
feriorly, the upper end of the humerus 
having escaped through the aperture. 

When left long unreduced, important 
changes take place in the affected struc- 
tures. Those that are common to all dislo- 
cations, as the formation of a new capsule 
and fibrous socket, need not be detailed 
here, but the peculiar alterations in the 

1 As Dr. Hamilton has recently asserted 
that, " contrary to what has been affirmed by 
Sir Astley Cooper, the tendon of the long head, 
of the biceps is often broken asunder, or de- 
tached completely from its insertion " (op. cit., 
p. 535), I may mention that the statement in 
the text is founded on examination of numer- 
ous specimens and reports of dissections. 

2 See a preparation in the Museum of St. 
Bartholomew's Hospital, A 42. 
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contiguous extremities of the two bones be- 
long to the special part of the subject. 

In process of time a new shallow socket 
is formed upon the anterior surface of the 
neck of the scapula, partly by absorption 
of old bone, and partly by deposit of new, 
around its edge. The exact position of this 
socket varies according to the degree of dis- 
placement of the humerus : in the first va- 

Fig. 184. 




Fig. 184. Subcoracoid dislocation of humerus. 
From a model by Mr. Flower, in the Middlesex 
Hospital Museum. 

riety [subcoracoid of Malgaigne), the new 
cavity is formed more or less at the expense 
of the anterior portion of the glenoid fossa, 
which is gradually worn away, so that in 
some cases the original socket is finally al- 
most entirely lost. A corresponding change - 
takes place in the head of the humerus : 
where it rests upon the edge of the glenoid 
fossa, absorption occurs, so that a groove is 
excavated, usually between the articular 
head andthe great tuberosity. With con- 
tinued friction, this increases in size si- 
multaneously with the changes in the scap- 
ula ; the two accommodate themselves to 
each other, and ultimately the head of 
the latter bone presents a double articular 
surface, separated by a vertical ridge ; the 
posterior portion being part of the old 
glenoid cavity, the anterior the newly- 
formed socket. These respectively articu- 
late with the two sides of a wide groove 
placed vertically on the head of the humerus, 
and thus a rude kind of joint, which allows 
of a certain amount of motion, is formed. 
In consequence of the absorption that has 
taken place in both bones, the head of the 



humerus has by this time made considera- 
ble progress towards regaining the position 
it occupied before the injury, and therefore 
the external signs of dislocation become to 
a certain extent removed. The under sur- 
face of the coracoid process, especially near 

Fig. 185. 




Subcoracoid dislocation ; first variety. The circle 
A shows the position of the head of the humerus in 
recent dislocations ; B the same when left long un- 
reduced, the new socket encroaching upon the 
glenoid fossa, the head of the humerus grooved 
by the pressure of the ridge between the old and 
new socket. Specimens in this condition have 
generally, but incorrectly, been described as " par- 
tial dislocation." From Mr. Flower's paper' on the 
" Changes in the Shoulder-joint," etc., Path. Trans., 
vol. xii., p. 1863. 




Subcoracoid dislocation; second variety (intra- 
coracoid of Malgaine). New socketon front of neck 
of scapula, not encroaching on glenoid fossa ; no 
grooving of the head of the humerus, but the greater 
tuberosity partially worn away. Ibid. 

its tip, is almost always found smooth and 
eburnated, having entered into the forma- 
tion of the new articulation. 1 If the head 
of the humerus is placed further under the 
coracoid process [intracoracoid of Mal- 

1 Specimens which have presented these 
characters have generally been cited as ex- 
amples of "partial dislocation." 
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gaigne), the new socket upon the neck of 
the scapula is formed quite outside the 
margin of the glenoid fossa, upon which it 
does uot encroach. It is then a simple cup- 
shaped depression, and the head of the 
humerus undergoes none of the changes 
above described, but is generally worn away 
on the side of the greater tuberosity by the 
friction against the anterior edge of the 
glenoid fossa, and hence assumes a some- 
what oval shape. In these cases the cor- 
acoid process is not usually a part of the 
new articulation. Between the two ex- 
tremes, all intermediate varieties are found ; 
the position of the new socket, quite free 
from, or more or less encroaching upon, 
the glenoid fossa, the head of the humerus 
unaltered, flattened on its outer side, or 
grooved, being circumstances which all de- 
pend upon the'exact situation in which the 
bone has found its new lodgment. As in 
unreduced dislocations of long standing 
elsewhere, the surfaces of the bones which 
are in contact are generally divested of car- 
tilage, and in places hard and polished. 

As the history of the case is unknown 
in most of the museum specimens, it is 
difficult to determine the length of time 
required to effect these changes ; probably 
it varies much under different circum- 
stances. In a specimen in St. Bartholo- 
mew's Hospital Museum, 1 in which the 
accident is said to have occurred three 
months before death, absorption of the 
anterior edge of the glenoid fossa has 
already commenced, and some bone is 
deposited in the margin of the new socket. 

2. Subglenoid. — As every intermediate 
condition may be met with between this 
and the last, it may be regarded as a variety 
of that common injury, in which the head 
of the humerus, instead of being drawn up 
against the coracoid process by the action 
of the muscles passing from the shoulder 
to the arm, has remained at some distance 
below this point. 

According to Malle, the principal- cir- 
cumstance which prevents the bone as- 
cending, seems to be that the anterior 
portion of the capsular ligament remains 
entire, rupture of the lower part only hav- 
ing taken place. 2 

In the most characteristic cases, the head 
of the humerus is thrown below the glen- 
oid fossa, and rather forwards and in- 
wards, resting upon the inner border of 
the inferior costa of the scapula, and may 
be felt very prominently in the axilla. 
The symptoms are much the same as in 
subcoracoid dislocation, but rather more 

1 C 103. 

2 "Memoire sur les Luxations scapulo-hu- 
ruerales," Mem. de l'Acad. de Med., tome viii., 
p. 595. See also Goyrand, " Nouvelles Etudes 
sur la Luxation en bas ou sous-gleno'idienne," 
Mem. de la Soc. de Chirurgie, tome i., p. 21. 



marked. _ The depression beneath the 
acromion is greater ; the arm is separated 
farther from the side, and is generally 
lengthened, but occasionally is unaltered 
in this respect, or it may be even shortened. 
This variation in length may be accounted 
for, partly by the uncertain position of the 
head of the humerus, which may be either 
close upon the edge of the glenoid cavity, 
or farther back in the subscapular fossa, 
and partly by the diminution of the dis- 
tance between the acromion and the exter- 
nal condyle, dependent upon the projection 
of the elbow from the side. 1 On the 
whole, the length of the arm is little to be 
depended on as a diagnostic mark of dislo- 
cation. The main distinction between this 
and the last, is the interval, of from one 
to two fingers' breadth, felt between the 
coracoid process and the head of the hu- 
merus. [See Fig. 186, p. 874.] 

The most common cause of subglenoid 
dislocation is a fall upon the hand or elbow ; 
it rarely proceeds from a direct blow upon 
the shoulder. 

In the only two specimens of unreduced 
dislocations of this kind that I have been 
able to find in the anatomical museums of 
London, a new osseous socket has formed 
for the head of the humerus on the upper 
part of the anterior border of the inferior 
costa of the scapula, encroaching consider- 
ably upon the lower and anterior part of 
the glenoid fossa. One of these 2 has been 
figured by Sir A. Cooper, and its subse- 
quent reproduction by other authors has 
contributed much to confirm the error of 
regarding this as the usual form of disloca- 
tion of the shoulder. From examination 
of specimens in museums, and from numer- 
ous recent cases, I should conclude that 
not more than one in ten of all dislocations 
of the humerus can properly be called sub- 
glenoid. 

3. Subclavicular. — " The head of the os 
humeri placed below the middle of the 
clavicle, and on the sternal side of the 
coracoid process." As the last may be 
regarded as a variety of the ordinary form 
of dislocation in which the head of the 
humerus is placed unusually low, so may 
this be considered as one in which it has 
passed farther than common in an inward 
and upward direction. The cases in which 
the position of the bone exactly corresponds 
to the above definition of Sir A. Cooper 
must be very rare indeed, although there 
are a sufficient number on record to provf* 

1 Well illustrated by a diagram in Callaway's 
Essay on the Shoulder-Joint, p. 109. 

2 Now in the Museum of St. Thomas's Hos- 
pital, B 11. The other is in the Museum of 
the Royal College of Surgeons, No. 3275. 
There is a specimen in King's College Museum 
(No. 1342) which is intermediate between sub- 
coracoid and subglenoid. 
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the possibility of its occurrence. In one 
example described by Malgaigne, the head 
of the humerus was thrust between ihe 




Fig. 1S6. Subglenoid dislocation of humerus. (From a 
model by Mr. Flower, in the Middlesex Hospital Mu- 
seum.) 



deltoid and the pectoralis major, and was 
only covered in the interval by the integu- 
ments. 

Fig. 187. 




Fig. 187. Subclavicular dislocation. (From a 
model by Mr. Flower, in the Middlesex Hospital 
Museum.) 

"We know little of the anatomical char- 



acters of this injury, and there is no prepa- 
ration in any of the London museums which 
exhibits them. In one specimen in St. 
Bartholomew's Hospital Museum, 1 
the head of the humerus is said to 
have been "found resting on the 
subscapular fossa, and immediately 
below the elavicle;" but it has unfor- 
tunately been removed from this situ- 
ation in putting up the preparation. 
In two cases' of unreduced dislocation 
in another museum, in which the head 
of the bone is described in the cata- 
logue as being "under the clavicle," 
the new socket is distinctly seen to be 
immediately below the coracoid pro- 
cess. This, I suspect, has been really 
the case in most of the so-called " sub- 
clavicular" dislocations which have 
been put on record. In consequence 
of the subcoracoid not having been 
recognized as a common variety, any 
dislocation that was not subglenoid, 
was necessarily supposed to he sub- 
clavicular. 

The characteristic symptoms, ac- 
cording to Malgaigne, are as follows : 
the arm is pressed against the chest ; 
it appears in some cases to be length- 
ened, in others shortened; the elbow 
is but slightly removed from the side, 
and points either directly outwards or some- 
what backwards. (Fig. 187.) The head of 
the humerus is felt on the inner side of the 
coracoid process, making usually a very ap- 
parent projection forwards. Sometimes it is 
by no means so conspicuous, but lies deeply 
in the subclavicular fossa. It approaches 
the clavicle in some cases so nearly as to 
touch it. In the axilla the shaft is felt, but 
not the head of the bone, even when the arm 
is raised to a right angle with the body. 
The causes are either a violent blow or fall 
directly on the outside of the shoulder, or a 
fall upon the hand or elbow, pushing the 
humerus directly upward and inwards. 

4. Supracoracoid. — Malgaigne founded 
this variety upon a single case, in which 
the head of the humerus appeared to be 
dislocated upwards and forwards, and rest- 
ed upon the coraco-acromial ligament, 
touching externally the inner border of the 
acromion, internally the eoracoicl process, 
which it covered, and projecting under and 
raising the deltoid. 2 

More recently, Mr. Holmes has published an 
account of the dissection of a case where the 
coracoid process being fractured, the head of 
the humerus rested on its stump, and on the 
clavicle, fairly out of, above, and a little ante- 
rior to, the glenoid fossa, and, having passed 
through the fibres of the deltoid muscle, was 
ouly covered by the integument. The long 
tendon of the biceps was displaced to the outer 

1 Series iii., No. 55. 

2 Op. cit., tome ii., p. 530 
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side of the head of the bone. The preparation 
is now in the Museum of St. George's Hospital. 
In the same paper the symptoms of an appar- 
ently similar case, observed by Mr. Prescott 
Hewett, are described. 1 

5. Subspinous. — This is also a rare form 
of injury, but one of which the characters 
are so well marked, that it is not liable to 
be confounded with any of the others. 
There are four good specimens, illustrating 
its effects when left unreduced, in the ana- 
tomical museums of London. Out of 159 
eases of scapulo-humeral luxation recorded 
at the Middlesex Hospital, three are as- 
signed to this variety. 

Malgaigne describes two forms of dislo- 
cation backwards, ' ' subacromial' ' and ' ' sub- 
spinous." As the former is only a less 
complete variety of the latter, it seems un- 
necessary to retain the distinction. The 
subacromial is undoubtedly the most com- 
mon ; but the name is objectionable, as it 
does not express any ehange from the nor- 
mal situation of the head of the humerus. 

Fig. 188. 




Subspinous dislocation. (From a model by Mr. 
Flower, in the Middlesex Hospital Mu? eum.) 

1_ The displaced head of the bone may rest 
either on the posterior edge of the glenoid 
fossa, on the back of the neck of the 
scapula, beneath the posterior angle of the 
acromion, or, more rarely, on the dorsum 
of the scapula below the spine. On dis- 
section, the tendon of the subscapulars is 
generally found to be detaehed from the 
lesser tuberosity. 
The symptoms vary according to the 
amount of displacement of the head of the 
bone, being proportionately more marked 



1 Medico-Cbirurg. Trans., vol. xli., p. 447. 



as this is farther removed from the glenoid 
cavity. There is always the flattening of 
the shoulder and prominence of the acro- 
mion, common to all luxations of the hu- 
merus. The head of the bone, covered 
with muscles, forms a marked protuber- 
ance on the back of the scapula, immedi- 
ately under the posterior angle of the acro- 
mion ; in front, between it and the coracoid 
process, is a considerable depression. The 
length of the arm is unaltered, or but 
slightly increased ; it is generally applied 
closely to the side, and rotated inwards, 
with the elbow usually advanced. The 
most frequent causes of dislocation back- 
wards, are falls either upon the shoulder, 
or upon the elbow when advanced. Vio- 
lent twisting of the arm inwards has pro- 
duced it, and so has, not unfrequently, 
convulsive museular action in a fit of epi- 
lepsy. 

Partial dislocations. — Sir A. Cooper and 
most of his contemporaries believed in the 
existence of these injuries, but many recent 
surgical authors doubt even the possibility 
of the head of the humerus being retained 
in the position indicated by the term "par- 
tial dislocation," unless under very excep- 
tional circumstances. Malgaigne, rejecting 
the greater number of cases previously 
brought forward, as being examples, either 
of complete luxation, or of pathological 
changes in the articulation, has described 
several, which appear to him conclusive 
instances of "incomplete subcoracoid dis- 
location. ' ' But these cases are not, in my 
opinion, either in their symptoms or post- 
mortem appearances, sufficiently distinct 
from the ordinary form of the injury to 
warrant our placing them in a separate di- 
vision. I am therefore disposed to agree 
with Dr. R. Adams in denying " that the 
case of partial luxation of the head of the 
humerus, as the result of accident, has 
ever been satisfactorily proved, either in 
the living or the dead subject." 1 

Treatment. — The great majority of cases 
of dislocation of the humerus, when recent, 
are reduced by the skilful surgeon without 
difficulty. It is only where the injury is 
of such long standing that the parts have 
become rigid, and are beginning to adapt 
themselves to their new state, or in some 
of the more unusual positions of the bone, 
that any mechanieal aid need be brought 
into requisition. The method of treatment 
which is best adapted for the ordinary forms 
of scapulo-humeral dislocation will be con- 
sidered first, and the special modifications 
required for the rarer varieties will be men- 
tioned afterwards. 

The use of ehloroform [or ether] has now 
superseded all the agents formerly employed 

1 Art. " Abnormal Conditions of the Shoulder- 
Joint," Cyclop. Anatomy and Physiology, vol. 
iv., p. 606. 
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to produce a lax condition of those muscles 
which, by their spasmodic contraction, of- 
ten present so great an obstacle to the re- 
duction. Whether it is administered or 
not in any individual case, will depend upon 
the condition of the patient, and the esti- 
mate placed by the surgeon upon the value 
and the danger of this powerful agent. ^ In 
recent dislocations, when the patient is of 
average size and muscularity, it is not usu- 
ally required, at all events not until after 
an attempt at reduction by the usual meth- 
ods has failed, and some more severe means 
have to be put into operation. In persons 
of great muscular power, and especially if 
two or three days have elapsed since the 
injury, its administration will be advisable. 
After a longer period, no attempt at reduc- 
tion should be made without it, not only 
on account of the saving of pain, but be- 
cause it renders the chances of success far 
more favorable. 

In very relaxed subjects, especially if it 
is not the first time of the occurrence of 
the injury, it sometimes happens that a 
slight movement of the limb on the part 
of the surgeon will effect the reduction. 
Either while lifting the arm from the side 
or in pressing upon the head of the bone 
with the fingers in the process of examina- 
tion, it is felt to go back into its place with 
a slight snap. But in most cases it is held 
in its new position with such an amount of 
firmness as to require that further measures 
should be taken. Nearly all surgeons who 
have approached the subject scientifically 
have agreed, both from reasoning and ex- 
periment, that the direction which most 
favors reduction of the humerus, both by 
obviating mechanical obstacles and by re- 
laxing the tension of the numerous muscles 
that pass to it from the scapula, is one _ in 
which the axis of the bone shall be a line 
exactly perpendicular to the surface of the 
glenoid fossa, which line, if prolonged 
backwards, is nearly coincident with the 
lower border of the spine of the scapula. 
In all the most successful methods of re- 
duction the traction is in reality exercised 
more or less in this line, although, if the 
scapula is regarded as a fixed instead of a 
movable point, it may seem otherwise. 
But, in fact, so much can this bone turn 
upon its axis, that, whether in the method 
of pulling the humerus upwards, advocated 
by White and La Mothe, horizontally out- 
wards, recommended by^ Malgaigne, or 
downwards with the heel in the axilla, so 
generally adopted by Sir A. Cooper and 
most surgeons in this country, although the 
line of traction appears so widely different 
as regards the body of the patient, yet the 
two points with which we have specially to 
deal, viz., the glenoid fossa and head of 
the humerus, are not far different in their 
relation to each other. The importance of 



the mobility of the scapula in facilitating 
the reduction of dislocations, hitherto 
much overlooked, has been particularly 
pointed out by Mr. Skey. 1 

When we have a recent case to deal 
with, in which we do not anticipate any 
particular difficulty, we may commence 
with the following, as the simplest method 
of reduction. The patient, seated on a 
chair, may be led to believe that the exam- 
ination is still going on, so that no extraor- 
dinary effort of resistance on his part takes 
place ; for if he is prepared for what he 
believes must be a serious operation, the 
muscles are often involuntarily rendered 
tense. The surgeon, standing behind or 
before the patient, as is most convenient, 
places his left hand upon the shoulder to 
steady it, and with the other, grasping the 
arm a little above the elbow (which should 
be flexed in order to relax the biceps), 
raises it rather above the horizontal line, 
giving it a slight rotatory motion inwards, 
combined with moderate extension ; at the 
same time, with the fingers or thumb of 
the hand which is placed upon the shoul- 
der, the head of the bone may be pressed 
backwards and upwards into the glenoid 
cavity. In this way, dislocations may often 
be reduced without any assistance. Without 
altering the position of the patient, the 
surgeon may gain more power over the hu- 
merus by placing his foot upon the side of 
the chair, and pressing his knee into the 
axilla, by which means he will get some 
counter-pressure against the wall of the 
chest, and firmer leverage, to raise the up- 
per end of the humerus into its place. 

In the event of failure by these simple 
methods, another plan in which, although 
the direction of the humerus is not quite 
so advantageous, a very effectual means of 
counter-extension is obtained, and which 
also has the merit of requiring no assist- 
ance, may be tried. The patient is placed 
upon his back upon a couch, and the sur- 
geon, seated by the affected side, places his 
heel (the boot being removed) well up into 
the axilla, pressing upon the lower border 
of the scapula ; grasping with both hands 
the lower part of the forearm, and leaning 
himself backwards, he draws the limb 
steadily downwards ; the heel being at the 
same time made to press the head of the 
bone outwards. Directly it is felt to slip 
back into the socket, the extension should 
cease, and the forearm be brought across 
the chest. 

If the humerus still resists, the following 
plan, which I have never known to fail in 
a recent dislocation, may be tried. > The 
patient is seated on a high chair, which is 
placed about two feet from the post of an 
open doorway. The surgeon, leaning Irs 

1 Operative Surgery, 2d edit., 1858, p. 105. 
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back against the door-post, places one foot 
upon the side of the chair, and, with his 
knee pressed into the axilla, and both hands 
upon the shoulder, steadies the patient's 
body. A jack-towel is then fixed by a 
clove-hitch knot to the patient's arm, just 
above the elbow ; and by its means two or 
more assistants, placed on the other side of 
the doorway, make steady extension hori- 
zontally outwards. Counter-extension from 
the opposite wrist has been advocated in 
America. 1 [Nathan R. Smith's method.] 

It is scarcely necessary to say, that in all 
cases the traction must be gradual, steady, 
and continued, never violent or sudden ; 
and as these conditions can be obtained 
more surely by means of the pulleys than by 
the exertions of assistants, in old-standing 
cases, where not only the resistance of mus- 
cular spasm has to be overcome, but fibrous 
adhesions have also to be broken down, it 
will be necessary to resort to these aids. 
The extending power is fastened either to 
the lower end of the humerus or to the 
foreann just above the wrist, and the 
shoulder is fixed by towels or straps passed 
under the axilla, and made fast to a staple 
in the wall. As the usual arrangements 
for counter-extension have the great disad- 
vantage of compressing the walls of the 
axilla, and so making tension upon the 
pectoralis major and latissimus dorsi mus- 
cles, which ought to be relaxed, Mr. Skey 
employs a well-padded iron knob, from 
which two strong branches of the same 
metal extend laterally, each about four 
inches in length, ending in a bulb or ring, 
the office of which is to keep the margins 
of the axilla as free from pressure as possi- 
ble, and to which the cords from the staples 
are attached ; the iron knob is passed high 
into the axilla, and acts as the heel in the 
ordinary operation. 2 

In a case of twenty-five days' standing, 
which resisted all attempts at reduction by 
extension, Mr. Cock, at Guy's Hospital, 
adopted the following plan: "An air-pad 
made of vulcanized india-rubber was placed 
in the axilla, and the arm firmly bandaged 
to the side ; the air-pad thus being made 
to exert a powerful outward pressure upon 
the head of the bone. Upon removing the 
bandage upon the third day, the head of 
the bone was found to liave returned to its 
natural position." 3 

Dislocations downwards or backwards 
may be reduced upon much the same prin- 
ciples as those under the coracoid process ; 
in the latter case the traction should be 
made in a somewhat forward direction. 
The true subclavicular dislocation is the 

1 SeeF. H. Hamilton, op. cit. [6th ed.], p. 646. 

2 See figure in Skey's Operative Surgery, 2d 
edit., p. 106. 

3 Bryant, Diseases and Injuries of Joints, 
1859, p. 227. 



most difficult to manage, and has some- 
times resisted every attempt at reduction, 
even in the hands of the most experienced 
surgeons. To disengage the head of the 
humerus from the coracoid process, it will 
have to be drawn downwards and for- 
wards. 

When reduction has been accomplished, 
the joint should be kept at rest for two or 
three weeks, the arm being placed in a sling 
with the elbow lightly bound to the side, 
and all violent exercise prohibited fur sev- 
eral months, as a comparatively ■ slight 
cause may produce a second dislocation. 
Hamilton, who has given us many valuable 
observations upon the results of disloca- 
tions, makes the remark, that "the head 
of the humerus sometimes remains for a 
long time .after the reduction has been 
effected, slightly advanced in its socket, so 
as to lead to a suspicion that it is not prop- 
erly reduced ; " and states that the prob- 
able explanation of this circumstance is, 
that " the long head of the biceps has been 
broken or displaced." 1 I think that it 
should be attributed rather to injury of t*he 
posterior scapular muscles, which, as before 
mentioned, suffer more frequently than the 
tendon of the biceps. 

In cases that have been neglected, it often 
becomes a question whether we are justi- 
fied in attempting a reduction, or whether 
the head of the bone should be left with 
the new connections it has formed, undis- 
turbed. [In a case of 14 months' stand- 
ing, Mears, of Philadelphia, subcutane- 
ously divided the humerus at the middle 
of the surgical neck. " The wound closed 
in three days without suppuration," and 
three months later it was found that a false 
joint had been formed, permitting of free 
movement in every direction.] On this 
point the surgeon must exercise his judg- 
ment in each particular case ; but, as a 
general rule, the limit laid down by Sir A. 
Cooper, of twelve weeks, may be taken as 
a guide. Many surgeons have, indeed, 
ventured much farther, and cases are re- 
ported of successful reductions after twelve, 
and even eighteen, months ; but it must not 
be forgotten that we know less than we 
should do of the serious accidents which 
have often attended such attempts, one of 
the most frequent of which is laceration of 
the axillary artery. Already a considerable 
list of fatal cases from this cause might be 
collected. 2 

A case of this kind was published by Mr. 
Callender, in the second volume of St. Barthol- 
omew's Hospital Reports, 1866, p. 96. A gar- 
dener fell from a roof to the ground, and dislo- 
cated his left humerus. The dislocation was 
reduced, but was afterwards reproduced by an 

1 Op. cit. [6th ed.], p. 657. 

2 See Hamilton, op. cit., p. 554. 
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incautious movement of the arm. At the end 
of the sixth week he was sent into the hospi- 
tal, where the head of the humerus was plainly 
felt in the axilla, drawn up towards the cora- 
coid process. It was reduced, under chloro- 
form, with the exercise of very slight force, by 
circumducting the arm. Directly afterwards 
a swelling rapidly rising and projecting the 
pectoral muscle was noticed, and as it did not 
pulsate and the radial pulse beat naturally, it 
was thought that the swelling might be dne 
to the rupture of a vein or of a muscular artery. 
As the swelling continued to increase and the 
limb was greatly ecchymosed, it was laid freely 
open, and after turning out a large qnantity 
of clot, a stream of arterial blood was seen to 
issue from a small round hole in the upper 
wall of the axillary artery. This vessel was 
tied above and below the orifice. Gangrene of 
the limb ensued, and the man died with symp- 
toms of pulmonary embolism. [Hamilton 
gives a resume of nineteen cases of arterial 
rupture, two of rupture of the axillary vein, 
one of both artery and vein, one in which the 
artery and quite probably the vein was also 
torn.] 

Compound dislocation at the shoulder- 
joint is extremely rare, although cases have 
been met with in which the head of the 
humerus has been driven through the skin. 
It still remains to be determined by expe- 
rience, whether under such circumstances 
reduction, or resection of the head of the 
bone, is the safer method of treatment. 
The latter practice is most likely to be fol- 
lowed by success, if we may draw infer- 
ences from the results that have been ob- 
tained by its adoption in similar injuries to 
other articulations. 

When fracture of the shaft accompanies 
dislocation of the head of the humerus, the 
bone should be firmly put up in straight 
splints, and chloroform [ether] being ad- 
ministered, reduction should be attempted 
by the usual methods. Dislocations com- 
bined with fractures of the neck are often 
impossible to reduce, and, as several prepa- 
rations in our museums show, they then ter- 
minate either in union in the new position, 
or in the formation of a false joint between 
the fractured ends — in either case accompa- 
nied by shortening of the limb. Since the 
introduction of chloroform, however, more 
favorable results have been obtained in 
these cases; for when the muscles are 
thoroughly relaxed, and gentle extension is 
made on the shaft, the head of the bone 
can often be manipulated back into its 
socket. Then it must be fixed by a pad in 
the axilla and a gutta-percha splint over 
the shoulder, before the recovery of the 
patient from the anaesthetic allows the 
muscles to resume their spasmodic contrac- 
tions. 

Among the rare complications of dislo- 
cated humerus may be mentioned rupture 
of the axillary artery, of which a case is 
related by Dr. R. Adams. _ It was recog- 
nized by the diffused aneurismal swelling 



in the axilla, and absence of pulse at the 
wrist. After the dislocation was reduced, 
the subclavian artery was tied, and the pa- 
tient recovered. 1 

Occasionally both humeri are dislocated 
at the same time. A man was brought 
recently to the Middlesex Hospital, to 
whom this had occurred in falling into a 
cellar, with both arms stretched out before 
him. 

Dislocations of the Ulna and Radius at 
the Elbow-joint. 

Though dislocation of the humerus rarely 
occurs before the age of twenty, the bones 
of the forearm are especially liable to this 
accident in childhood and youth. More 
than one-half of the cases of dislocation at 
the elbow, in the statistical table at p. 845, 
occurred in boys between the ages of five 
and fifteen. Of seventy-two cases observed 
by Dr. F. H. Hamilton, twenty-nine were 
in children under fourteen years of age. 

Malgaigne concludes, from experiments 
upon the dead subject, and from careful 
examination and interrogation of patients 
who have met with this accident, that the 
most frequent cause of nearly every form 
of luxation at the elbow-joint, is a twist 
given to the ulna, which brings the coro- 
noid process successively inwards, down- 
wards, and backwards, and which may be 
produced by a fall upon either the internal 
border of the forearm, or the inner side of 
the olecranon. Other authors state that 
this injury is more frequently occasioned 
by a fall in which the palm of the hand 
comes into violent contact with the ground, 
so that the forearm is driven directly back 
under the lower end of the humerus. 

The bones may be displaced backwards, 
forwards, or to either side ; besides these, 
there may be intermediate forms, as back- 
wards and outwards, backwards and in- 
wards. Each form may be incomplete, or 
complete ; and as exceedingly rare varieties 
may be mentioned, dislocation of the ulna 
alone backwards, the radius remaining in its 
normal situation, and a dislocation of both 
ulna and radius, in which the former is dis- 
placed backwards and the latter forwards, 
with reference to the lower end of the 
humerus. There may also be the compli- 
cation of fracture of the olecranon or coro- 
noid process of the ulna, of either of the 
condyles of the humerus, or of the head of 
the radius, or the dislocation may be com- 
pound. Much swelling of the arm often 
follows these accidents, frequently masking 
their special characters, and rendering it 
difficult to establish an accurate diagnosis. 

The only one of the above-named varie- 
ties which is at all common, is dislocation 

1 Cyclop. Anat. and Phys., art. " Shoulder, 
Abnormal Conditions of," p. 616. 
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of both bones of the forearm backwards. 
When this is complete, the coronoid pro- 
cess (if not fractured) is lodged in the olec- 
ranon fossa of the humerus. According 
to Malgaigne, this condition is not so com- 
mon as the incomplete form, in which 
the process rests upon the trochlea of the 
humerus. The radius almost always main- 
tains its relative position to the ulna, being 
held by the orbicular ligament. The ante- 
rior and two lateral ligaments of the elbow- 
joint are generally torn. 

The following symptoms^ accompany dis- 
location backwards, when in its most com- 
plete and characteristic form. The whole 
arm appears shortened. The forearm is 
slightly flexed and pronated ; it can be 
moved from side to side upon the humerus, 
if that bone be fixed. The elbow exhibits 
a marked deformity, being increased in its 
antero-posterior diameter. The olecranon 
is carried backwards and upwards, so that 
its point is above the condyles of the hu- 
merus ; the tendon of the triceps attached 
to it is rendered very prominent. On the 
external side the head of the radius, carried 
entirely behind the humerus, can be recog- 
nized rolling upon the ulna when the hand 
is rotated. Anteriorly the lower end of the 
humerus forms a prominence, over which 
the tendons of the biceps and of the bra- 
chialis anticus muscle are stretched. 

The various lateral displacements may 
readily be recognized by the deformity of 
the elbow occasioned by the new_ relations 
of the bones to each other. Dislocation 
outwards is much more frequent than in 
the opposite direction. 

The luxation forwards is extremely rare, 
and yet it has been met with, bothin the 
incomplete and complete form; in the 
former the summit of the olecranon rests 
against the inferior part of the trochlea of 
the humerus, and the radius is below and 
somewhat separated from the external con- 
dyle ; the prominence of the olecranon pos- 
teriorly has disappeared, and on each, side 
the condyles of the' humerus are unusually 
prominent, with a depression below them ; 
the arm is elongated. In the complete 
dislocation all the above characters are 
present in a more marked degree. 

Treatment. — The reduction of disloca- 
tions at the elbow-joint is not generally at- 
tended with much difficulty, and, with 
slight modifications, which will readily sug- 
gest themselves to the surgeon upon con- 
sideration of the anatomy of the joint, is 
conducted on the same principle for all the 
varieties. The method recommended by 
Sir A. Cooper, and which is generally 
adopted, is as follows: The patient sits 
upon a chair, and the surgeon, resting his 
foot upon the edge of the seat, places his 
knee upon the inner side of the elbow-joint, 
while he grasps the wrist with his hands ; 



he then bends the elbow slowly, but forci- 
bly, at the same time pressing with his 
knee upon the upper part of the ulna and 
radius, so as to disengage their articular 
surfaces from the lower end of the humer- 
us. This method has the advantage of 
not requiring an assistant ; but where help 
can be procured, extension of the forearm 
directly downwards, as advocated by Mr. 
Skey, is to be preferred ; one person holds 
the upper arm, while one or more pull 
steadily at the wrist, and as soon as the 
coronoid process is brought below the level 
of the trochlea of the humerus, the action 
of the muscles bearing upon it, causes it to 
slip up into its natural place. The after- 



Fig. 189. 




Fig. 189. Compound Dislocation of elbow (from a 
preparation; amputation. Fergusson). 

treatment consists in keeping the arm in 
the bent position in a sling for two or three 
weeks, adopting the usual methods for pre- 
venting too great inflammatory action, and 
cautiously commencing passive motion in 
ten or fourteen days. If as much as a 
month or six weeks have been allowed to 
elapse before reduction, great difficulties 
will be met with. There are, however, 
cases on record in which it has been suc- 
cessfully performed after five or six months. 
On the other hand, frequent failures, se- 
vere accidents, and even death have been 
the consequences of such attempts. [For 
the relief of these cases, exsection of the 
elbow has in many instances^ been made. 
Fracture or subcutaneous division with saw 
or chisel of the olecranon is often all that 
is required to permit of reduction of the 
dislocation. Trendelenburg has recently re- 
ported a case in which he successfully 
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made a temporary resection of the olecra- 
non ; the separated piece, after the reduc- 
tion, being replaced and attached to the 
ulna by steel-wire sutures.] 

In compound dislocations at the elbow- 
joint, if there be extensive laceration of 
the soft parts, with lesion of the great ves- 
sels and nerves of the limb, amputation 
may be required. In most cases, however, 
it will be only necessary to enlarge the 
wound, to remove the articular ends of the 
bones, and trust to the formation of a fi- 
brous joint. Although these are the rules 
for the treatment of such injuries generally 
laid down in modern surgical works, there 
are certainly cases in which neither of the 
above proceedings are necessary. If the 
patient is of healthy constitution, and the 
external wound not large, nor accompanied 
by any great amount of contusion, reduc- 
tion may be effected, the wound closed, 
and cold water or other antiphlogistics as- 
siduously applied. 

In a case thus treated under my care, the pa- 
tient (a laboring man, aged thirty-four) had 
fallen from a height of twenty feet upon a 
boarded floor. The bones of the left forearm 
were dislocated backwards and outwards, and 
there was a wound between the olecranon and 
the internal condyle sufficiently large to admit 
the finger into the joint, and through which a 
considerable portion of the cartilaginous sur- 
face of the trochlea of the humerus could be 
distinctly seen. But little inflammatory action 
took place ; the wound healed rapidly ; in a 
fortnight passive motion of the elbow was 
commenced, and in less than two months the 
use of the joint was perfectly restored. 1 

For further observations upon the treat- 
ment of injuries of the elbow-joint compli- 
cated with wound, see p. 843. 

Dislocations of the Head of the Radius. 

The head of the radius is sometimes dis- 
placed from its connections with the lesser 
sigmoid notch of the ulna, and the capi- 
tellumof the humerus. This injury usually 
occurs at an early age, and has been ob- 
served in very young infants. The causes 
are, either a fall in which the palm of the 
hand, coming in violent contact with the 
ground, communicates the shock to the 
radius in such a manner as to cause the 
upper end to start from its attachments, or 
a fall upon the elbow itself, or a violent 
pull on the radius, as when young children 
are suddenly lifted off the ground by the 
hand. 

The head of the radius may be displaced 
in either of three directions, — forwards, 
backwards, and outwards ; the first by far 
the most common, the last extremely rare. 
In any of these the displacement may be 
complete or incomplete ; in the former con- 
dition, the orbicular ligament appears al- 

1 See Lancet, 1860, vol. ii., p. 360. 



ways to be ruptured ; in the latter, it may 
be only stretched. 

In the dislocation forwards, the head of 
the radius lies on the front of the external 
condyle of the humerus. The following 
are the most characteristic symptoms. The 
forearm is fixed in a slightly flexed state, 
either prone or midway between supination 
and pronation. Bending of the elbow is 
prevented by the head of the radius com- 
ing in contact with the front of the hu- 
merus, and complete extension causes pain. 
The head can be defined in its new position, 
and when the hand is rotated, it will be 
felt to move. The whole forearm has a 

Eeculiar and characteristic twist, occasioned 
y the altered situation of the upper end 
of the radius. 

Dislocations backwards, or outwards, are 
distinguished by the head of the bone be- 
ing felt subcutaneously in these positions. 
They are often accompanied by fracture of 
the external condyle. 

Treatment. — Whatever be the nature of 
the displacement, direct extension from the 
hand will be found the most efficient means 
of reduction, combined, if necessary, with 
pressure by the fingers upon the projecting 
head of the bone in the required direction. 
The arm should then be put up in a gutta- 
percha splint. If, in consequence of the 
rupture of the annular ligament, there is 
difficulty in maintaining the head of the 
radius in its place, a firm pad must be fixed 
upon it. After dislocation forwards, cau- 
tion must be used in straightening the arm 
for the first time ; for if the ligaments are 
not perfectly united, the action of the bi- 
ceps upon the radius may reproduce the 
displacement. 

Dislocation of the Lower End of the 
Radius from the Ulna. 

Sir A. Cooper, Malgaigne, and Hamil- 
ton describe this injury as a dislocation of 
the lower end of the ulna from the radius ; 
but, following the analogy of the nomen- 
clature commonly received in other cases, 
it is preferable to call it, with Desault and 
Skey, a dislocation of the radius. The ulna 
is the fixed bone, the radius moves upon it ; 
and it is by an abnormal increase of the 
natural motion of this bone that the dis- 

Elacement is produced. It may be caused 
y an injury which produces excessive pro- 
nation or supination of the hand ; in the 
former case, the radius is dislocated for- 
wards, the hand accompanies it, and the 
lower end of the ulna projects prominently 
backwards beneath the integument: this is 
rather the more common of the two ; in 
the other the position of the bones is re- 
versed. This luxation is not unfrequently 
accompanied by fracture of the radius, and 
cases are recorded in which the styloid pro- 
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cess of the ulna lias been thrust completely 
through the skin. 

In whichever direction the dislocation has 
taken place, it is to be reduced by extend- 
ing the hand, and pressing the radius and 
ulna into their natural relations to each 
other. They must then be retained by a 
compress, and straight splints should be 
applied for a time, to the dorsal and palmar 
surfaces of the wrist. 

Dislocations of the Wrist. 

Dislocation of the hand from the lower 
dnd of the radius and ulna, though de- 
scribed by all surgical authors, from the 
time of Hippocrates till the commencement 
of the present century, as of frequent oc- 
currence, is now known to be an extremely 
rare injury. Fractures of the inferior ex- 
tremities of the bones of the forearm were 
generally mistaken for it, an error which 
was pointed out first by Pouteau, but more 
fully by Dupuytren. When it does occur, 
it is usually compound, or is associated with 
fracture of some portion of the lower end 
of the radius or ulna. A fall upon the 
hand is the common cause of this injury. 

The displacement may be in either of two 
directions, backwards or forwards. In the 
dislocation backwards, the whole hand is 
placed on a plane posterior to the forearm ; 
the upper end of the carpus forms a prom- 
inence on the dorsum of the wrist, and the 
lower end of the radius and ulna project on 
the palmar surface. The chief diagnostic 
mark between this injury and fracture of 
the lower ends of both bones of the fore- 
arm is derived from carefully noting the 
position of the styloid process of the radius 
and ulna, which in the one case will re- 
main with the forearm, and in the other 
be carried backwards with the hand. 
Measurement also along the back of the 
hand, from the upper part of the carpal 
projection to the end of the middle meta- 
carpal bone, in dislocation will give only 
the length of the carpus and metacarpus of 
the opposite side, while in fracture there 
will be at least an additional half-inch be- 
longing to the separated fragments of the 
bones of the forearm. Now that the pa- 
thology and symptoms of fracture of the 
lower end of the radius alone are so well 
understood, there will be no probability of 
its ever being confounded with a luxation 
of the carpus. See pp. 861 et sqq. 

In dislocation forwards the hand is dis- 
placed to the palmar side, and the inferior 
extremities of the radius and ulna form a 
well-marked projection upon the dorsum. 
This accident is one of excessively rare oc- 
currence, although in the malformations 
known as "congenital dislocations" of the 
wrist, the displacement is far more fre- 
quently in this direction than in the other. 
VOL. I. — 56 



Treatment. — Reduction is effected by 
simple extension, aided by pressure upon 
the carpus in the required direction. The 
hand should then be suspended in a sling 
until the ruptured ligaments have reunited ; 
splints may be used if there is any diffi- 
culty in retaining the bones in good po- 



Dislocations of the Bones of the Carpus. 

The head of the os magnum occasionally 
suffers a partial luxation from the cavity 
formed for it by the scaphoid and semilu- 
nar bones. This is caused by violent flexion 
of the wrist, as in a fall upon the back of 
the hand. The unnatural projection on the 
dorsum of the carpus is easily recognized, 
and the bone may be pressed back into 
place, though it is retained with difficulty. 
A firm compress must be worn over it for 
some time. 

Similar dislocations of some of the other 
earpal bones have been met with. Eriehsen 
records cases of this injury to the semilunar 
and to the pisiform bone. The latter " was 
displaced by an effort to lift a heavy weight, 
and drawn up the arm to a distance of nearly 
an inch by the flexor carpi ulnaris." 1 

In the Museum of St. George's Hospital is a 
curious specimen of compound dislocation of 
semilunar bones of both sides, occasioned by a 
fall upon the hands from a great height. The 
bones were completely forced from their situ- 
ation, through a wound on the anterior surface 
of the wrist, one of them merely hanging by 
a small shred of ligament. 

A ease is reported by Maisonneuve of simple 
dislocation backwards of the second row of 
carpal bones from the first, caused by a fall 
from a height of forty feet. The nature of the 
injury was verified by dissection. 2 

Dislocations of the Thumb. 

Dislocations of the bones which compose 
this member are. by no means unfrequent, 
as it is much exposed to injury in falls upon 
the hand. They may take place at either 
of its three articulations, and be either 
backwards or forwards, the former being 
by far the most common. 

1. Dislocation of the first bone of the 
thumb {metacar]ial) from the os trapezium. 
— This is less common than that of either 
of the other bones ; it has been met with in 
both directions, and has generally been re- 
duced without much difficulty by simple 
extension, though splints are sometimes 
required to maintain the bone in position. 
It may be mentioned here that a very few 
cases are on record of a partial luxation 
backwards of the proximal ends of some of 
the other metacarpal bones. F. II. Hamil- 
ton met with two ; both produced in strik- 
ing a blow with the clenched fist, and in each 



1 Op. eit., p. 2S1. 

2 Mem. de la Soe. Chirurc 
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of which the bones corresponding to the in- 
dex and middle lingers were affected. ' [In 
his last edition this author says that " sev- 
eral cases " have come under his notice. In 
one of them all the metacarpal bones except 
that of the thumb were dislocated by the 
passage of a mnsket-ball across the back of 
the hand "between the last row of carpal 
bones and the skin." In this case five 
years after the injury "the motions of all 
the fingers except the index and little fin- 
gers were unimpaired."] 

2. Dislocation of the first phalanx from 
the metacarpal hone. — This injury is of 
more frequent occurrence ; it is usually in 
the backward direction, i.e., the proximal 
end of the first phalanx lies on the dorsal 
surface of the distal end of the metacar- 
pal bone. The deformity of the articula- 
tion is so well marked, that the diagnosis is 
unattended with difficulty. The cause is 
generally either a fall or a blow upon the 
end or the palmar surface of the thumb. 

Treatment. — In many cases reduction is 
effected without any great difficulty, either 
by seizing the phalanx with the thumb and 
finger and making extension, or by forcibly 
bending it backwards and pressing upon 
the displaced extremity with the thumbs, 
while the flexor brevis pollicis is relaxed by 
flexing the metacarpal bone as much as 
possible into the palm. If these methods 
do not suffice, greater extending power may 
be gained by fixing a piece of tape or strong 
twine round the phalanx, by a clove-hitch 
knot, a wetted bandage or strip of adhesive 
plaster having been previously applied to 
protect the skin. 

After a fair trial of all the above meas- 
ures, reduction has still been unaccom- 
plished in so many cases, that both the 
cause of the difficulty and the means by 
which it ought to be overcome have be- 
come a standard subject for research and 
speculation among surgeons of all countries. 
It will suffice here to say that, although 
much difference of opinion has certainly ex- 
isted upon this point, the majority of wri- 
ters have agreed that the flexor brevis pol- 
licis muscle is in some way the chief obstacle 
to redxiction. Dissection of dislocations ar- 
tificially produced on the dead subject, 
shows that when the phalanx is completely 
carried on to the dorsal surface of the 

i Op. cit.,p.607. 



metacarpal bone, the two attachments of 
the flexor brevis, with their contained sesa- 
moid bones, slip over its wide head, and 
tightly embrace its neck. It is evident that 
the bone can only be disengaged from this 
situation with difficulty. The only success- 
ful way hitherto devised to overcome this, 
is the subcutaneous section of one, or even 
both of the tendons of the muscle. The 
cause of occasional failure of even this 
somewhat severe proceeding is, I believe, 
the difficulty of effecting a complete divi- 
sion of all the opposing fibres. I have 
found, in the dead subject, that a division 
of the friscia which connects together the 
two sesamoid bones, by allowing the tendons 
to separate from each other, quite up to 
their insertion, materially facilitates reduc- 
tion, without resorting to the section of the 
muscle itself; but I have not yet had an 
opportunity of trying this on the living. 
Dr. Humphry, also on anatomical grounds, 
recommends an endeavor to draw the sesa- 
moid bones forwards, by means of blunt 
hooks inserted through an incision in the 
skin. 1 

In dislocation of the first phalanx for- 
wards, reduction has always been easily ac- 
complished, generally by forcibly flexing 
the thumb towards the palm. 

3. Dislocation of the ungual phalanx. — 
In this case the principal obstacle to reduc- 
tion is the difficulty of getting a firm hold 
of the small displaced bone. Pressing its 
projecting proximal extremity forwards 
with the two thumbs will often reduce it, 
or the tape inay be applied immediately 
above it, and then extension made, or it 
may sometimes be returned to its place by 
forcible flexion. Hamilton recommends 
' ' forced dorsal flexion in the case of the 
backward luxation, and forced palmar flex- 
ion in the case of the forward dislocation." 

Dislocations of the phalanges of the 
fingers occur less frequently than those of 
the thumb. They are usually in the back- 
ward direction, owing to the mode in which 
the force is applied in falling on the end 
of one of the ringers, the most common 
cause of these accidents. The nature of 
the injury is readily recognized, and the re- 
duction effected by simple extension applied 
in the manner recommended for dislocation 
of the phalanges of the thumb. 

1 On the Human Skeleton, 1858, p. 435. 
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Injuries of the abdomen are acci- 
dents generally of a grave character, with 
the effects of which the surgeon has fre- 
quently, but too often hopelessly, to com- 
bat. To insure a careful and a compre- 
hensive examination of the nature and the 
results of these injuries, it is intended to 
consider the following points : 

a. Contusion of the parietes. 

1. Without rupture of viscera. 

2. With rupture of viscera. 

b. Wounds. 

1. Wounds of the parietes without 

protrusion of viscera. 

2. Wounds with protrusion of vis- 

cera. 

3. Wounds of viscera. 

4. Fistulae ; gastric and biliary. 

5. Artificial anus. 

c. Foreign bodies in 

1. The stomach. 

2. The intestines. 

3. The cavity of the peritoneum 

and in the abdominal wall. 

Contusions. 
Contusion of the parietes of the abdo- 
men, without rupture of any of the abdom- 
inal viscera, may prove, according to the 
violence of the injury, of serious import- 
ance, or trifling in effect. But even a 
slight contusion of the abdominal wall must 
not be regarded too lightly. A very slight 
blow on any portion of it may produce 
symptoms sufficient to excite alarm, or de- 
mand most careful consideration in treat- 
ment ; and therefore in any case of a blow 
or other violence received on the abdomi- 
nal wall, the examination of the patient 
should be conducted with extreme caution 
and judgment, in order that the utmost 
amount of mischief that may possibly re- 
sult from such an accidental cause should 
not be overlooked. In such an examina- 
tion it should ever be borne in mind, that 
the previous general condition of the part 
injured will, to a certain extent, influence 
the results; and that in judging of these 
results we must look to many relative cir- 
cumstances: whether the abdomen be 
thickly covered with fat, or diminished in 
size by general emaciation ; whether the 
contents of the stomach and intestines be 



considerable in quantity, or whether the 
accident has occurred some hours after a 
meal. These and other circumstances 
should be fully inquired into, and con- 
sidered, before we decide on the probability, 
as well as on the extent, of deepseated 
mischief. Nor will it prove a small satis- 
faction if we can arrive at something like a 
favorable conclusion that the bruise of the 
integuments is not attended by rupture of 
any viscus. 

Contusions of the abdominal wall (in 
which term we include merely the soft tis- 
sues surrounding the cavity of the abdo- 
men) are various in their primitive, as well 
as in their subsequent, conditions. Such 
contusions are usually the result of falls or 
blows on the abdomen ; of cart-wheels pass- 
ing over the body; of shafts of carts or 
carriages forced against it ; or of a quoit or 
cricket-ball striking it. Such accidents will 
frequently be immediately followed by in- 
tense pain, faintness, and vomiting, with- 
out any injury having occurred to the 
deeper tissues. 

A quoit, in falling towards the ground, acci- 
dentally struck a boy on the epigastrium. The 
paiu immediately experienced was agonizing 
for some seconds, and was attended by great 
difficulty in breathing. The boy was very 
faint subsequently. Eest on a sofa for the 
afternoon was the only treatment adopted, and 
on the following day he appeared quite well, 
nor did any ill effects ensue. 

There appears to be a prevalent and a 
rather popular idea, that sudden death 
may result from a blow on the epigastrium 
or abdomen, without any injury of struc- 
ture, external or internal, being detected 
on examination after death. It istherefore 
very desirable to inquire if any evidence we 
possess justifies us in accepting the state- 
ment, that death may follow immediately 
upon a blow, without any actual apprecia- 
ble alteration or injury of parts contained 
within the cavities of the abdomen or 
thorax'. It is not disputed for a moment 
that a very violent concussion of the ab- 
dominal viscera may be rapidly followed by 
death ; but a very violent concussion would 
act, not only as a shock to the nervous sys- 
tem, but would also, without doubt, pro- 
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duce marked evidences of injured tissues, 
readily recognized on examination after 
death. But are there not cases of sudden 
death reported to have followed blows on 
the abdomen, in which eases no evidence 
of altered tissue nor any indications of 
bruise could be found? This question we 
fear we cannot answer quite satisfactorily. 
"There is no medical doubt that a person 
may die from what is termed shock, ' ' says 
Dr. Taylor, "without any marks of severe 
injury being discovered on the body after 
death. We have examples of this mode 
of death in accidents from lightning, or 
from severe burns or scalds, in which the 
local injury is often far from sufficient to 
explain the rapidly fatal consequences. As 
instances of this form of death from vio- 
lence maybe also cited those cases in which 
a person has been suddenly killed by a blow 
upon the upper part of the abdomen or on 
the pit of the stomach, which is supposed 
to operate by producing a fatal impres- 
sion on the cardiac plexus. Whether this 
be or be not the true explanation, the fact 
itself is undisputed ; it is certain that a 
person may die from so simple a cause 
without any appearance being produced, 
externally or internally, to account for 
death. On the skin, there may be some 
marks of abrasion or slight discoloration ; 
but, as it has been elsewhere stated, these 
are neither constant nor necessary accom- 
paniments of a blow. Convictions for 
manslaughter have taken place when death 
has been produced under these circum- 
stances." 1 

In confirmation of these remarks, Dr. Tay- 
lor refers to a case reported by Mr. Wood, of 
Bury, Lancashire, in vol. xliv., p. 213, of the 
Medical Gazette. We have copied the general 
particulars of this case, that our readers may 
draw their own conclusions respecting it. " Ou 
the evening of July 6, 1849," writes Mr. Wood, 
" I was called to see David Bates, set. 31, who 
had suddenly fallen in the street whilst fight- 
ing. I found him dead, and ascertained that 
about a quarter of an hour had elapsed since 
he fell. He was warm, and covered with per- 
spiration ; his face pale and cadaverous ; his 
eyes closed, the pupils widely dilated." 

Nineteen hours after death, Mr. Wood made 
an examination of the body, of which the fol- 
lowing are the notes : 

"External appearance. Escape of bloody 
serum from the' nostrils; black ecchymosed 
patch on the bridge of the nose ; contusion un- 
der the right ear ; slight lividity on the upper 
part of the chest ; contusion on the left elbow. 
On turning the body on the face, about an 
ounce and ahalf of dark grumous blood escaped 
from the nostrils. 

"Abdomen. Old adhesions of the omentum 
in the right iliac region ; arch of the colon 
rather dark ; stomach contained some half- 
digested matter, and presented numerous 
ecchymosed points in the mucous membrane 

1 Medical Jurisprudence, p. 317 ; 1880. 



of the posterior surface at the cardiac extremi- 
ty ; liver rather small, and presented a slightly 
mottled appearance on the surface; kidneys, 
spleen, and pancreas healthy. 

" Thorax. The lungs collapsed on opening 
the chest; were rather darkly mottled, but 
healthy ; congested posteriorly. Old adhesions 
between their posterior borders and pleura on 
each side. Heart, healthy; contained very 
little blood, which was fluid. The blood gen- 
erally in a fluid condition. 

"Head. Dura mater slightly congested. Pia 
mater on the surface of the brain and in the sulci 
between the convolutions excessively congested with 
dark fluid blood.* No fluid in the ventricles. 
Substance of brain healthy, and without any 
lesion. 

"At the inquest, three witnesses stated that 
Bates was intoxicated, though not so much so 
but that he could walk and stand unsupported 
by others, — that he talked a good deal and 
challenged his antagonist to fight ; that in two 
or three minutes, the combatants being within 
half a yard of each other, Bates received a 
left-handed blow, but apparently not a severe one, 
in the pit of the stomach ; that he fell on his face, 
according to the first witness, within half a 
minute ; according to the second witness, in a 
moment or two ; according to the third wit- 
ness, instantly, dead. The first two witnesses 
also swore that, in their opinion, he moved his 
arms in a fighting attitude after being struck, 
and before he fell ; as they thought, with an 
intention of continuing the fight. The third 
witness, however, swore that there was no ac- 
tion of this kind. On raising him from the 
ground, which was done immediately by the 
witnesses, a few drops of blood escaped from his 
nostrils, but he was dead ; and all the witnesses 
agreed that no indication of life was observed 
in him after he fell. On being asked to give 
my opinion as to the cause of death, I stated 
that inasmuch as the post-mortem appearances 
did not furnish any other explanation, I un- 
hesitatingly attributed it to concussion of the 
solar plexus, occasioned by the blow, which, 
according to the evidence of the witnesses, 
Bates had received in the epigastrium." Mr. 
Wood further states, that Mr. P., a medical 
gentleman associated with Mr. Wood in mak- 
ing the post-mortem examination, who also 
heard the general evidence, stated : " The con- 
dition of the membranes of the brain proved a 
great amount of excitement, and that this 
alone might have been the cause of death." 
The jury, having heard conflicting medical 
opinions, gave the benefit of the difference of 
opinion to the prisoner, and returned as their 
verdict, that Bates died from over-excitement. 
Mr. Wood adds: " The opinion expressed by Mr. 
P. appears to me inconsistent with all medical 
experience. I think all experienced pathologists 
admit that, in cases where sudden death from 
violence or accident occurs to an intoxicated 
person, it is usual to find the pia mater turgid 
with dark fluid blood, as was observed in this 
case. This at once disposes of the only appear- 
ance existing in the body on which Mr. P. 
could ground the opinion he expressed. There 
was no evidence adduced of any extraordinary 
excitement in Bates previous to fighting ; he 
was drunk and quarrelsome, but showed no 
symptoms of oppression of the brain. He fell 
immediately after receiving a blow in the 



1 The italics are ours throughout. 
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epigastrium ; and the manner of his death, 
that is, the instant extinction of life, does not 
accord with our experience of death occasioned 
by any form of apoplexy, an attack of which 
coincident with the blow, though quite within 
the range of possibility, might fairly be con- 
sidered very remarkable. I regard the case as 
an unequivocal instance of death from a blow 
on the epigastrium." 

Before expressing any opinion on the 
observations of Dr. Taylor, or upon the 
latter ease and Mr. Wood's remark upon 
it, attention must first be drawn to the fol- 
lowing extract from a prize-essay " On 
Wounds and Injuries of the Abdomen," 
by Mr. Alfred Poland, to whom the au- 
thor is greatly indebted for the privilege 
of having been allowed to make use of this 
valuable manuscript : 

" The epigastric and upper part of the um- 
bilical regions contain such numerous aud 
such vital structures, and above all, the solar 
plexus and its numerous branches, of such high 
organic importance, covered iu by soft parietes 
little capable of resisting and transmitting ex- 
ternal shocks, that it is not to be wondered at 
that death should be an immediate result of a 
blow in these regions. 

" On inspection of such cases, no appreciable 
morbid changes can be detected, not even a 
trace of ecchymosis about the parts. 

" A blow on the pit of the stomach — a hit in 
the wind, as it is called — does not act so much 
on the diaphragm as it does upon the nerves : 
occasionally, though not always, there is in- 
tense pain ; but sometimes the shock is so severe 
as at once to arrest the action of the heart, aud 
the man is killed as it were with a blow even 
of a trifling kind. Sir A. Cooper used to state 
a case which came to his knowledge, though 
he was not an eye-witness to the occurrence. 
Two men were working near the East India 
House, one of whom had a heavy load which 
he was wheeling along; his comrade said to 
him, " That is too much for you ; stand aside, 
and let me — a better man — take it." He ac- 
companied this with a slight blow on the 
scrobiculns cordis, and the man immediately 
let the barrow fall from his arms. He felt a 
severe shock ; the sudden impulse made so 
strong an impression on the heart's action as 
to stop it, and. without complaining of paiu, 
the man died on the spot. On examination, 
no lesion was discovered. In a case of man- 
slaughter tried at the Central Criminal Court 
in August, 1841, death had been caused in this 
way duriug a pugilistic combat. The man re- 
ceived a blow on the stomach, and fell dead. 
As there were no marks of external injury, 
the surgeon thought the man had died of apo- 
plexy. In the latter of these cases there is no 
detail of the post-mortem examination to en- 
able us to arrive at, a satisfactory conclusion. 
Another case, somewhat more conclusive, but 
complicated with pregnancy, occurred in 
March, 1835, and was the subject of a trial on 
the Norfolk Circuit, at Cambridge. John 
Bond was indicted for the murder of his wife 
by beating her with a cedfish. The prisoner, 
who was intoxicated, desired his wife to cook 
the fish, which weighed about six pounds. 
She refused, because it was not a seasonable 



hour, and there was no fire. He seized the 
fish, and then beat her over the abdomen for 
some minutes with extreme violence. She died 
in a short time afterwards, and on a post-mortem 
examination the marks of many bruises were 
found on the body. The deceased was in the 
last month of pregnancy, and, in the opinion 
of the practitioner, her death was occasioned 
through the shock imparted to the system by 
the violence of the prisoner." 1 

The cases related by Mr. Poland to illus- 
trate the theory generally received as to the 
nature of these accidents are only three in 
number. ^ No one acquainted with Mr. 
Poland's industry can suppose that he 
would have overlooked records of such a 
class of interesting cases, had there been 
many reported ; and all who are acquainted 
with the rich stores of information con- 
tained within the case-books and museum 
of Guy's Hospital, as well as the immense 
practical experience afforded, in the course 
of years, in its wards, will feel satisfied 
that had such accidents, illustrating the 
theory advocated heretofore, been of even 
occasional occurrence, Mr. Poland would 
have had opportunities himself of recording 
several such facts. The case related by Sir 
A. Cooper proves nothing in illustration of 
the theory : the blow could not have been 
of a severe character ; but had it been so, 
it does not follow that the blow, indepen- 
dent of existing disease, occasioned death. 
It is stated that "the sudden impulse made 
so strong an impression on the heart's ac- 
tion as to stop it, and, without complaining 
of pain, the man died on the spot." This 
statement, it appears to the author, should 
be received with some degree of caution ; 
for it is doubtful whether the poor fellow 
was seen by any medical man until some 
time after death ; and we would ask whether 
death may not equally be attributed to dis- 
ease of the heart, and that the overexer- 
tion of wheeling a barrow too heavy for the 
physical powers of the man immediately 
produced that death ? Such an exertion 
would be more likely to excite undue action 
of the heart, and faintness. than the blow 
given by the companion. The particulars 
of the case are by no means satisfactory. 
Nothing certain can be deduced from the 
short note relative to the post-mortem ex- 
amination. We are well aware that in such 
examinations, in past years, exact patho- 
logical conditions were not appreciated as 
they are now, and that many times deaths 
were apt to be attributed to accidents or in- 
sufficient causes, which in our days would be 
demonstrated to depend on actual disease. 

In the second case there is nothing to 
justify an inference that the blow caused 
death ; and the cause of death, as described 
by the medical man who saw the case, in 

1 "Ou Wounds and Injuries of the Abdo- 
men," prize essay, by Alfred Poland, Esq. 
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no way confirms such inference. Men en- 

faged in pugilistic encounters may possibly 
ie from exhaustion ; and death in such in- 
stances may more reasonably be attributed 
to a series of blows, and the exhaustion pro- 
duced by the exertion entailed by fighting, 
than ascribed to one blow unattended by 
organic lesion. 

The last case mentioned by Mr. Poland 
does not at all bear on this subject. Many 
bruises were found on the body. Many 
blows received from any heavy weapon or 
instrument, by a person in an advanced 
state of pregnancy, might readily produce 
such an amount of exhaustion as to be fol- 
lowed by death in a very short period ; but 
neither this case nor the two preceding 
appear to the author to sufficiently bear on 
the point, that a blow on the abdomen or 
epigastrium will produce sudden death, 
without the existence of some severe or- 
ganic lesion to be found on post-mortem 
examination. 

In Sir A. Cooper's ease, the evidence of 
the amount of violenee is unsatisfactory ; 
the minutes of the post-mortem examina- 
tion are wanting : Sir A. Cooper himself 
did not see the case ; the evidence on his 
part is second-hand, and would not be ad- 
missible in a court of justice, nor should it 
be admissible in a scientific inquiry. 

In the second ease, the exhaustion from 
fighting must be considered to have had a 
large share in hastening death, and there- 
fore the latter cannot be attributed to one 
blow : but if so, there is no proof that or- 
ganic lesion of the abdominal viscera did 
not exist. 

The third case requires no recapitula- 
tion ; it cannot even be classed among the 
list of sudden deaths, as the woman is said 
to have " died in a short time after" she 
received the injuries. 

"With respect to the evidence adduced in 
favor of sudden death in Mr. Wood's ease, 
it must be allowed that such evidenee is 
entitled to great consideration ; but there 
are circumstances in this ease whieh should 
be weighed carefully, for no satisfactory 
conclusions can be arrived at from the re- 
port of one solitary example. In the first 
place, the man had been fighting some 
minutes ; the perspiration on the forehead 
proved much exertion, this exertion super- 
vening on a state of intoxication : the 
bruises on the body proved that the man 
had been "punished ' previous to the blow 
on the epigastrium, which, in addition to 
the exertion of fighting, and the state of 
intoxication formed three elements in fa- 
vor of physical exhaustion. Then the re- 
sults of the post-mortem examination of 
the head rather strengthen the supposition 
that the condition of the pia mater, his 
previously intoxicated condition, the va- 
rious blows received in fighting, and the 



physical exhaustion from the mere exertion 
of fighting in. an inebriated state, with a 
consequently exeited brain, all combined to 
produce death. The state of the stomach 
rather indicated the effects of alcohol. In 
death from alcoholic drinks, Dr. Taylor 
states that " the brain is found congested, 
and in some instances there is effusion of 
blood ; M1 and it will certainly be admitted 
that in a state of inebriety, violent physical 
exertion entailed by a pugilistic encounter 
would greatly add to an already congested 
condition of the brain, and at the same 
time produee more rapid exhaustion of the 
vital powers than would be the case in a 
condition free from the noxious effects of 
spirits. 

Still, it is due to Mr. "Wood to state, that 
the case related by him comes near to a 
fair illustration of the statement and belief, 
that sudden death is produced by a blow 
on the epigastrium without evidence of 
organic lesion ; though the author himself 
is nevertheless somewhat skeptieal on the 
point that death can occur without any or- 
ganic mischief resulting from the blow at 
the time. He has seen nothing to justify 
any other eonclusien. After more than 
thirty years' experience of vast numbers 
of accidents admitted into St. George's 
Hospital, after ample opportunities of ex- 
amining in the dead-house a very consider- 
able variety of cases, after reference to all 
the post-mortem note-books accumulated 
for many years, and after inquiry among 
many trustworthy observers, he is unable 
to arrive at any other conclusion ; and 
though he may have erred in this conclu- 
sion in the abstract, there can be no doubt 
that, as a general rule, sudden death at- 
tributable to a blow on the stomach or epi- 
gastrium must be a rare occurrence ; and 
that medical men should be extremely 
guarded in ever offering an opinion as to 
the cause of death in such supposed inju- 
ries, without satisfying themselves, by most 
careful and minute post-mortem investiga- 
tion, that no violenee has been done to the 
viscera, either abdominal or thoracic. 

But a very slight blow, without imme- 
diate evidence of internal mischief, maybe 
followed by very severe and alarming symp- 
toms. 

The following case is a well-marked instance 
of such an occurrence : An old gentleman re- 
ceived a slight blow on the abdomen, acci- 
dentally, when turning in bed. He thought 
but little of the circumstance at the time, but 
a few days afterwards complained of pain on 
the right side of the umbilicus, accompanied 
by tenderness on pressure ; with these symp- 
toms commenced a sluggishness of the bowels ; 
a few days subsequently, the pain having in- 
creased, a well-marked swelling was detected 
at the part to which pain was referred ; and 

1 Taylor's Medical Jurisprudence, 217, 1880. 
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(villi this swelling entire stoppage of the bowels 
was established. In consultation with Dr. 
Ormerod and Mr. Wildbore, of Brighton, the 
author saw the patient a fortnight after all 
action from the bowels had ceased. He had 
been most carefully watched by Mr. Wildbore, 
who had withheld all solid food, and allowed 
nothing but fluid nourishment. Leeches had 
been applied, and constant fomentations to the 
abdomen. The patient had taken small doses 
of blue pill, at intervals, for several days. 
The tongue was moist and rather white ; the 
pulse quiet, skin cool, no vomiting or nausea 
had oceurred. To the right of the umbilieus, 
there was a distinct deepseated mass, convey- 
ing to the toueh the impression of a portion of 
bowel matted together, and thickened by de- 
posit of fibrin. Gentle pressure could be now 
borne better than a few days previously, but 
still produced some pain. On pressing the 
part alluded to, a sensation was conveyed to 
the hand as if flatus was moved by the pres- 
sure, and was heard apparently passing through 
a narrowed channel. Beyond these symptoms 
there did not appear to be anything really 
urgeut ; for although the bowels had not aeted 
for a fortnight, tbey were not distended ; in 
consequence, no doubt, of the very judicious 
treatment that had been pursued sinee symp- 
toms of constipation had set in. Examina- 
tion of the rectum proved the lower bowel to 
be empty. It was now decided that the small 
doses of blue pill taken twice a day should be 
continued ; that epithems should be constantly 
applied to the abdomen ; cnemata be used oc- 
casionally, and solid food be strietly avoided. 
The patient had within the last few days been 
unable to retain injections. 

The pain, tenderness, and swelling gradually 
subsided. A few days subsequently, the pa- 
tient was moved from Brighton to Eiehmond, 
and bore the journey without any suffering. 

On the twenty-eighth day of the constipa- 
tion, he was again seen by the author, in con- 
sultation with Mr. Hills of Eiehmond. The 
patient was quite cheerful, his tongue clean, 
appetite good, and pulse quiet. The abdomen 
was not distended, pain had subsided, and the 
thickening about the r igh t of the umbilicus had 
almost entirely disappeared. On examination 
of the bowel peranum, two or three small por- 
tions of feculent matter were felt. Mr. Hills 
had observed the day previous that a very small 
thin portion of feces, about the thickness of a 
clay-pipe stem, had eome away after the admin- 
istration of an enema. In consequence of the 
feculent masses felt in the rectum, it was de- 
cided at once to inject a large quantity of 
warm water into the bowel. As soon as this 
had been done, the patient was requested to 
sit on the close-stool, and in a short time after- 
wards passed some two ounces of feces, with 
the water just administered. The latter was 
now quite tinged with feculent matter, — the 
first oeeasion on which this condition had been 
observed since the constipation had set in. 
He expressed intense mental relief at the im- 
proved features of his case, and from that day 
recovery rapidly took place. He lived several 
years after his reeovery, and died from the 
effects of some eerebral mischief. 

A boy was admitted into St. George's Hos- 
pital late one evening. He complained of 
great pain over the lower part of the abdomen, 
but no elear statement of symptoms could be 
obtained from him. The house surgeon, con- 



eluding that the bladder might not have been 
emptied, passed a eatheter and drew off a small 
quantity of urine. When seen by the author 
the following morning, the boy's face was in- 
dicative of suffering ; the brow eontraeted, the 
pulse quick and sharp. The muscles of the 
abdomen were resistant and hard and con- 
tracted ; slight pressure produced considerable 
pain over the lower portion of the abdomen, 
especially towards the right side. There was 
evidently peritoneal inflammation, from some 
cause. After some questioning, the lad con- 
fessed to having been kicked on the abdomen 
by a boy, while at play, the afternoon previous 
to admission, and that much pain was expe- 
rienced after the kiek. The lad was averse to 
mention the eircumstance when he got home, 
but the pain became so severe the following 
day, that he was kept in bed by his parents, 
and lastly brought to the hospital. Leeches 
were applied to the abdomen, followed by con- 
stant fomentations, and he was ordered small 
doses of calomel and ehalk every four hours. 
The next day the pain was less, but the pulse 
quick and tongue white and rather dry. The 
leeches were repeated, and the calomel contin- 
ued. He steadily improved under treatment, 
and in a few days was convalescent. He soon 
left the hospital, recovered. 

These cases of injuries to the abdomen 
followed by inflammatory peritoneal action 
are satisfactory instances of favorable ter- 
mination. 

The following case illustrates the more se- 
vere effects of peritonitis after an injury. A 
woman was admitted into St. George's Hospi- 
tal in 1859, under the eare of Mr. Johnson. 
She had been kicked on the abdomen by her 
husband, on the lower part of the left side. 
The kiek was followed by excessive pain and 
general peritonitis. There was great and con- 
stant difficulty in procuring aetion of the 
bowels. The symptoms were treated by the 
application of leeches, fomentations, and the 
internal administration of mercury; but the 
tenderness and distensiou of the abdomen, con- 
stipation, and difficulty in passing motions, 
continued for some six months. The patient 
was greatly reduced, and when she left the hos- 
pital there was much distension of the abdo- 
men, general pain on pressure, and an inability 
to move about with any degree of activity. 
The diagnosis was, that the bowels had become 
matted together to a great extent by adhesion 
of their peritoneal surface. 

These cases prove that we may have to 
contend with severe symptoms produced 
by a comparatively trifling injury, and that 
we may find but slight ultimate mischief 
remaining subsequent to most alarming 
conditions. 

Additional cases might be produced to 
illustrate these observations, but the rela- 
tion of a greater number would not more 
clearly explain the practical results of such 
injuries ; suffice it to say, that the slightest 
blow on the soft walls of the abdomen 
must always be considered with care, and 
treated with due caution ; but that we 
must not look with despair on what may at 
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first appear, from the sevritey of the symp- 
toms, a most formidable injury. 

Let us inquire what are the pathological 
conditions and consequences of a blow or 
other injury on the abdomen. External to 
the peritoneum, we may find — 

1. Rupture of muscle. 

2. Contusion of the soft tissues, with 
extravasation of blood. 

3. Without the former, and without ex- 
ternal wound, rupture of the peritoneum,, 
and consequent extravasation of blood into 
the cavity of the abdomen. 

1. Rupture of muscle is not often de- 
tected as a result of external violence to 
the abdominal wall, unless the accident 
prove fatal. Any direct blow may rupture 
the fibres of a muscle, without jDroducing 
other injury ; and the abdominal muscles 
are not exempt from this liability. The 
author was consulted by a gentleman suf- 
fering from an apparent rupture of the in- 
ner fibres of the recti muscles, about mid- 
way between the umbilicus and pubes. 
The injury was the result of a book falling 
directly on the abdomen, one corner strik- 
ing the part affected. There were no se- 
vere symptoms immediately subsequent to 
the blow, but, after recovering from the first 
bruise, there remained an inability to per- 
form many of the movements of the body, 
especially those in which the actions of the 
abdominal recti muscles are much called 
into play. In the recumbent posture on 
the back, the patient was unable to raise 
himself, nor could he do so without turning 
on one side — and with care only could he 
move ; walking to any extent was followed 
by discomfort, and even pain in the region 
injured. The local conditions presented an 
evident separation, or want of muscular 
fibres, to the extent of about one inch and 
a half in diameter. The patient had suf- 
fered general inconvenience in movement, 
rather than any constitutional disturbance ; 
and at the termination of twelve months 
after the injury, appeared little better able 
to take active exercise than he could a 
few weeks after the blow. It was not con- 
sidered advisable to recommend more than 
caution in exercise, and a support to the 
abdomen, so as to restrict extension of the 
body, either sudden or beyond the upright 
position. 

As the result of tetanic spasm, we have 
witnessed rupture of the broad muscles of 
the abdominal wall. 

Mr. Poland has favored the author with 
notes of two cases, in persons of advanced life, 
in both of which rupture of the rectus took 
place from the patients falling against their 
iron bedsteads in the wards of the hospital. In 
each instance, the patient had been suffering 
from severe illness; one from the effects of 
fever, the other from disease of the urinary 
organs, and both wefre at the time greatly re- 
duced in strength. 



Legouest reports the case of a soldier, aged 
twenty-seven, who, while performing some 
gymnastic exercises, was attacked with sevens 
pain in the abdomen, which increasing and 
being accompanied by swelling, he was taken 
to the Hospital of Val de Grace. A little 
above the pubes, a hard, well-defined tumor 
was observed, not increased by coughing, and 
which followed the course of the right rectus, 
increasing in breadth towards the umbilicus. 
At the termination of a week only slight hard- 
ness remained. The case terminated favor- 
ably, with rest, regimen, and cold applications. 1 

The symptoms of ruptured rectus mus- 
cles may be judged of from the foregoing 
eases: pain, sudden in character, most 
probably attended by swelling, the result 
of effused blood, and probablyinclicated by 
a dent in, or by a marked separation of the 
torn ends, of the muscle ; pain, increased 
on motion, even to such an extent that 
movements of the body may be almost im- 
possible for a time. 

The treatment of rupture of any abdom- 
inal muscle, when such is suspected to ex- 
ist, must chiefly consist in rest, and atten- 
tion to position, so as to relax the injured 
muscle. The results are generally far from 
satisfactory, after the patient has recovered 
from the immediate effects of the accident ; 
in all probability much weakness will be 
experienced in movements, at the injured 
part; and pain will most frequently per- 
sist, as a lasting evidence of permanently 
damaged tissue. 

Another evil is very apt to follow upon 
the rupture of an abdominal muscle, how- 
ever slight the injury may be, viz., that a 
hernia may present itself at the point of 
separation of the muscular fibres; and in 
most cases such a consequence may be an- 
ticipated. The coverings of such a hernia 
would be devoid of muscular fibres, and 
the contents would be little liable to stran- 
gulation, from the fact that the sac is de- 
void of a constricted neck. A large pad, 
with a bandage or truss, will be necessary 
in such cases for life. 

"We have not been able to satisfy our- 
selves that there is any foundation for a 
suggestion of Virehow, viz. , that abscesses 
of the abdominal wall are frequently de- 
pendent for their cause on ruptured muscle. 

Contusion of the external soft parts of 
the abdomen, with extravasation of blood 
into the cellular tissue, may be extensive ; 
and will generally be indicated, more par- 
ticularly a few clays after the injury, by the 
usual ugly-looking patches under the skin, 
of blackish-red color, which subsequently 
shade off into blue and green, and roughly 
mark out the extent to which blood has 
percolated into the surrounding structures. 
Associated generally with such extravasa- 

1 Gazette des Hopitaux, 1860, No. 76. 
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tions, there will be indications of bruised 
niussle to some extent ; the patient will 
complain of pain in movements ; or even 
while resting quietly in bed, will experience 
a soreness, or discomfort in respiration. 
There need not be much cause for appre- 
hension under such circumstances, provided 
no indications be present of peritoneal 
injury. 

When secondary inconveniences arise in 
cases of contusion of the soft tissues, they 
occur mostly in those instances in which 
large quantities of blood have been extrav- 
asated. Blood does not then become 
readily absorbed ; and suppuration and ab- 
scess may be the result. The former will 
often become extensive, or the latter may 
form in very large collections of matter; 
and either may be very tedious in its prog- 
ress towards reparation. The progress, 
however, will be slow or rapid, for good or 
for evil, according to the state of the pa- 
tient's health and age. In an unhealthy 
condition of body, suppurative inflamma- 
tion will generally be attended by much 
constitutional suffering ; the integuments 
become inflamed, and often slough ; or 
matter burrows in various directions, and 
requires constant watching, and early and 
ample exit : all which may, sooner or later, 
terminate in the patient's death, without 
having produced visceral complication. In 
old age, the skin is more apt to slough, or 
ulcerate if slightly bruised, and if under- 
mined by much extravasated blood, the in- 
jury may rapidly prove fatal. 

The quantity of the blood extravasated, 
quite as much as the direct injury to the 
soft parts, must weigh in the balance which 
determines the formation of an adverse or 
favorable opinion regarding the patient's 
future. Given the amount of the extrava- 
sation, we may almost foretell the progress 
of the case. 

But a direct bruise may be followed by a 
slough of the tissues. This 'result, as a 
general rule, is not a common feature in 
such an injury to the abdominal walls. 
Usually, the apparent mischief to these 
soft parts is not very serious. Their pecu- 
liar attachments, their relative position to 
each other and to the viscera, render them 
capable of receiving pretty considerable 
pressure, without offering much resistance, 
and they may thus yield to and avoid the 
effects of compression, which would other- 
wise be sufficient to destroy their vitality 
at once, or materially interfere with it sub- 
sequently. 

It is not common to witness extensive or 
serious contusion of the muscles and exter- 
nal soft tissues of the abdomen alone, short 
of more serious complications involving 
some of the viscera. So that our attention 
need not at present be directed to such con- 
tingencies, as the lesser evil would suc : 



cumb, both in symptoms and in treatment, 
to the greater. 

The treatment of bruises with extrava- 
sated blood in the walls of the abdomen is 
very simple, and should be similar in all 
essentials to the treatment of severe bruises 
of other portions of the trunk or limbs. 
The surgeon should ascertain, without de- 
lay, that the patient can pass water read- 
ily, and that there is no tinge of blood in 
the urine. The presence of blood gener- 
ally indicates deepseated extravasation and 
visceral injury. 

Rest should be enforced in the recumbent 
posture, or, if the bruise be very severe, or 
the extravasation extensive, strict confine- 
ment to bed should be enjoined ; fomenta- 
tions should be applied constantly to the 
part, to relieve pain, and they much aid to 
soothe the soreness and lessen the stiffness 
and discomfort of the bruised tissues ; the 
diet should be regulated according to the 
patient's powers and constitutional state. 

In extravasations of blood from contu- 
sion of the parietes, our watchfulness 
should be constant whenever the extrava- 
sation is so great in amount and of such an 
extent as to occasion a prospect of suppura- 
tion. The circumstance of suppuration 
following upon such extravasations will be 
indicated at first by some, more or less, con- 
stitutional disturbance : slight blush com- 
mencing on the surface of the skin over the 
injured part ; the swelling increasing in ex- 
tent ; the inflamed skin becoming shiny and 
tender to the touch. Should sueh evidences 
of commencing suppuration manifest them- 
selves, the fomentations should be changed 
for poultices or lint and warm water under 
oiled silk. As the local mischief increases, 
the constitutional disturbance becomes ag- 
gravated ; and unless the symptoms are re- 
lieved by the exit of the matter collected, 
they may become very alarming in charac- 
ter. The earliest opportunity to give es- 
cape to matter must be sought by the sur- 
geon. A free incision, under circumstances 
indicated by the above severe symptoms, 
is soon followed by considerable local relief, 
and by a marked amelioration in the condi- 
tion of the patient. 

And now the treatment should be con- 
ducted on the same principles as in similar 
injuries of other parts. Especial care 
should be taken to prevent matter burrow- 
ing deeply, for the want of ready external 
outlets ; and any reluctance in the wounds 
to heal should be suspiciously watched, and 
care taken that if any sinuses exist or en- 
sue, they be laid open to the extreme ex- 
tent of practicability and safety. 

Abscess, the result of extravasated blood, 
following contusion of the abdomen, may 
prove a serious as well as a tedious matter, 
when pus collects and burrows in and about 
the region of the pelvis : nor can the sur- 
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geon be too cireumspeet or too energetic in 
his efforts to give an early and ample vent 
to purulent fluid, whenever a suspicion 
erosses his mind that matter is lodged any- 
where in the neighborhood of the original 
injury, and within reach of the knife. 
Months of suffering may result from any 
want of early care or prompt determination 
in the treatment of such a case ; and it is 
no uncommon result, that a patient sinks 
after a long period of pain and suppuration, 
exhausted by the profuse drain on the sys- 
tem caused by the secretion cf numerous 
and tortuous sinuses. 

When suppuration has once commenced, 
and a free outlet is established, the patient 
should be supported by generous diet and 
a liberal allowance of stimulants. Fre- 
quently the drain on the system, when 
such accidents give rise to suppuration, is 
so considerable in amount that very large 
quantities of stimulating fluids may not 
only be taken with impunity, but are 
essential to the maintenance of life and to 
insure recovery. 

Our next point for consideration is, the 
probability and the effects of rupture of 
the parietal peritoneum, from a blow or 
external violence, without injury to the 
abdominal viscera. The question which 
may naturally be asked, is, whether such 
an injury can occur without the complica- 
tion of visceral mischief? Experience 
answers that it is just possible occasionally ; 
but that in the majority of accidents, in 
which violence is applied to any portion of 
the abdominal region, such a result is the 
exception to the rule. In most instances, 
the symptoms which present themselves 
barely justify a certain diagnosis, and in 
very few instances a difference in treatment 
from that necessary for injured viscera. 
That the peritoneum will not yield to sud- 
den stretching as readily as some of the 
tissues which lie subjacent to it, is well 
illustrated by the fact, that rupture of the 
peritoneal covering of the uterus has taken 
place, while that viscus has remained en- 
tire : also, by the fact often observed in 
cases of enormous and rapid distension of 
the large gut, when it has been suddenly 
blocked by a twist, a tumor, or other 
mechanical obstruction, in which instances 
we have frequently found rents in the peri- 
toneal coat alone, without corresponding 
rupture of the remaining coats of the bowel. 

The following interesting case would rather 
fall into the category of rupture of the peri- 
toneum, with subsequent and severe hemor- 
rhage. The author is indebted to his friend 
Sir R. Martin for the particulars. Two men 
were run away with in a gig, and one of them 
— healthy, and about twenty-five years of age 
— was thrown out with great violence, and fell 
from a height of many feet on a quarter-staff, 
which he had retained in his grasp — the one 
end of the staff having become fixed in the 



ground, while the other received the falling 
man upon his epigastric region. It was repre- 
sented that the man was at once rendered in- 
sensible, and remained so for about an hour ; 
soon after which he was seen in bed by Sir R. 
Martin. "The countenance and general ap- 
pearance had all the characters of the most 
fatal collapse of remittent fever, with the addi- 
tion of urgent terror. There was the concen- 
trated epigastric anguish, and the body was 
fixed and immovable ; the abdomen being 
enormously tumid and hard as a barrel, the 
epigastric region intolerant of the weight even 
of the sheet. The pulse was not to be counted, 
and the skin was cold and damp. I considered 
the symptoms referable to both epigastric 
shock and hemorrhage. The man was ordered 
diffusible stimuli, with small doses of calomel 
and opium, which were continued until the 
system was brought gently under mercurial 
influence. The patient recovered steadily aud 
without accident." Sir R. Martin's remarks 
at the conclusion of the case are worthy of 
notice: "We can but conjecture," he says, "at 
the nature and extent of the injury in this 
case. My own view at the time was, that rup- 
ture of the peritoneum, with hemorrhage, 
occurred; certaiiily, I have seen men killed 
by blows, on the abdomen, of less violence 
than took place here. The anguish of both 
mind and body was greater than I remember 
ever to have seen, either in the collapse of 
remittent fever, or from wounds or accidents. 
"A young officer of dragoons, who was shot 
in a duel, the ball passing right through the 
liver and spleen, suffered much anguish dur- 
ing two-and-thirty hours that he lived ; but 
his sufferings were nothing as compared to 
those in the case above described. Indeed, I 
have never witnessed anything like them in 
severity, the patient recovering from the in- 
jury." 

It may, however, be objected that rup- 
ture of the peritoneum by sudden force 
can rarely, very rarely, occur without some 
laceration of the part which the injured 
membrane covered. And this no doubt is 
the fact in very many instances ; but as the 
consideration of ruptured viscera will form 
a subsequent portion of this essay, the 
complications of visceral injury, in connec- 
tion with simple rupture of the peritoneum, 
need no further mention here. 

In the Museum of St. George's Hospital 
is a preparation 1 in which may be seen a 
laceration of the peritoneum covering the 
mesentery, the latter also being implicated 
in the laceration to the extent of about an 
inch ; there are also to be seen several 
small accumulations of extravasated blood 
around the lacerated part. The injury 
occurred in a man who was kicked on an 
inguinal hernia ; the protruded intestine 
was also ruptured at a point distant from 
the lacerated peritoneum and mesentery. 

Our diagnosis of the injuries already con- 
sidered will depend on symptoms which, 
in some cases, will be immediate upon the 
injuries ; and in others will not be evident 

1 Series ix., No. 93. 
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until some time has elapsed. A blow upon 
the abdomen, though followed by much 
faintness, need not be necessarily otherwise 
than harmless in its effects ; and it may be 
pronounced to be harmless, if the faint- 
ness be not lasting, nor followed by vom- 
iting, or pain, or great anxiety, with dis- 
inclination to movement. 

Provided there be no visceral complica- 
tion in any instance of rupture of the pa- 
rietal or visceral layers of the peritoneum, 
the first and cAie/danger to be apprehended 
from such an injury is hemorrhage. If the 
rupture of the peritoneum be confined to 
any portion attached to the abdominal wall 
or diaphragm, the probability is that there 
will not be hemorrhage to any alarming 
extent. But if the rent occur in a portion 
attached to a pregnant uterus, to the omen- 
tum, or to the mesentery, the probability 
is that hemorrhage will be excessive, and 
it may prove fatal. Under these circum- 
stances, there will be general blanching of 
the surface of the body, a cold clammy 
skin, anxiety of countenance, constant 
yawning, sensations of great distress and 
sinking, rapid pulse, and great restlessness 
in bed. In this latter respect there is a 
most marked difference in a patient suffer- 
ing from ruptured viscera. He lies in a 
constrained, quiet posture, usually on his 
back ; the muscles of his abdomen are 
tensely contracted. The patient with rup- 
tured intestine complains of severe con- 
tinued pain, always accompanied by vom- 
iting, which is persistent and constant, and 
which nothing relieves ; but with rupture 
of the peritoneum alone, followed by ex- 
cessive hemorrhage, whatever the amount 
of pain, vomiting may and will generally 
be entirely absent ; and in the absence of 
pain, the patient's anxiety is solely re- 
ferred to the extreme collapse, and he often 
expresses himself to be dying. 

The course of such a case is run more 
rapidly than that of one with ruptured in- 
testines without hemorrhage. A few hours 
may terminate life, before any secondary 
action has had time to commence. It is 
the extent of extravasation, rather than the 
extent of laceration, which settles the rapid- 
ity of the case ; — it is that alone, we may 
almost say, if the viscera be not ruptured, 
which calls for our utmost care, and aggra- 
vates our anxiety. Short of hemorrhage, 
and short of ruptured intestine, a laceration 
of the peritoneum need not alone be fatal 
— probably will not be fatal. The conditions 
generally found after death, when hemor- 
rhage has been the fatal cause, are either 
rupture of the mesenteric vessels, or of the 
vena cava, or other large veins or arteries. 
The rupture of the larger vessels seldom is 
the result of a blow, but rather that of 
heavy weights passing over the body. The 
portal vein has been found ruptured pre- 



vious to entering the transverse fissure of 
the liver, and without laceration of this 
viscus. 

In the treatment of such injuries, no gen- 
eral law can be laid down, no canon can dic- 
tate our practice. Passing over those cases 
in which excessive hemorrhage rapidly de- 
stroys life, and which admit of no beneficial 
or mitigatory treatment, let us look at such 
as may require the surgeon's care, and may 
be successfully managed. The cases which 
will demand, and will repay, the most care- 
ful watching — perhaps much active and as- 
siduous attention — are those in which the in- 
jury is followed by peritonitis, either of a 
chronic or of an acute character. Such 
cases must be constantly, frequently, and 
most carefully watched during the early days 
after the accident ; for it may well be laid 
down as a maxim, the truth of which we 
have already illustrated, that the most tri- 
fling blow on the abdomen may be followed 
by symptoms sufficiently serious and alarm- 
ing, and require our utmost skill and atten- 
tion. 

In most cases, should symptoms of per- 
itonitis supervene, we may safely resort to 
the free application of leeches to the abdo- 
men, over the part chiefly in pain ; and 
these should be followed by large and hot 
fomentations of moist flannels, or flannel- 
bags of bran or camomile wrung out of hot 
water, or large linseed-meal and bran poul- 
tices. Sometimes the relief to pain and 
the personal and local comfort afforded by 
leeches and subsequent warm applications, 
is most marked in these cases, and often 
highly satisfactory to the patient and bene- 
ficial in treatment. Opium, under the cir- 
cumstances of peritonitis supervening, is 
the sheet-anchor of the vessel riding in a gale 
of wind. Opium should be given freely, 
fully, and frequently. The index to its 
limit is the effect on the system. We 
should only allow it to be diminished or 
withdrawn when narcotism is indicated by 
the manner of the patient, or the effect 
observed on the irides, or a marked abate- 
ment in the severity of the local symp- 
toms, for the relief of which it was ordered. 
Calomel, in our opinion, should also be 
combined with opium, in these peritoneal 
affections, though only in small doses often 
repeated. It should be withheld on the 
first evidence of its specific action on the 
mouth and tongue. 

Purgation should be avoided as a provoc- 
ative of inflammation in these, as in all in- 
flammatory affections within the region of 
the abdomen resulting from injury. If rest 
be desirable to the broken limb, equally is 
quiescence necessary to the recovery of the 
patient with lacerated tissues within the 
cavity of the abdomen ; and any purgative 
may be looked upon as mischievous in such 
injuries. To allow an inflamed eye or any 
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injured organ to recover, we advocate rest, 
that nature may exercise her share, not a 
small one, in the restoration of each to 
health. It is the well-judging surgeon 
who, taking a hint from nature's teaching, 
leaves to rest and quietude that which by 
active treatment might be seriously injured. 
And yet purgatives of an irritating charac- 
ter are sometimes recklessly advocated in 
the early stages of such accidents ; a treat- 
ment Avhich cannot be too strongly con- 
demned, and a practice which only appears 
adapted to accelerate a fatal termination. 
If constipation supervenes, the mercurial 
treatment should be steadily persevered in, 
short of salivation to the slightest degree ; 
and trust should be placed in the natural 
action of the intestine, subsequent to the 
reduction of inflammation, rather than in 
any efforts made to hasten the action by 
other measures, with an expectation that 
purgatives can lessen the local mischief. 

Rupture of the diaphragm is not a very 
common injury, and when it does occur is 
usually the result of much external violence. 

In such a case, there is generally found 
to be some serious visceral mischief asso- 
ciated with the laceration of the muscle. 
But a rupture of the diaphragm may take 
place without lesion of the adjacent viscera ; 
and in such an instance hemorrhage will in 
all probability be small in quantity. 

A wound of the diaphragm may be readily 
produced ; the muscle has been often trans- 
fixed by a knife, or bayonet, or other sharp- 
pointed weapon thrust into the lower por- 
tion of the thorax, or through the upper 
portion of the abdominal wall. A wound 
of this muscle produced by a penetrating 
instrument will, most probably, be com- 
plicated with wounds of some of the ad- 
jacent viscera ; and in such a case hemor- 
rhage will generally be rather severe. 

A rupture or wound of the diaphragm, 
if not complicated with visceral injury, and 
if not considerable in extent, is by no means 
necessarily, of itself, immediately or ulti- 
mately fatal. Even with a large laceration 
of this muscle a person may live for some 
months. The second case recorded at page 
898 is a well-marked instance of a severe 
laceration of the diaphragm : in this case 
the patient survived eleven weeks, although 
the laceration was complicated with rup- 
ture of the spleen. 

There is no limitation to the part of the 
diaphragm which may be the seat of a 
wound, out in the greater number of cases 
of laceration it has been observed that the 
injury has been confined to the left side. 
Devergie has confirmed this observation, 
which is supported by the case on p. 898, 
and by the following instances : 

Thomas A., aged twenty, was admitted into 
St. Mary's Hospital, " suffering from pneumo- 
thorax and diaphragmatic hernia," of which 



he died about thirty -two hours after admissiou. 
"The opening in the diaphragm was in the 
left portion of the tendon, near its posterior 
part, and was large enough to admit the hand." 1 
E. L., aged forty, was admitted into Guy's 
Hospital, having fallen from a great height 
on the deck of a vessel. He died about three 
months after the accident. An opening was 
discovered in the diaphragm a little to the left 
of the oesophageal opening, about two and a 
half inches in extent. 2 

The symptoms of laceration of the dia- 
phragm, we may conclude, will be generally 
of an obscure character ; and it will very 
much depend upon the manner in which 
the accident occurred, whether sufficient 
symptoms will be referred directly to the 
seat of injury to enable the surgeon to ar- 
rive at a correct diagnosis. If the rupture 
be the result of a fall from a height, or of 
a heavy weight having passed over the 
abdomen, there will be so much general 
bruising, or visceral laceration, that any 
symptoms of rupture of the diaphragm 
will escape detection in the more severe 
and urgent condition of the patient. But 
the muscle may be ruptured by sudden 
spasm or action caused by a slight fall or 
slip. The patient would, under such cir- 
cumstances, be cognizant of an instanta- 
neous snap or darting sensation in the part, 
followed by intense pain. There would 
also be more or less difficulty in walking ; 
inability to use much muscular power ; and 
most probably some disturbance or difficulty 
in the respiratory movements. 

Thomas A. (the case already quoted") " slipped 
while walking in his own house ; and in trying 
to save himself from falling gave himself a 
severe twist, when he felt something snap at 
the lower ribs on the left side, followed by great 
pain, to such an extent that he could hardly 
breathe for some minutes." 

A laceration or wound of the diaphragm 
per se is not necessarily fatal. But the 
aperture in the muscular septum is gener- 
ally productive, sooner or later, of serious 
resuls. These serious consequences arise 
from the escape of some of the contents of 
the abdomen, through the laceration, into 
the cavity of the thorax ; such a protrusion 
constituting that variety of hernia termed 
phrenic or diaphragmatic. "A uniform 
effect of these ruptures when extensive," 
writes Dr. Alfred Taylor, " is a protrusion of 
the stomach into the chest, with sometimes 
a rupture of the coats of that organ, and 
extravasation of its contents." 3 But por- 
tions of the small intestine, transverse co- 
lon, omentum, and spleen have been found 
in the cavity of the pleura subsequent to 
an extensive laceration of the muscle. 

1 British Medical Journal, 1858, p. 922. 

2 Poland's Prize-Essay, p. 330; also Guy's 
Hospital Eeports, 1838, p. 366. 

3 Medical Jurisprudence, p. 392. 
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The symptoms of such protrusion into 
the cavity of either pleura would be gener- 
ally well marked. The side of the chest 
implicated will be somewhat prominent, 
and the heart will, to a corresponding ex- 
tent, be pushed over in the opposite direc- 
tion. On percussion the sounds may vary. 
If the protrusion be stomach or intestine 
distended with air, the resonance will be 
most evident ; but should solid viscera have 
passed through the laceration, the sounds 
will, to a corresponding extent, be dull. 
No respiratory sounds will be heard, under 
either condition, over the part in which lie 
the escaped viscera. Constant vomiting 
will also be generally present. With the 
escape of portions of the viscera into the 
cavity of the chest, obstruction to the pass- 
age of their contents usually occurs, and the 
patient's life is soon sacrificed. Or death 
may follow an attack of pleuritis, either set 
up immediately by the rupture, or subse- 
quently produced by the irritation of the 
foreign viscera in the cavity of the thorax. 

We are silent on the subject of treatment 
in this accident. As long as the opening 
in the diaphragm exists, there is the pros- 
pect of protrusion of viscera through it, and 
consequent obstruction. We cannot hope 
to close the aperture by any measures 
which science or mechanical surgery would 
justify ; and therefore, could we most ac- 
curately detect the existence of a pro- 
trusion of viscera through the aperture, it 
were vain to attempt its reduction with any 
prospect of benefit to the patient or credit 
to ourselves. 

Contusion of the parietes of the abdomen, 
complicated with rupture of viscera, is a 
subject replete with interest, and an in- 
jury more formidable in its character, and 
more fatal in its results, than most of those 
alluded to in this essay. 
_ In their respective order, we must con- 
sider individually rupture of the food-tube 
and its accessories : viz. (1) the stomach and 
intestines, (2) the liver and the spleen. 

As the result of accidental violence, rup- 
ture of the stomach in a state of health is 
a very rare occurrence. In its results, as a 
rule, it may be considered as surely fatal. 
Rupture or rather perforation of the 
stomach, the result of ulcer, is not an un- 
common lesion ; but is one rapidly fatal, 
and consequent on a long-standing and 
troublesome affection. Such an occurrence 
is characterized by sudden, sometimes ex- 
cessive, pain, great depression and intense 
anxiety, rapid pulse, and every indication 
of immediately approaching death. A few 
hours suffice to terminate the sufferings of 
the unfortunate victim of this disease. It 
would be useless, were it our province, to 
offer any remarks on the treatment of such 
a case. 



The blow or compress : on which would 
in a state of repletion be sufficient to pro- 
duce a large rent in the stomach, would 
occasion but a small opening if little food 
were contained in it; but however small in 
quantity this might be, the escape of the 
smallest portion into the peritoneal sac 
would be sufficient to originate violent 
inflammation, and that of a rapidly fatal > 
character. 

Under any circumstances, can we enter- 
tain a hope that rupture of the stomach 
may not prove rapidly fatal ? It is just 
possible. If the laceration of the coats 
were confined to those portions which are 
attached to the omentum, above or below, 
extravasation of the contents might be 
limited in quantity, and confined to parts 
external to the cavity of the peritoneum ; 
though such a condition would probably be 
but a temporary stay to future mischief; 
for the extravasation would sooner or later 
terminate in suppuration, and the secon- 
dary mischief set up prove equally fatal, 
as a rule, as when it follows at Once upon 
the escape of the stomach-contents into the 
cavity of the peritoneum. 

It is probable that the following case may- 
bear the above explanation. A woman received, 
an injury on the abdomen, followed by an in- 
dolent swelling over the left part of the epi- 
gastrium, — which swelling, suppurating, and 
ulcerating externally, formed a fistulous com- 
munication with the cavity of the stomach. 
The woman lived some months after the forma- 
tion of the fistula. On the examination after 
death, the opening in the stomach was found 
towards the pyloric extremity, and was inti- 
mately adherent to the abdominal parietes. 1 

In the first number of the London Medical 
Review, July, 1860, is recorded a case of rupture 
of the stomaeh, in a man aged twenty-four, 
who fell from a ladder on some iron railings. 
He died about eight hours after the accident. 
When admitted into the Middlesex Hospital, 
under the care of Mr. Moore, the patient was 
perfectly sensible, but in a state of great pros- 
tration — pulse very small and feeble. Brandy 
was administered. This he took with great 
reluctance, and at his earnest request it was 
not persisted in. He stated that it increased 
his sufferings. 

Post-mortem examination. — " The cavity of the 
peritoneum contained about twenty-sis ounces 
of fluid, resembling coffee-grounds. On the 
anterior aspect of the stomach, just below and 
to the left of the pylorus, was an abrasion of 
the peritoneal coat two inches in length. Im- 
mediately beneath the pylorus, the anterior 
wall of the stomach was completely ruptured, 
in a horizontal direction, for the space of three 
inches. The mucous membrane of the stomach, 
just above and just below the rupture, pre- 
sented two clean cuts, exposing the submucous 
tissue, which was intensely injected. The 
upper of these cuts measitred three inches, the 
lower one, an inch and a half." Most of the 
ribs on the left side were fractured, and there 

1 Richerand, Physiol., torn, i., p. 2S2. 
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was rupture of the spleen. " There was a su- 
perficial abrasion of the liver, an inch long, on 
its inferior surface. Close to the internal ab- 
dominal ring, on the right side, was a rupture 
of the peritoneum, large enough to admit the 
thumb. There were also numerous abrasions 
of the peritoneal coat of the transverse colon." 

Perforation of the intestine, that is, rup- 
ture of the intestinal eoats, the result of 
external violence, without any external 
wound, is by far the most frequently for- 
midable injury of the abdominal viscera 
with which the surgeon has to contend in 
practice. From the commencement of 
the duodenum to the termination of the 
sigmoid flexure of the colon, in any part 
of the whole length of the intestine, rup- 
ture of the entire wall does constantly occur 
from violent, sudden, or passive forces ap- 
plied to the front or sides of the abdo- 
men. We propose to consider the various 
forces which produce such accidents, and 
the various situations in which the injury 
may occur. 

Rupture of intestine is a very common 
result of a kick from a horse ; in very many 
cases admitted into St. George's Hospital 
with rupture of the bowel, the injury was 
attributable to this cause. In such eases, 
the aperture in the bowel is generally 
small ; whereas more extensive lacerations 
are found when the injury has been caused 
by heavy weights passing over the body. 
In the latter instances, the intestine may 
almost be severed transversely. Every va- 
riety, from a small pin-hole perforation to 
an entire transverse division of the walls 
of intestine, may occur from a variety of 
forces acting on the abdominal walls ; but 
into these points it is not necessary to enter 
more minutely. It may fairly be asked, 
whether a rupture of the intestine is to be 
considered a fatal accident? It can, we 
fear, rarely happen that recovery should 
take place, if the lesion be sufficient to 
permit the escape of fecal matter into the 
peritoneal cavity, and the rupture be not 
accompanied by an external wound. The 
effects of such a lesion are so formidable, 
that we may certainly, as a rule, pronounce 
all such cases to be utterly beyond the 
boundaries of relief and recovery. 

A man was admitted into St. George's Hos- 
pital in December, 1841, having been rolled 
upon by a horse that fell with him. The pa- 
tient complained of severe pain across the ab- 
domen ; countenance very pale ; pulse very 
weak ; not much tenderness ou pressure ; vom- 
iting soon commenced after admission. The 
following day all the symptoms were aggra- 
vated ; the pulse became very quiek and small ; 
countenance very anxious. He died thirty- 
four hours after admission. There were gen- 
eral adhesions of the peritoneum to the great 
omentum, and also of the convolutions of in- 
testine to each other ; the lymph being of 
dark grumous color. The cavity of the peri- 
toneum contained a large quantity of bloody 



fluid, quite free from fecal taint. About the 
middle third of the jejunum, the bowel was 
formed into a kind of loop from adhesion to 
the transverse colon, and presented a very dark 
and congested condition ; on separating the 
adhesions, a small rupture of the jejunum was 
seen ; escape of the contents of the bowel had 
been prevented by firm adhesions, and also by 
a large coagulum formed in the immediate 
situation of, and fairly surrounding the rup- 
ture. Some portions of the intestine presented 
a dark appearance, as if bruised. 

Such a case as the above marks the pos- 
sibility of rupture of intestine without 
escape of fecal matter. This patient prob- 
ably died as much from the effects of in- 
flammation, setup by the bruised intestine, 
as from the effects of the rupture. The 
post-mortem appearances in this instance 
are a fair index of the pathological condi- 
tions generally found after similar injuries. 

The immediate effects of such a lesion as 
rupture of the bowel from external violence 
are most characteristic. The pain follow- 
ing the blow is rapidly merged into that 
which is often excessive, and is apparently 
the result of the escape of feculent fluid 
into the peritoneal sac. Pain is much in- 
creased by pressure, and sometimes to such 
an extent that the patient cannot bear the 
weight of the bed-clothes. The anterior 
abdominal mvscles become rigid and un- 
yielding to the touch ; tense, hard, and re- 
sistant to any examination by the hand ; 
and almost convey the sensation of a board, 
rather than that of animal tissue, laid over 
the surface of the bowels. If the abdo- 
men be uncovered, and the patient re- 
quested to draw a long breath, the action 
of respiration will be observed confined to 
the thoracic muscles : these of the abdom- 
inal wall will be still, fixed, and unmoved. 
The countenance rapidly assumes the most 
anxious and restless aspect ; vomiting sets 
in early, and is more or less constant and 
distressing to the end ; the fluid vomited 
being at first the remains of the last un- 
digested meal, and then porraceous, and 
latterly dark-colored, slightly tainted by 
feculent smell. The tongue varies in ap- 
pearance, but generally is coated and dry, 
and red at its edges ; great thirst is often 
a marked symptom. A symptom spoken 
of as a sure indication of ruptured bowel, 
is early and excessive collapse; but col- 
lapse, though generally present to a great 
extent, will sometimes be wanting to such 
a degree, that if, as a symptom, it be much 
depended on, an incorrect conclusion might 
be arrived at respecting the extent of the 
injury. 

The coachman of my friend and colleague, 
Dr. Fuller, was kicked on the abdomen by a 
horse, early in the morning. The man expe- 
rienced great pain immediately after the acci- 
dent, but was able to walk some little distance 
from the stable to his lodgings, and then up- 
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stairs to his bedroom, without any indication 
of collapse. When I saw him with Dr. Fuller, 
about an hour after the accident, there was 
no collapse, and the pulse gave very little in- 
dication of serious mischief ; but the pain, the 
tense state of the abdominal muscles, the 
anxiety of countenance, and the vomiting 
then present, pretty surely indicated rupture 
of the gut. The post-mortem examination 
displayed a lacerated opeuiug in the small 
intestine. 

It may appear superfluous to speak of 
treatment, when we start with the con- 
viction that rupture of bowel is necessarily 
fatal. But in these serious injuries, if 
treatment is to be of avail, it certainly ap- 
pears absolutely necessary that all our 
efforts should be directed to the mainte- 
nance of rest in the injured part. It will 
be found that vomiting and costiveness are 
the invariable accompanying conditions of 
ruptured intestine. Nature's indication, 
as well as nature's effort, appears to be, to 
avoid all disturbance, and preserve strict 
rest of the injured part, by emptying the 
tube above, and arresting its action below ; 
and the lesson she teaches us we should be 
ready to appreciate and enforce. Opium 
administered internally from the first, is 
one great indication marked by her teach- 
ing. We learn the advantages of opium 
administered in instances of bruised or in- 
flamed intestine reduced after strangulated 
hernia ; equally important, if not more so, 
is the action of this drug in cases of rup- 
tured bowel. The dose is only to be sus- 
pended when narcotic effects are evident, 
but otherwise should be repeated and in- 
creased until some beneficial or specific ac- 
tion is observed. Leeches to the abdomen, 
fomentations, sinapisms, and turpentine 
on flannel, should be applied much in the 
order stated ; and the leeches repeated, if 
requisite to relieve pain, etc. In such cases 
depletion cannot be had recourse to often, 
or carried very far, with benefit. The pulse 
soon begins to fail. It must ever be borne 
in mind with respect to treatment, that the 
inflammatory action is the result of local 
extravasation, and not of idiopathic or con- 
stitutional causes, and therefore less under 
the influence of general measures. It is a 
question how far mercury should be ad- 
ministered in these injuries. I believe it 
to be occasionally a beneficial, and therefore 
justifiable, therapeutic agent, but only in 
combination with opium ; and with opium 
it should be administered in the early stages 
of the symptoms, in small and oft-repeated 
doses. One grain of each drug may be 
given every three or four hours. The re- 
peated doses of opium will often be borne 
for many hours, and the patient in no way 
injuriouslv affected by it. 

A few hours to three or four days will be 
the extremes of time that a patient may 
survive after the occurrence of a rupture 



of the bowel. Upon examination after 
death, marked evidences of the escape of 
the contents will be present : general per- 
itonitis, the edges of the convolutions 
being glued together ; discolored and pur- 
ulent fluid confined between the folds of the 
intestine, and especially in the lower por- 
tion of the peritoneal cavity. According 
to the size of the rupture, so in a great 
measure will be the amount of effusion, as 
also the rapidity of the termination of the 
case ; for the symptoms will be more acute, 
and the progress more rapid, the larger the 
escape of feculent fluid. The wound in 
the intestine will often be hidden by adhe- 
sions, and care is sometimes required to 
ascertain its situation. It will probably 
have early become adherent to the adjacent 
surface of the bowel, or omentum, or any 
neighboring viscus, and, as a consequence, 
before the period of death escape of the 
contents of the gut will have ceased. The 
edges of the wound are always found 
everted, and the mucous coat projecting, 
plugging up the aperture when not of a 
very considerable size. 

In an injury such as we have now con- 
sidered, what prospect has a patient of re- 
covery ? 

It would be mere conjecture to suppose 
a case of recovery probable after escape of 
fecal fluid into the peritoneal sac. It only 
appears possible that a patient should even 
survive for a time, i. e., beyond a few days, 
if the rupture were situated at the attached 
margin of the bowel, and the escaped fecu- 
lent fluid were confined between the layers 
of the mesentery. In snch an exceptional 
case we must expect subsequent serious mis- 
chief. Abscess and chronic peritonitis, 
and more or less adhesion of the surfaces 
of the intestines and viscera, would be the 
chief features of the case : matter might 
approach the surface, and be detected in 
time for evacuation, before discharging into 
the peritoneal cavity. Such a case is not 
unfreqnently met with after convalescence 
from fever, or from ulceration and perfora- 
tion of intestine from other causes. Such 
a case would be long in recovering, and 
would call forth all the attention and skill 
that the experienced practitioner could be- 
stow upon it. An early exit for the pus 
would be most important, and great care 
should be taken to prevent burrowing sin- 
uses, and confinement of matter. [I will 
venture the suggestion that when the di- 
agnosis is clearly made, it is the surgeon's 
duty to open the abdominal cavity, search 
for the rupture, check the hemorrhage, 
stitch up the rupture with catgut, sponge 
out the peritoneum, close the abdominal 
wound, and apply antiseptic compresses 
with a snugly fitting binder.] 

Lacerations of the substance of the liver 
will be frequently met with in post-mortem 



896 



INJURIES OF THE ABDOMEN. 



examinations of persons whose deaths have 
been occasioned by injuries to the abdomen ; 
but though such lacerations are not uncom- 
mon results of accidents, the termination 
need not necessarily be fatal. 

If the laceration be not extensive — if it 
be limited to the surface of the liver, merely 
a slight superficial crack — the patient may 
recover without much suffering, and with- 
out any particularly marked indication of 
the existence of the injury. If the lacera- 
tion be at all extensive or deep, the patient 
soon dies from the effects of hemorrhage 
into the peritoneal cavity. Post-mortem 
examinations bring before us every condi- 
tion of rupture, from the slightest rent 
running through the peritoneal covering, 
and barely tearing more than the most su- 
perficial surface of the liver, to the most 
complete smashing up of the organ. Only 
in the slighter injuries can we anticipate a 
favorable result. Death rapidly steps in, 
and appropriates the more serious. 

A man, aged thirty-three, was admitted 
into St. George's Hospital, November 25, 1847, 
under the care of Mr. Cutler. The patient was 
blanched, and in a cold sweat. He had been 
shortly before kicked on the epigastrium by a 
horse. The man was in great pain, and exces- 
sively faint, and became rapidly more ex- 
hausted. He died an hour and a half after ad- 
mission. There were marks of recent ecchy- 
mosis over the epigastrium, and iu the sub- 
stance of the muscles, especially on the left 
side. The cavity of the peritoneum contained 
much fluid blood. There was a very extensive 
laceration of the liver, nearly separating it into 
two portions, these being held together by 
nerves, vessels, and some shreds of bruised 
liver-tissue. There were also some lacerated 
spots on the posterior surface of the left lobe. 
The other viscera were healthy. 

Euptnre of the liver may occur without rup- 
ture of the peritoneal coat, and without hemor- 
rhage into the peritoneal cavity. A mau, aged 
twenty-five, was admitted into St. George's 
Hospital, May 26, 1847. He was pale, eold, 
and gasping for breath. He died in two hours. 
The wheel of a heavily-laden cart had passed 
over him. The peritoneum covering the upper 
surface of the liver appeared slightly bruised. 
On cutting into the upper part of the right 
lobe, considerable laceration of the substance 
was found, though the peritoneum was entire. 

In this instance there was also extensive 
laceration of one lung, and fracture of several 
ribs; but irrespective of such complications, 
the injury to the liver might fairly be con- 
sidered as one favorable to recovery; an in- 
stance of laceration of the liver unattended by 
hemorrhage into the peritoneal cavity. 

We cannot mention any definite symp- 
tom by which, during life, a rupture of the 
liver may be unmistakably detected. If 
the rupture be slight, there is but little be- 
yond the usual symptoms attendant upon 
an injury of the abdomen, not of a severe 
character. Greater tenderness may be ex- 
perienced over the region of the liver than 



elsewhere ; but such a symptom cannot be 
assumed to be positively demonstrative of 
laceration ; for, on the one hand, the ten- 
derness may exist after a direct blow with- 
out rupture, or, on the other hand, the 
liver may be lacerated from violent concus- 
sion of the organ, and there be no marked 
or defined local pain. 

When the laceration is extensive, it may 
be suspected more surely than when slight, 
from the rapid collapse of the patient; 
loss of pulse, extreme faintness, pallor, and 
great distension of the abdomen, — all in- 
dicative of excessive internal hemorrhage. 

Injuries of the abdomen productive of 
laceration of the liver, and attended by 
such hemorrhage, are perhaps the most 
rapidly fatal of all ; and patients will ex- 
pire in periods shorter or longer, propor- 
tionate to the amount of bleeding. 

It would be useless to talk of treatment in 
such cases. Death steps in and removes the 
patient from suffering, often ere the question 
of restorative treatment can barely be enter- 
tained. But in minor lacerations every pre- 
caution requisite in the treatment of other 
injuries of the abdomen must be strictly 
observed. Absolute rest is one most essen- 
tial condition to be insisted on. The patient 
should not even be allowed to raise himself 
or be raised in bed, if it be suspected that 
much blood has escaped into the cavity of 
the peritoneum or elsewhere. For under 
such circumstances, though the patient 
may appear to be going on well, death may 
occur upon the slightest exertion. If pain 
supervene, and the pulse indicate increased 
action, leeches may be applied with caution. 
But opium should be administered, alone, 
to quiet the nervous system, or combined 
with calomel in small closes, should peri- 
tonitis be evidently commencing. Foment- 
ations, or large warm poultices applied 
over the whole of the abdomen, frequently 
procure considerable relief in pain, and 
afford great comfort to the patient under 
such circumstances. The treatment must, 
however, be guided by symptoms, and no 
very general law can be laid down as to its 
adoption. 

Pain is frequently felt over the region of 
the injured part for some time subsequent 
to recovery : such pain indicates the neces- 
sity of care on the part of the patient ; for 
secondary inflammation may be set up by 
any prolonged or reckless indulgence in 
exercise or violent exertion. It is always 
impossible to estimate the amount of injury 
in the most favorable cases, or to calculate 
the amount of blood extravasated. With 
judicious treatment in the early stages of 
the injury, the rupture of the liver may 
have united, and the effused blood may 
have commenced to disappear, but adhe- 
sions of the peritoneal surfaces about the 
injury probably exist to some extent ; if by 
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too active movements on the part of the 
patient these adhesions become disturbed 
or destroyed, all previous benefit may be 
entirely lost, and a fatal termination be the 
result. 

The following case indicates the extreme 
importance of strietly maintaining the recum- 
bent posture after severe collapse. 

A man, aged forty, was admitted into St. 
George's Hospital in May, 1845, under the care 
of Mr. Cutler. The patient was in a state of 
collapse, and complained of intense pain over 
the abdomen, which was considerably dis- 
tended ; some of the ribs on the right side 
were fraetured. The pain gradually subsided, 
though the patient remained very exsanguine. 
He appeared to be gaining some strength, 
when he died suddenly, three days after the 
aeeident, on attempting to raise himself up to 
get upon the bed-pan. The cavity of the peri- 
toneum contained a large quantity of blood. 
The convolutions of intestines were glued 
together by the fibrin of the extravasated 
blood, which had partially lost its color, and 
formed slender adhesions. There was an ex- 
tensive rupture of the liver. The ruptured 
parts were well adapted to each other, and 
pretty firmly united by the fibrin of the ex- 
travasated blood. 

That a rupture of the liver may unite, 
and that a patient need not die from the 
effects of such an injury, there can be no 
doubt : the following case is an illustration. 

A man, aged thirty-eight, was admitted into 
St. George's Hospital, under the eare of Mr. 
Csesar Hawkins. The patient had fallen from 
a hay -rick, and struek his baek against a log 
of wood. There was complete loss of volun- 
tary motion and sensation in the parts below 
the nipples. There was considerable collapse, 
which continued for several hours. The urine 
drawn off contained a large proportion of 
blood. Sloughs formed upon the back, etc., 
and death occurred exaetly three weeks after 
the aeeident. The body of the seventh cervi- 
eal vertebra was broken into fragments, and 
the spinal cord corresponding to this vertebra 
was softened and diffluent. The cavity of the 
peritoneum contained a little bloody serum. 
An extensive rupture was found on the' upper 
surfaee of the right lobe of the liver; this 
rupture, which measured five inches in length, 
was perfectly united, with the exception of 
some few points, where the peritoneal coat 
still remained broken; but no lymph was 
found on the serous membrane, whieh retained 
its polished surface. The rupture did not extend 
very deeply into the organ. 1 

Such a rupture as the above, occurring 
without other mischief to the body, may 
reasonably be considered as by no means 
fatal in its character, nor in this instance 
can the injury to the liver be looked upon 
as at all implicated in the cause of death. 

In conclusion, from the results of the 
cases quoted, and for the reasons adduced, 
we may fairly state that the treatment of 

1 Cases of Euptured Liver, by Mr. Johnson, 
Med.-Chir. Trans., vol. xxxiv. 
VOL. I. — 57 



•the convalescent is a matter of as great 
importance as that of the patient in the 
early days of an injury suspected to be 
laceration of the liver. 

Rupture of the g((ll-bladder, or of the 
common duct, may occur without rupture 
of the liver. The symptoms are generally 
marked, — considerable pain in the region 
of the injury, excessive collapse, and great 
anxiety. Death is generally rapid ; and 
post-mortem examinations have detected 
the escape of the bile into the cavity of the 
peritoneum. 

Mr. Poland relates the following case. "A 
boy received a blow on the abdomen, followed 
by great pain and speedy death. There was 
found extravasation of bile, and rupture of the 
ductus communis eholedoehus, with lymph 
thrown out in the neighborhood." 1 

Dr. Fergus has recorded an interesting case 
of rupture of the gall-bladder, in the 31st vol- 
ume of the Medico-Chirurgical Transactions. 
A boy, aged seventeen, fell off the shaft of a 
cart, the wheel of whieh passed over the abdo- 
men, just below the false ribs. The boy com- 
plained of pain in the abdomen, but not of a 
severe character ; the amount of shoek was tri- 
fling. In the night following the accident, 
severe pain commenced in the abdomen — the 
countenance became anxious and the pnlse 
small and rapid. These symptoms were ac- 
tively treated, and he improved so much that 
on the fifth day after the receipt of the injury 
he was considered convalescent, and was al- 
lowed to get up. Two days subsequently, he 
was so far recovered, that the question of his 
quitting the hospital was entertained, when 
about noon he was suddenly seized with ex- 
treme pain and a sense of tightness in the ab- 
domen : in an hour the pain had extended all 
over the abdomen, and was increased by pres- 
sure ; the countenance was full of anxiety, and 
the pnlse small and rapid ; the symptoms pres- 
ent were those of acute peritonitis, from effu- 
sion of foreign matter in the cavity of the 
abdomen. Notwithstanding the most judicious 
treatment, the symptoms increased in severity, 
and the patient died on the ninth day after 
the first receipt of injury. 

On opening the cavity of the peritoneum, an 
immense gush took place of a dark liqnor, hav- 
ing precisely the eolor and odor of bile. The 
intestines were roughened from the effects of 
peritonitis, and shreds of lymph were floating 
in the dark fluid. " The liver was lacerated 
in the direction taken by the broad ligament, 
quite through its substauee, and to a depth 
from the thin edge of two inches and a half; 
another laeeration extended about two-thirds 
of the length of the convex surfaee in a trans- 
verse direction. The omentum was found 
rolled up in a mass underneath the liver, and 
slightly adherent to it, of a dusky dark color, 
and gave way under the least pressure. The 
neighboring portion of the transverse eolon 
was of the same color, and nearly as fragile. 
The gall-bladder was ruptured above, near the 
junction of the hepatie with the eystic duct, 
at a spot in immediate relation and in eontact 
with the mass of omentum above described ; 

1 Prize Essay, by Alfred Poland. 
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the gall-bladder was quite empty and con- 
tracted." 

The question arising from the history of 
this case is, whether the secondary and 
sudden attack of inflammation might not 
have been dependent on the extravasation 
of bile, just previous to the attack of pain 
— this extravasation being the result of 
some of the adhesions between the omen- 
tum and the gall-bladder becoming broken 
up by accidental causes. The case points 
out, in its progress and by its result, the 
very great importance of enforcing rest and 
quietude in all injuries of the abdomen, 
such as this boy had suffered. We may 
consider, that after injury to the abdo- 
men, a patient is not safe under the period 
of a fortnight, even if he be entirely free 
from all symptoms. 

The spleen is frequently ruptured in 
injuries of the abdomen. Such lacerations 
generally occasion considerable internal 
hemorrhage. The symptoms attendant on 
any rupture of the spleen will barely justify 
an opinion being hazarded whether the 
laceration be in the spleen or in the liver. 
The symptoms do not vary much in either 
injury ; the only points which can in any 
degree guide our diagnosis are, the nature 
of the blow and the situation of the injury. 
If the laceration of the spleen be more than 
very superficial, hemorrhage will probably 
be more considerable than it would be in a 
similar extent of laceration of the liver, and 
death will rapidly follow. 

A boy about nine years old was pushed into 
a gravel pit by a companion, and in falling 
struck his left side against the edge of a bar- 
row. This occurred after his dinner and while 
on his way back to school for the afternoon. 
He felt much pain at the time, but not liking 
to complain managed to walk into the school- 
room. He then soon became very faint, and 
appeared so ill that he was at once sent home, 
but a short distance off; and was immediately 
seen by Mr. Halford of Hammersmith. He 
found the little patient very much collapsed 
and in much pain. In consultation with the 
author the boy was seen the following day. 
The abdomen was distended, muscles unyield- 
ing, and all the general indications of severe 
visceral laceration with peritonitis commenc- 
ing. 

These symptoms increased in severity, and 
the boy died a few days after. The spleen was 
found nearly separated into three portions, 
and much smashed ; a large quantity of blood 
was extravasated in the abdominal cavity, 
and mixed with recently effused lymph and 
purulent fluid. 

Though rupture of the spleen need not 
prove immediately fatal, secondary mis- 
chief mav supervene and ultimately pro- 
duce death. 

A man, aged twenty-four, was admitted into 
St. George's Hospital under the care of Mr. 
Caesar Hawkins, August 29, 1845, having fallen 



from a scaffold the height of about twenty 
feet. On admission the patient did not appear 
to suffer more than from a serious shake ; but 
about three hours afterwards he became col- 
lapsed almost like death, and was scarcely 
conscious for a short time. He gradually re- 
covered from this condition, and then com- 
plained of pain in the left lumbar region. 
During the following nine days he had repeat- 
ed fainting-fits ; but these disappeared subse- 
quently, and he appeared to be gaining 
strength slowly. In October, he was sufficient- 
ly recovered to sit up, and he even walked one 
day from his bed to the fire-place [in the acci- 
dent-ward, a distance £of about twenty feet. 
Subsequent to this exertion, he was again 
attacked with faintings, increased pain, cough, 
etc., and he died November 15, about eleven 
weeks after the accident. 

The cavity of the left pleura was divided by 
adhesions: the iipper half contained serum 
and flakes of lymph ; the lower half was filled 
with sero-purulent fluid and lymph. The 
pleura corresponding to the latter surface was 
covered with a thick layer of lymph. The 
surface of the left lung, corresponding to the 
diaphragm, was adherent to the latter. A 
large foul abscess occupied the lower portion 
of this lung; and this abscess communicated 
with a large cavity containing pus, between 
the lung and the diaphragm. Corresponding 
to the lower surface of this cavity was a rag- 
ged opening in the diaphragm, about an inch 
in length, through which -the abscess in the 
pleural cavity and lung communicated with 
one in the cavity of the abdomen, behind and 
to the left of the stomach. 

The surface of the peritoneum was through- 
out of a black color, as if washed over with ink. 
There were numenras adhesions of the peri- 
toneum. The posterior surface of the left ex- 
tremity of the stomach was fastened down by 
adhesions, in separating which an abscess con- 
taining half a pint of pus was found ; the walls 
of this abscess were formed by the stomach and 
transverse colon, the diaphragm, and the upper 
surface of the left kidney. The spleen was found 
ruptured into two portions: one, the upper 
portion, being surrounded by pus, and, as it 
were, in the abscess; while the other, the 
lower portion, was situated in front of the ab- 
scess. The inferior surface of the diaphragm 
corresponding to the abscess was lacerated 
from the median line to the extent of sis: 
inches to the left side. 

Rupture of the kidney is a lesion often 
met Avith in post-mortem examinations of 
individuals whose deaths have been occa- 
sioned by violence. This lesion may, how- 
ever, occur, independent of injury to any 
other viscus ; and the termination may be 
rapidly fatal. A bruise of the kidney may 
occur without rupture of the surface ; and 
subsequent inflammation, the result of the 
bruise, produce abscess, and other more 
serious mischief. 

A gentleman was bruised over the left loin 
by a fall in hunting, and experienced severe 
pain in the back on arriving at home. He was 
very judiciously treated for some weeks after 
the accident, and came under the notice of the 
author some months subsequently. The blad- 
der was now very irritable ; and highly offen- 
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sive urine, mixed with pus, was constantly 
passed. There was every evidence of abscess 
of the kidney : the quantity of pus was some- 
times very considerable. The health became 
gradually deteriorated, and death occurred 
about two years subsequent to the accident. 

The left kidney was entirely destroyed ; and 
in its situation was found a large irregular ab- 
scess, with its walls adherent to the surround- 
ing soft tissues, and its cavity continuous with 
the ureter. 

Without much more external evidence 
of bruise than in the previous case, very 
extensive laceration of the kidney may re- 
sult from a blow over the lumbar region. 

A boy was struck, over and rather in front 
of the right lumbar region, by the handle of a 
truck, in consequence of the truck coming in 
collision with a wagou. From the violence 
of the blow, the boy was forced against a post 
of a gateway. He immediately fell, and though 
able to rise and walk a few steps, he again fell, 
and was then carried to Guy's Hospital. He 
was in a state of extreme collapse, with some 
pain in the abdomen. He died within an hour 
and a half of the accident. 

Externally there was slight ecchymosis over 
the extremities of the seventh and eighth ribs 
on the right, and the last two ribs on the left 
side. The cavity of the peritoneum contained 
a large quantity of coagulated and fluid blood. 
All that portion of the left kidney above the 
entrance of its vessels was torn from the lower 
portion, and was separated from the natural 
surrounding attachments. The lower portion 
was not disturbed in its position. There was 
some ecchymosis on the surface of the liver, 
opposite to that on the chest. 1 

In proportion to the severity of the in- 
jury must we anticipate different features 
in the symptoms which accompany lacera- 
tion of the kidney. Generally there will be 
excessive collapse, attended by early vomit- 
ing ; pain referred to the course of the ure- 
ter, as well as to the lumbar region ; re- 
traction of the testicle and frequently great 
pain referred to the testicle itself and to 
the lower part of the abdomen ; and numb- 
ness of the upper part of the thigh. All 
these symptoms will probably increase in 
severity, should the patient survive, and 
infiltration of urine occur. The urine drawn 
off will be high-colored and scanty, and will 
generally be much tinged with blood, often 
containing a very large proportion of blood. 
There will frequently be observed, passed 
through the catheter, long, thin coagula, 
easts of the ureter, taken by the blood, as 
it coagulates in its passage to the bladder. 

Should the rupture of the kidney be con- 
fined to the anterior surface, and any escape 
of urine occur through the lacerated part, 
acute peritonitis will rapidly follow. If the 
rupture be confined to the posterior surface, 
and urine be extravasated into the sub- 
serous cellular tissue, though the symp- 

1 Prize Essay, by Mr. Poland. 



toms may, in the first instance, be less in- 
dicative of peritonitis than in the former 
condition, suppurative inflammation will 
soon be marked by its characteristic symp- 
toms ; and rigors, high fever, typhoid 
tongue, and oedema of the parts in the 
neighborhood of the injured organ will 
telegraph the mischief immediately threat- 
ening life. 

There is no question, however, that a 
rupture of the kidney need not be neces- 
sarily fatal. The following case is a fair 
illustration of recovery from such an acci- 
dent. 

A man, aged thirty -seven, in June, 1858, was 
taken to St. George's Hospital, having been 
kicked by a horse. The patient was very faint 
on admission, and became so much worse after 
a very short time, that it was supposed he was 
dying. However, he rallied by degrees. After 
a short period, a swelling was observed in the 
region of the liver. The belly commenced to ' 
swell, and continued to do so for some time. 
The urine at first passed was mixed with 
blood ; on theday following the injury, there 
was less appearance of blood ; and, subse- 
quently, the urine was free from blood. He 
gradually recovered under careful treatment, 
so as to leave the hospital July 20, about six 
weeks after the accideut, in a pretty good state 
of health and comfort. On Dec. 14, 1859, he 
was readmitted, suffering severely from ana- 
sarca, oppressed breathing, and urine loaded 
with albumen. He died Dec. 22. 

There were numerous adhesions uniting the 
right lobe of the liver to the diaphragm, but 
there were no absolute marks of recent rup- 
ture. Both kidneys were small, granular, and 
full of cysts. The cellular tissue around the 
right kidney was much consolidated. A large 
clot of blood occupied the pelvis aud the inte- 
rior of this kidney, and communicated also 
with the exterior of the organ, where a con- 
siderable quantity of coagulum lay in the sub- 
peritoneal substance arouud the gland. The 
line of rupture of the kidney could be faintly 
traced through the substance of the gland. 
The blood was solid, and only partly decolor- 
ized. The ureter was completely impervious 
with coagula. 1 

We may conclude that recovery is a re- 
sult almost entirely dependent on the extent 
of rupture ; if the latter be slight, recovery 
may readily occur — if extensive, treatment 
is hopeless and death certain. 

A man was admitted into St. George's Hos- 
pital, under the care of the anther, with severe 
pain in the right side of the abdomen and 
loins; the result of a fall. The urine drawn 
off was loaded with blood. There was much 
tenderness on pressure, and some tumefaction 
with resistance of the abdominal muscles ou 
the side affected. Symptoms of acute peri- 
tonitis supervened, and the patient died in a 
few days. 

A post-mortem examination disclosed a kid- 
ney uearly divided in two, on the right side, 
with extensive extravasation of blood around 

1 Path. Soc. Trans., vol. xi., p. 140. 
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the damaged viscus, but confined to the sub- 
peritoneal cellular tissue, and mixed with 
fetid purulent fluid, apparently the result of 
urine extravasated, and escaping from the 
lacerated pelvis of the kidney. There was no 
escape of blood or urine into the cavity of the 
peritoneum. 

Absolute rest is the first consideration in 
treatment. Should vomiting or pain set 
in, opium should be administered freely, 
care being taken to relieve the bowels mod- 
erately. The urine should be drawn off, 
in order to ascertain whether blood be con- 
tained in the bladder ; and should this be 
the case, the use of the catheter should be 
had recourse to daily, until the urine be- 
comes clear. Supposing the mischief to 
have been confined to the posterior surface 
of the kidney, and we have reason to sus- 
pect extravasation of urine through the 
wound, we must be prepared for suppura- 
tion. Frequent and careful examinations 
should be made, in order that an exit may 
be_ secured for the matter, as soon as its 
existence is suspected ; we would strongly 
urge the advantage of a premature open- 
ing, in anticipation of the formation of 
matter, rather than that any delay should 
occur in giving it vent, when once estab- 
lished. Suppuration in the lumbar region 
spreads rapidly, and produces intense con- 
stitutional irritation, and will prove in most 
instances rapidly fatal. But should matter 
extend downwards and forwards, free in- 
cisions early made afford the best prospect 
of recovery to the patient. 

In the 27th volume of the Medico-Chirnrgi- 
cal Transactions, Mr. Stanley has reported two 
cases of ruptured ureter. A boy, aged nine, 
had the lower part of his body squeezed be- 
tween a wheel and the curb-stone. The result 
was severe contusion of the soft parts around 
the pelvis, and inability to walk, with great 
pain at the lower part of the abdomen. Much 
ecchymosis ensued and was followed by ex- 
tensive suppuration in the subcutaneous tis- 
sues round the pelvis ; and several ounces of 
matter were discharged through a puncture 
near the left sacro-iliac symphysis. By the end 
of the sixth week, recovery of the injured soft 
parts round the pelvis had considerably ad- 
vanced, when attention was drawn to a ful- 
ness on the right side of the abdomen — a cir- 
cumscribed oblong swelling, extending from 
the base of the chest to within a short distance 
of Poupart's ligament; anteriorly terminating 
abruptly at the linea alba, posteriorly extend- 
ing into the lumbar region, but without a dis- 
tinct boundary. Pressure produced no pain, 
but fluctuation could be recognized. The urine 
passed naturally, as it had done throughout, 
and the passage of the catheter proved that 
none was retained in the bladder. A small 
puncture was made in the swelling, and a 
little clear yellow fluid escaped. The fluid was 
situated immediately beneath the abdominal 
muscles. Three weeks subsequent to the first 
puncture, the swelling being more tense and 
pointed, a trocar introduced midway between 
the last rib and crista ilii drew off 51 ozs. of 



clear yellow fluid. Eleven days afterwards, 
58 ozs. of clear yellow fluid were drawn off; 
sixteen days subsequently, 64 ozs. ; nearly 
three months afterwards, 72 ozs. Three weeks 
after this, only 6 ozs. were removed. " From 
this period the swelling was without increase 
or obvious diminution ; it still extended from 
the linea alba into the right lumbar region." 
At several subsequent periods Mr. Stanley saw 
the boy in good health, the abdominal swelling 
still distinct, but slowly diminishing. The 
fluid drawn off was slightly alkaline, highly 
albuminous, specific gravity 1008, depositing 
no precipitate, and destitute of phosphates and 
lithic acid. In some of the fluid taken away 
at the later operations, there were most une- 
quivocal evidences of urea. " The analysis of 
the fluid seemed to justify the conclusion that the 
fluid was urine." 

The second case was that of a woman who 
was knocked down by, and pushed some way 
before, the wheel of a cart. She was much 
hurt in the right hypochondrium, where pres- 
sure gave considerable pain. In a few days 
the general distension and pain of the abdo- 
men had subsided, but there remained a cir- 
cumscribed swelling in the right hypochon- 
drium. This swelling increased, and after 
some days a feeling of deep fluctuation was 
discovered. The fluid advancing nearer to the 
surface, and the constitutional symptoms in- 
dicating the occurrence of suppuration, the 
swelling was punctured with a small trocar, 
and between two and three pints of straw- 
colored urinous-smelling fluid drawn off. The 
urine from the bladder had throughout passed 
freely and in full quantity. In ten days subse- 
quent to the first puncture, a trocar was again 
passed in, and about six pints of fluid drawn 
off. Much relief was at first afforded, but sub- 
sequently the patient sank, and died in the 
tenth week after the accident. 

"A large cyst was found on the right side 
of the abdomen, behind the peritoneum, ex- 
tending upwards to the diaphragm and down- 
wards to the pelvis. The boundaries of this 
cyst were formed by lymph and thickened 
cellular tissue; within it was a large quantity 
of fluid, presenting the characters of a mixture 
of pus and fetid urine. A passage was found 
ex+ending from the upper part of the cyst into 
the pelvis of the right kidney. The aperture 
in the pelvis of the kidney was large and 
irregular; the appearances were such as might 
be expected to result from laceration of the 
membranous structure composing the pelvis. 
The liver presented in its anterior surface the 
marks of a slight laceration of its tissue, which 
was in progress of healing." 

Mr. Stanley adds: "It will, I presume, 
scarcely be doubted that the case first stated 
was an instance of lesion of the urinary ap- 
paratus, probably a slight laceration of the 
ureter ; permitting the escape of urine slowly 
into the cellular tissue behind the peritoneum. 
Both cases illustrate the difficulties that may 
arise in the diagnosis of such injuries. They 
show, moreover, that the rupture of the ureter, 
or pelvis of the kidney, may present this re- 
markable feature, when contrasted with the 
consequences of a rupture of the bladder, — that 
whilst in cases of the latter injury, symptoms 
immediately arise, directly pointing to the 
organ which has suffered, in cases of the former 
kind (the lesion of the ureter or pelvis of the 
kidney) no symptoms may immediately arise 
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leading to a suspicion of injury to any part of 
the urinary apparatus." 

We have already alluded to the possi- 
bility of recovery after laceration of a kid- 
ney on its posterior surface. The cases re- 
corded by Mr. Stanley tend to confirm this 
view; and they also indicate the advan- 
tages of an early exit being given to the 
contents of any abscess, or cyst, the result 
of extravasation of urine. Regarding this 
point of treatment, Mr. Stanley observes : 
"It may, however, be a question whether 
the best proceeding would be gradually to 
withdraw the fluid by repeated punctures 
of the cyst, and thus to favor the collapse 
and adhesion of its sides, or whether the 
urinary cyst should be punctured at its 
lowest part, in the view of maintaining the 
aperture free for some time, that the fluid 
may drain from it. ' ' Provided the fluid be 
at all purulent, the latter method of treat- 
ment would no doubt be most judicious. 

Wounds. 

1. Wounds of the parietes without pro- 
trusion of viscera. — We now enter upon 
that division of our subject which treats of 
wounds of the abdominal wall, occasioned 
by a variety of weapons or instruments, 
without injury to, or protrusion of the 
viscera. Wounds of the walls of the abdo- 
men are very common, and occur from a 
great variety of sharp or pointed substances, 
intentionally or accidentally thrust against, 
or that suddenly come in contact with the 
surface of the belly. 

Sharp or pointed instruments usually 
produce clean incised or small penetrating 
wounds. The larger wounds of the abdo- 
men are the results of persons being caught 
on hooks, or impaled on iron spikes ; fall- 
ing on china, or through glass ; being 
tossed by horned cattle, or lacerated by 
the teeth of carnivorous quadrupeds. The 
extent and character of such wounds will 
therefore vary in every possible degree, and 
will depend in as great a measure upon the 
amount of force by which the instrument 
of injury is propelled, at the time of the 
accident, as upon the shape of the instru- 
ment and the direction in which it enters 
the body. 

Superficial incised wounds of the abdom- 
inal wall are not generally dangerous in 
their character, nor troublesome to manage, 
provided the viscera escape bruise or other 
injury at the time of the accident. Lacer- 
ated wounds, when superficial, may also 
be considered free from much danger. But 
deeper wounds, whether incised or lacer- 
ated, without injuring the peritoneum, are 
more serious ; from the fact, that there is 
always a liability to suppuration, burrow- 
ing deep, and extending in various direc- 
tions under the muscles and fascice. The 



principles laid down for the treatment of 
wounds in general must be applied to those 
of the abdominal wall. Hemorrhage, if 
it exist, must be arrested. Care must be 
taken to clear the wound of any foreign 
substance accidentally lodged in it ; such 
as glass, china, or portions of instruments 
broken off by the force of the blow which 
inflicted the injury. It has frequently oc- 
curred that large foreign masses have been 
overlooked, and allowed to remain buried, 
for many months, in the muscular wall of 
the abdomen after an accidental gap made 
by some sharp cutting material. 

A sailor was admitted into St. George's ILo- 
pital, complaining of pain over the right lum- 
bar region, produced apparently by some solid 
substance lodged underneath the integuments. 
Mr. Babington cut down upon the mass, and 
extracted the shaft of an originally three- 
pronged steel fork, now minus a handle, and 
with only two prongs attached, one prong 
having been broken off some time previously. 

Scrupulous attention having been paid 
to the condition of the wound, and it hav- 
ing been ascertained to be free of any for- 
eign substance, the treatment should be 
very simple. The abdominal muscles are 
to be relaxed by position, especially if the 
edges of the wound have the least inclina- 
tion to retract. As a rule, sutures will be 
found most advantageous and effective in 
approximating and retaining the edges in 
apposition. Metallic wire sutures appear 
to offer many advantages over silk, in such 
cases. 

It must, however, be borne in mind that 
in wounds of any depth about the abdomi- 
nal walls, especially in the thicker parts, or 
wherever the muscles overlap each other, it 
will be found difficult, if not impossible, to 
maintain perfect apposition of the whole 
surface of the out. There is always in such 
wounds a tendency for fluid, serous or san- 
guineous, to accumulate between the sur- 
faces at the deepest parts. The existence 
of such fluid may be followed, in a com- 
paratively short time, by foul suppuration ; 
which, if allowed to remain confined, would 
produce alarming constitutional disturb- 
ance. 

A man, set. 31, was admitted into St. George's 
Hospital, on May 22, 1S39, with femoral aneur- 
ism on the left side. The external iliac artery 
was tied by Sir B. Brodie on May 30. On the 
evening of the day of the operation, there was 
much pain about the wound, and the parts 
were very sensitive to pressure. The tongue 
was already brown and dry. On the following 
morning, the pain was more diffuse, but less 
intense ; the tongue still brown and dry. The 
left side of the abdomen was hard and tender 
to the touch. The nest morning, June 1, the 
pulse was 136, and small ; the tongue brown 
and dry ; countenance anxious ; pain only re- 
ferred to the neighborhood of the wound. The 
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adhesions of the wound were now broken 
down by Sir B. Brodie, and much sanious pu- 
trid fluid immediately escaped. The same eve- 
ning the patient felt relieved ; and the tongue 
became rather more moist. Subsequently, he 
continued to improve, and although sometime 
recovering, he was entirely restored to health, 
and left the hospital about seven weeks after 
the operation. 

In the treatment of the various wounds 
of the abdominal wall, however produced, it 
is always necessary to bear in mind that the 
treatment should be somewhat modified by 
the locality of the mischief. For instance, 
in the epigastric region a wound is apt to 
gape more than when situated in another 
part, on account of its proximity to the 
ends of the ribs, which tend to keep the 
integuments in that region always some- 
what on the stretch. It will, therefore, 
be uniformly requisite to have recourse to 
sutures to maintain perfect apposition of 
the cut surfaces. If, again, the muscles 
are cut or torn, on either side, transversely 
to the direction of their fibres, attention 
should be more especially directed to the 
position of the body, to relax those mus- 
cles. If the wound be in the iliac region, 
it may be more formidable in its real than 
:a its apparent character ; not so much from 
its extent, as from its depth and its direc- 
tion, and from the risk of the iliac arteries, 
or their numerous branches, being punc- 
tured or bruised. 

We have already stated that if hemor- 
rhage exists, it should be arrested. The 
treatment of hemorrhage does not fall 
within the province of the present essay ; 
but perhaps we shall be excused if we tres- 
pass out of our province on this one occa- 
sion, and speak an extra word or two of 
caution to the practitioner who may 
have to deal with hemorrhage in a wonnd 
of the abdomen. If there be severe hemor- 
rhage, and the wound not sufficient to 
allow the bleeding mouth of the vessel to 
be seen, no hesitation need be felt regard- 
ing treatment. The wound should be en- 
larged — enlarged until the wounded vessel 
can be seen, mid can be secured. We need 
not fear hemorrhage so long as such a 
wound is open, and we can place a finger 
on the bleeding point. When the surgeon 
trusts to external pressure, and closes the 
wound without securing the wounded ar- 
tery, then there is abundant cause for 
anxiety. If these principles be of import- 
ance in hemorrhage of ordinary character, 
they are tenfold important when applied to 
the treatment of wounds in the region of 
the groin, or the neighborhood of the crest 
of the ilium. 

If hemorrhage be present from a punc- 
tured wound, but not in sufficient quantity 
to indicate the necessity of enlarging the 
wound, for the purpose of securing the 



wounded vessel, the wound should not be 
closed, otherwise much extravasation may 
occur. To close such a wound under such 
circumstances is likely to entail extravasa- 
tion among the deeper tissues, to be fol- 
lowed perhaps by much suppuration. It 
will be far more prudent to leave a punc- 
tured wound with merely some light ap- 
plication over it, such as wet lint, and thus 
permit oozing to continue unchecked, than 
attempt to interface with such bleeding by 
pressure. 

Punctured wounds of the abdominal re- 
gion, as in all other parts of the body, par- 
take of a more complex and dangerous 
character than the incised or lacerated 
varieties. It is frequently difficult, some- 
times impossible, to ascertain the extent 
of the mischief, or foretell the evils about 
to occur in a punctured wound of the abdo- 
men. Mr. Poland, writing on such wounds, 
justly observes that "they are not unfrc- 
quently followed by inflammation, suppu- 
ration, erysipelas, prostration, and death." 
Punctured wounds prove most troublesome 
when they extend below the fasciae of the 
abdominal muscles, and give rise to sup- 
puration. In such instances the mischief 
spreads rapidly in the deeper cellular tis- 
sue, and between the layers of muscles, 
unless early relief be afforded by freely ex- 
tending the original wound. In instances 
of the above injury, if the external wound 
be kept closed, and much extravasation 
have occurred, the suppurative stage occa- 
sionally produces excessive constitutional 
disturbance, and may even prove rapidly 
fatal. 

We would lay it down as a rule, firstly, 
that in 'punctured wounds of the abdominal 
wall, if any hemorrhage be present, but 
not sufficient in amount to justify or indi- 
cate an enlargement of the wound for the 
purpose of applying a ligature to the bleed- 
ing vessel, the exit of the flowing blood 
through the orifice of the wound from the 
injured artery or vein should not be checked 
by outward applications. By far the less 
of two evils will be to allow the blood to 
escape externally, rather than by external 
appliances to insure its accumulation in 
the tissues surrounding the wound. We 
would lay it down as a rule, secondly, that 
if hemorrhage be at all free, the wound 
should be enlarged sufficiently to allow the 
bleeding vessel to be secured, and no de- 
pendence should be placed on pressure to 
restrain such hemorrhage. We would also 
lay it down as a rule, thirdly, that with the 
earliest suspicion of suppuration the wound 
should be freely opened, and a ready escape 
afforded to the blood, serum, or pus now 
collected within. 

The extent of a punctured wound will 
always to some degree regulate the subse- 
quent amount of mischief. If it penetrates 
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through the muscles, but not the perito- 
neum, the wound may prove fatal from 
peritonitis secondary to the suppurative 
stage, if not fatal from peritonitis the im- 
mediate result of the accident. 

Under all circumstances, therefore, the 
utmost precaution in treatment is neces- 
sary. Perfect rest ; relaxation of the ab- 
dominal muscles, by a posture somewhat 
bent forwards ; the stomach and bowels to 
be kept moderately empty by the adminis- 
tration of fluid food only ; and the admin- 
istration of opium as indicated by symp- 
toms, will constitute the chief points of 
medical management. The local treatment 
of the wound is not a consideration of im- 
portance here ; if there be suppuration, the 
point beyond all doubt is, that it have free 
vent ; irrespective of that, the treatment is 
of the simplest kind. Peritonitis super- 
vening on these accidents cannot often be 
met by' active or heroic treatment; leeches 
should not be spared if necessary and if the 
patient can bear the loss of blood. The 
practitioner will find in most cases an in- 
valuable auxiliary in opium ; but science, 
judgment, and experience must regulate 
the treatment in each individual case, ac- 
cording to symptoms. No definite law can 
be applied to the complications which so 
often arise in the progress of these cases. 

Suppuration will be indicated by increase 
of heat about the wound, redness, tume- 
faction, and tenderness. These symptoms 
will soon be followed by heat of body, in- 
crease of pulse, thirst, a brownish dry 
tongue, rigors, and perhaps wandering 
sleep or delirium. It may even happen, 
if the wound be deep, and the symptoms 
severe, that the constitutional disturbance 
is so rapidly increased in amount that death 
takes place in an unexpectedly short period. 
It is well, at all times, to be very guarded 
in any opinion offered to the anxious rela- 
tives of a patient, the subject of such an 
accident. In rapidly fatal cases the cellular 
tissue and the fascial interspaces will usually 
be found infiltrated with pus and lymph to 
a surprising extent ; and not unfrequently 
purulent effusion will be observed on the 
surface of the intestines. 

Should the patient survive the early in- 
flammatory and suppurative stages follow- 
ing a punctured wound of the abdominal 
wall, the suppurative action may spread at 
intervals in various directions, and abscess 
after abscess present in different positions 
until he becomes worn out and dies; or 
sometimes when the patient may be said 
to have placed his hand on the door lead- 
ing to death's chamber, the symptoms 
commence to show a favorable turn. Sup- 
puration becomes healthy in character and 
diminished hi quantity. Sinuses gradually 
close, and time slowly replaces the sufferer 
in a position of safety ; he rises from his 



couch convalescent, but most probably some- 
what crippled, either from suppuration hav- 
ing extended below Poupart's ligament and 
having implicated the muscles of the thigh 
or neighboring articulations, or from the 
contracted position in which, for many 
weary days, he has been confined to bed. 

In the abdominal wall a condition some- 
times remains, after a wound of the par- 
ietes has healed, to which the attention of 
the surgeon must be directed — we allude 
to the protrusion of the parietes at this 
part. • This protrusion is the result of the 
action of the abdominal contents against 
the cicatrix, which thins out and yields 
more readily than the natural healthy ab- 
dominal wall. Such a protrusion consti- 
tutes one of the forms of ventral hernia. 
Usually the protruding viscera push before 
them evenly the now stretched cicatrix and 
surrounding tissues, so that the base of the 
prominence is larger in circumference than 
any other portion. There is no so-called 
neck to the cavity which contains the vis- 
cera, so that the latter run little risk of 
strangulation. No difficulty is encountered 
in an attempt to push back the contents of 
the prominent mass ; the difficulty is to re- 
strain the viscera from again bulging 
forward. As there is no danger of stran- 
gulation, it is only necessary to support the 
parts by means of a large pad and a well- 
adjusted bandage. 

2. Wounds of the abdomen, with protru- 
sion of the boweh or portions of the viscera 
through the aperture, are by no means rare 
accidents ; such a protrusion constitutes a 
hernia without a sac. 

The character of the wound will in a 
great measure regulate the amount of the 
protrusion, just as the situation of the 
wound will to some extent permit only cer- 
tain viscera or portions of them to be pro- 
truded. In punctured and small wounds 
a part of the intestine, omentum, or both, 
may escape through the aperture. In in- 
cised or lacerated wounds larger portions of 
either, or both, and even portions of the 
stomach, liver, etc. , may protrude external- 
ly. In the former kinds of wounds the 
protruding viscera are very apt to be con- 
stricted at their point of exit from the cavi- 
ty of the abdomen ; a condition little liable 
to happen in the lacerated or large incised 
wounds. The viscera most frequently met 
with protruding through the wounds of the 
parietes of the abdomen are the small in- 
testine and omentum ; for as the mobility 
of the part, so is the greater facility of its 
displacement. But stomach, large intes- 
tine, and even liver and spleen, have been 
found lying outside the abdomen in wounds, 
the result of accidents such as we are about 
to consider. 

We presume, as the first consideration 
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in treatment, that the surgeon, in dealing 
with protrusion of any portion of the vis- 
cera through a wound of the abdomen, has 
a recent accident before him. In such a 
case he has no time to lose in returning the 
protrusion, whatever it may consist of, 
whether omentum, intestine, or other tis- 
sues. What considerations should guide 
his proceedings? In the first place, hav- 
ing by careful examination satisfied him- 
self of what the protruded portion consists, 
he must see that no foreign substances ad- 
here to, or are entangled in, the protrusion. 
If such be the case, the parts must, with 
gentleness and caution, be cleansed with 
tepid water, to free the peritoneum of all 
extraneous matter, and to secure a perfectly 
clean surface. If the portion protruded is 
apparently omentum alone, care must be 
taken to ascertain that bowel is not wrapped 
up in the folds, or lying at the base of the 
protrusion near the aperture of the wound. 
If the protrusion consist of intestine, care 
must be taken to ascertain that no injury 
has been occasioned to the peritoneum, or 
that the coats have not been ruptured. 
These points Joeing ascertained, the parts 
being sound and healthy, and the surface 
perfectly clean and free from extraneous 
matter, the replacement of the protruded 
mass into the abdominal cavity should at 
once be proceeded with. A ready replace- 
ment is not always easily effected. In such 
a difficulty it will sometimes answer to draw 
out a small portion more of the intestine, 
and then on gently pressing upon it, and 
propelling its contents into the interior, 
the protruded bowel will itself sometimes 
readily follow. It may happen that such 
a large amount of intestine or omentum 
has escaped through the wound, that the 
protruded portions can no longer be passed 
back through the opening by which they 
escaped. Under such circumstances the 
surgeon need not hesitate ; for as in a case 
of strangulated hernia, so here, the orifice, 
or stricture of the wound should be en- 
larged. If this alternative be inevitable, 
care must be taken to avoid enlarging more 
than the external orifice of the wound, or 
dividing more than any bands of fascia or 
fibres of muscles that offer obstruction to 
the return of the protrusion. The perito- 
neum should not be interfered with if this 
can possibly be avoided. The opening in 
the peritoneum will readily yield to any 
extension requisite for the reduction of the 
protruded viscus; but if the opening in 
the peritoneum be increased by incision, 
the enlarged wound will hereafter be found 
to facilitate, to a most troublesome degree, 
the reprotrusion of viscera through the 
peritoneal opening. The external opening 
being, either of itself or by extension, suffi- 
cient for the reduction to be proceeded 
with, the protruded parts should be gently 



returned, bowel first, and omentum after 
it, should both have escaped. The surgeon 
should then satisfy himself that all is fairly 
returned within the cavity of the perito- 
neum. The structures which protruded 
should not be heedlessly or hastily reduced, 
for they may be pushed simply between 
the external tissues and the peritoneum, 
without having been returned into the ab- 
domen, and they would then still remain 
subject to the constricting influences of the 
internal orifice of the wound. In all cases, 
subsequent to the reduction of the parts, 
the finger of the surgeon should be gently 
passed down to the peritoneal aperture, to 
ascertain whether any portion of viscera 
still occupies this opening, in which case 
he should insure perfect reduction previous 
to closing the wound. 

Supposing omentum to be the only struc- 
ture protruded through such a wound, 
something depends on the condition, some- 
thing on the quantity extruded, and some- 
thing upon the nature of the wound, before 
we can decide to return it into the abdo- 
men. If the omentum be quite healthy, 
recently protruded, not congested, not lacer- 
ated — whether it be much or little in quan- 
tity — and if the wound permit of its ready 
return, there can be no doubt that, to re- 
turn the mass at once, and to close the 
wound, is the practice Ave should adopt. 

If the omentum be bruised, lacerated, 
dirty from contact with the ground or other 
material, inflamed or congested, or if the 
mass be not considerable, but there be 
much resistance to its reduction, without 
enlarging the wound, we would recommend 
a ligature to be passed round the base of 
the omentum, or a double thread to be 
passed through it, and the mass anterior 
to the ligature cut off. 

If the protruded mass be very large, and 
not injured, but the wound not sufficient to 
allow of a ready return, the wound. should 
be enlarged, and the parts replaced; but 
if a large portion be in any degree bruised, 
lacerated, or congested, or if blood be ex- 
travasated in its structure, it may be re- 
moved with safety, and its removal will be 
probably less serious than if it were left in 
the wound to suppurate or slough, as the 
case may be. In very many cases of ingui- 
nal and femoral hernia, it has occurred to 
the author to consider it desirable to remove 
portions of omentum, occasionally consider- 
able portions. He has never had reason 
to regret the adoption of such a proceeding, 
but has had occasionally to regret its omis- 
sion. If such treatment be applicable in 
the one class of cases, we cannot reasonably 
condemn it in the other; and under the 
circumstances above mentioned, it appears 
to be the most judicious, and the most ex- 
peditious, towards favoring the recovery of 
the patient. It must, however, be stated 
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that there are some differences of opinion 
on this point. The opinion now arrived at 
is the result of a careful consideration of 
the practice observed at St. George's Hos- 
pital for many years past. Be it remem- 
bered, however, that whether the omentum 
be returned, or whether removed, the ex- 
ternal wound should be brought together 
at once, and should have nothing protrud- 
ing between its lips, except the ends of the 
ligature passed round the omentum. [In 
the light of present experience, in the use 
of ligatures in ovariotomy when adhesions 
must be torn and vessels ligated, it is safe 
to predict, that the practice of leaving the 
ends of ligatures hanging out of abdominal 
wounds, in cases in which the omentum 
has been tied and cut, will not long be con- 
tinued; but, that the ligatures will be cut 
short and returned with the omentum into 
the abdominal cavity]. The removal of 
omentum must never he attempted under 
any circumstances, without the base of the 
portion to be removed being safely secured 
by ligature. If this precaution be not 
heeded, very formidable, if not fatal, hemor- 
rhage may result from the vessels divided. 
And again, it is safer to pass the double 
ligature through the base of the omentum 
rather than trust to a single ligature tied 
round it; we thus avoid the possibility of 
the ligature escaping from off the stump of 
omentum, which is left in the wound after 
the greater portion of the protruded mass 
has been cut away. 

"With the exception of omentum, all other 
protrusions of viscera must be invariably 
reduced, and as early as possible. 

It has been already stated that the small 
intestine is more frequently protruded than 
portions of other viscera, after wounds of 
the abdomen ; the transverse colon and the 
stomach come next, each in its order. The 
wound of the parietes must be extensive to 
allow of the protrusion of liver or spleen. 
But yet there are cases on record, and those 
not few, which bear witness that portions 
of most of the viscera may escape through 
an opening in the abdominal wall. In a 
practical point of view it does not matter 
what the protrusion may consist of, irre- 
spective of omentum; for, provided the 
mass be healthy, it must be returned. It 
is only the amount of the protrusion which 
will to some extent affect the steps of the 
treatment : for if the wound be small, and 
the mass protruded large, in all probability 
the former must be enlarged before the 
latter can be returned. In lacerated or in- 
cised wounds the probability is that reduc- 
tion is readily effected. 

The rules propounded respecting the 
propriety of reducing the omentum when 
protruded, will apply to some extent to the 
treatment of protruded intestine. The 
latter, when examined soon after an acci- 



dent, may be found reducible readily 
through the wound. In such case the pre- 
cautions necessary are, to see that the in- 
testine is clean — its surface free from dirt, 
hairs, straw, or other matters which the 
contact of clothes, etc., may occasion to 
adhere to the moist peritoneal covering; 
that the bowel is not bruised or ruptured ; 
that no portion of the instrument which 
occasioned the wound is lodged among the 
folds of the intestine. The surface of the 
bowel must be well cleared of all adherent 
materials, by being bathed gently with 
tepid water, and, if otherwise sound, be at 
once returned into the abdomen. 

If the bowel, as regards its integrity,etc, 
be in a condition favorable for reduction, 
we may nevertheless find that it is irredu- 
cible. This circumstance maybe the result 
of a great amount of viscera protruded, or 
of the protruded portion having become 
much distended by flatus, or thickened by 
congestion — or of a wound, contracted 
when compared with the size of the mass 
external to it. If the difficulty in reduc- 
tion arises from thesmallness of the wound, 
the means to be adopted have already been 
mentioned. If such difficulty depends on 
the distension of the bowel by flatus, that 
condition may often be overcome by very 
gently and carefully pressing the air back 
into the portion of intestine within the ab- 
domen. This attempt, however, may en- 
tirely fail, and only by an extension of the 
wound can a very large mass of greatly-dis- 
tended intestine be returned into the ab- 
domen. In instances of very large pro- 
trusion, with excessive distension, to punc- 
ture the bowel with an exploring needle is 
a practice which has been adopted success- 
fully ; but, on the other hand, such practice 
has been strongly condemned by several 
writers. It has been urged that the small 
punctures cannot be of service, as they will 
soon be filled up by the mucous coat. 
However, as they are only wanted for im- 
mediate relief, this objection is not of much 
value. Such treatment can only be requi- 
site in extensive protrusion of bowel largely 
distended, and where there is much diffi- 
culty of reduction. 

Mr. Tatum reports a case in which he adopt- 
ed this treatment with success. A patient 
was operated on for inguinal hernia, and the 
medical man found after dividing the stricture, 
that so large a mass of bowel protruded that 
no effort on his part would succeed in reducing 
it. Mr. Tatum was called in, and examining 
the condition of the parts, found the space be- 
tween the thighs occupied by a large volume 
of intestine, extending nearly down to the 
knees. ''It was found to be composed of the 
whole, with a slight exception, of the jejunum 
and ileum, enormously distended with flatus, 
and of a bright-red color." With a grooved 
needle, Mr. Tatum made three or four punc- 
tures, allowing the flatus to escape by the 
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groove in the needle at eaeh puneture, until 
the part was eollapsed. " By these means the 
whole of the protruded bowel lay in a eollapsed 
state, not one-fifth of its previous volume. The 
protruded parts were now readily returned 
into the abdomen ; " and the patient recovered 
without a bad symptom. 1 

In all other conditions of irreducible in- 
testine, the wound has to be enlarged 
before the attempt at reduction can be suc- 
cessful. Great care and much gentleness 
are requisite in handling a portion of bowel 
when the reduction is attempted ; observing 
carefully the manner in which the coils of 
the bowels lie with regard to the wound, 
the surgeon should commence manipula- 
tion with the portion last descended, and 
nearest the margin of the opening; and 
should keep passing up portion after por- 
tion by degrees, until the whole mass is 
returned. This process, though apparently 
simple in its description, is often very per- 
plexing at the bedside; such an attempt 
sometimes appears almost hopeless ; for as 
one portion is pushed back, another por- 
tion is forced out of the abdomen. Every 
precaution is therefore requisite to lessen 
the muscular action of the parietes ; the 
abdominal wall must be perfectly relaxed ; 
the patient made to lie on his back, with 
his shoulders well raised, and the thighs 
perfectly flexed on the pelvis. If it be 
necessary to enlarge the wound, we should 
be careful to enlarge it in the direction of 
the muscular fibres, and away from the 
course of the epigastric artery, and to avoid 
enlarging the opening in the peritoneum 
if possible. It is necessary to ascertain 
that the bowel when reduced is returned 
entirely within the peritoneum. 

The bowel protruded may be not only 
irreducible, but it may, as occasionally in 
hernise, be also strangulated: of course 
this condition occurs only when a patient 
has been left, for some time after the ac- 
cident, without medical aid or relief. The 
amount of mischief to the bowel, resulting 
from the strangulation, must be our guide 
as to whether any positive benefit is likely 
to be derived from its reduction ; but, 
short of a state of gangrene, it were better 
to return the bowel at once, and so secure 
the best chance for the recovery of the 
patient. The wound should at once be en- 
larged, and the protrusion returned. In a 
condition of gangrene, if the gut is returned 
into the cavity of the peritoneum, death 
must ensue. The only treatment which 
holds out a prospect of life, with so much 
mischief, is to open the bowel at once, to 
allow its contents to escape, and then to 
leave the intestine, now adherent to the 

1 " Cases of Hernia, with Remarks," by 
Thomas Tatum, Medieal Times and Gazette, 
April 29, 1S54, p. 433. 



margins of the wound, in undisturbed pos- 
session of its new attachments. An arti- 
ficial anus will thus be established. We 
shall hereafter consider the treatment of 
this lesion. 

The treatment of all wounds of the ab- 
domen, after the reduction of protruded 
viscera, whatever the character of the lat- 
ter, is simple enough. The parts around 
the wound must be relaxed, and this re- 
laxation be maintained by position. It is 
desirable to close the wound at once, and, 
in most cases, sutures are to be preferred, 
to secure uniform apposition of the edges, 
as well as to maintain perfect support. In 
the application of the sutures, it is desira- 
ble that the peritoneum be included in 
their hold as well as the more superficial 
tissues. Such a proceeding should not be 
considered more dangerous than if the 
suture be simply confined to the superficial 
margins of the wound. By including the 
peritoneum, we secure the perfect appo- 
sition of its edges, and thus prevent the 
escape of intestine into the gap of the 
deeper part of the wound, and also to a 
great extent prevent the products of sup- 
puration escaping into the cavity of the 
peritoneum. Whenever a ligature has 
been applied to the omentum, the ends of 
that ligature should be allowed to hang out 
of the wound, between any two sutures ap- 
plied to its margin, until separation from 
the hold on the omentum takes place. The 
period of separation varies from nine or 
ten days to sometimes a fortnight or three 
weeks. The dressings applied to the 
wounds cannot be too simple or too light. 

[In cases of abdominal wounds, and es- 
pecially those in which the viscera have 
remained exposed for some time and when 
peritonitis may be feared, it is good prac- 
tice after the wound is carefully and per- 
fectly closed to apply an antiseptic dressing. 
Cover the abdomen with an abundance of 
cotton-wool and apply a body bandage 
snugly. It will serve not only to support 
the weakened wall of the abdomen, but 
also the intestine, weakened by inflamma- 
tion, will thus aided be enabled to resist 
the pressure of accumulating gas.] 

The following case is a fair specimen of re- 
covery after a large laeerated wound of the 
abdomen. A man, whilst leading a prize-bull 
to an agricultural show, was suddenly attacked 
by the animal, and gored at the lower part of 
the abdomen. The patient was seen soon after- 
wards by Mr. James, of Uxbridge, who found 
a large quantity of the small intestine and 
omentum protruding through a lacerated 
wound, some eight or nine inehes in length, 
passing directly across the body, midway be- 
tween the umbilieus and pubes. When seen 
first by Mr. James, the intestines were covered 
with dirt, and had adhering to their surface 
partielcs of straw, etc The parts were care- 
fully cleansed with tepid water, aud all ex- 
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traneous matter removed from the perito- 
neum ; the intestines and omentum were then 
returned into the cavity of the peritoneum, 
and the edges of the wound brought together 
by several' silk sutures. The man was then 
sent in a cart to St. George's Hospital, a dis- 
tance of fifteen miles, and placed under Mr. 
Cutler's care. On the morning following 
admission, the wound looked perfectly united. 
There was some tenderness about the abdomen, 
but nothing of a severe character. The pnlse 
was not irritable; the tongue rather white; 
but the patient stated himself to be pretty 
comfortable. He had not one bad symptom 
subsequently. The wound entirely united by 
first intention; and the man left the hospital 
in a short time quite well, and without any 
discomfort from the injury. 

The stomach, portions of the liver, or 
the spleen, may escape through a wound 
in the abdominal wall, as we have already 
stated, but the principles laid down for the 
treatment of protruded intestine will, in a 
great measure, apply to these complica- 
tions. Mr. S. Cooper mentions that in his 
part of the Military Hospital at Brussels, 
after the battle of Waterloo, the number 
of patients admitted with protrusions of 
the viscera was much more considerable 
than previously he had any idea of meeting 
with, — protrusions of stomach, bladder, 
mesentery, omentum, and intestine. 

Dr. John Macpherson, of the Bengal Medical 
Service, relates a case of spear-wound, with 
protusion of liver, in a Hindoo. The wound 
was an inch in length ; about three inches 
above the umbilicus, and about two inches to 
the right side. Through the wound, a triangu- 
lar portion of liver protruded. There was 
much hemorrhage, but no apparent wound of 
the liver. It was found impossible to return 
the protrusion without enlarging the wound. 
A ligature was tied round the base of the 
prominent piece of liver, and the greater por- 
tion cut off; a double ligature secured the re- 
mainder to the edge of the wound. The pa- 
tient recovered. 1 We may remark that the 
natives of India are singularly happy in re- 
covering after surgical operations. 

Many other cases could be added to illustrate 
not only the possibility, but the fair prospect 
of recovery after wounds of the abdomen, with 
protrusion of viscera,. provided the viscera are 
not injured nor the peritoneum bruised. The 
following case, however, is a marked instance 
of an unusual character of accident, as well as 
an illustration of a difficulty, which creates 
some kind of doubt as to the most advisable 
treatment to be adopted. For the notes of the 
case the author is indebted to his friend, Mr. 
Godson, of Barnet. "A woman, set. 63, on 
July 11, 1854, was seriously injured by the 
brutality of four men committing rape upon 
her. The following morning she walked 
nearly a mile, with several convolutions of the 
small intestines protruding externally through 
a rent in the vagina. The intestines, when 
seen by Mr. Godson, had particles of straw and 
dirt adhering to their surface, but the woman 
did not appear to suffer very much pain, 

1 Medical Gazette, Jan., 1846. 



though apparently very ill. The parts were 
cleansed with tepid water, and the patient was 
put to bed in the workhouse. Mr. J. H. Green 
subsequently saw the patient, in consultation 
with Mr. Godson. All attempts at reduction 
were found unavailing ; nor did there appear 
any possibility of enlarging the wound to 
facilitate the reduction of the bowel. The 
protruded portion became gangrenous on the 
14th, but the patient lived until the 21st, ten 
days after the injury. The rent was found in 
the anterior wall of the vagina, close to the 
uterus, and running into the cavity of the 
peritoneum between the bladder and uterus." 

It is somewhat difficult to advise what 
proceedings should be adopted in any case 
similar to the above. There appeared no 
possibility of returning the bowel by ma- 
nipulating the protrusion itself; nor did it 
appear possible to get at the opening to 
enlarge it, the vagina being filled with in- 
testine. _ The treatment which appears 
most suited to such a case, and which 
should be adopted if the result of this case 
is to influence us, would be to make an in- 
cision through the abdominal wall in the 
median line and below the umbilicus, and 
to_ introduce the hand, so that the bowel 
might through this opening be drawn back 
into the abdomen from the vagina. The 
treatment would be desperate; but without 
some effort at reduction such a case is 
hopeless. Such treatment ought only to 
be adopted as a last resource, and only after 
the failure of local attempts at reduction, 
assisted by raising the lower part of the 
trunk, so as almost to place the patient 
with the head below and the pelvis above. 

Protrusions of the spleen have been re- 
corded as successfully treated, either by 
reduction, or even by removal. One singu- 
lar case of the latter description is to be 
found m the Phil. Trans. , vol. xl. , p. 425, 
in which instance the patient recovered, 
and lived without apparent suffering from 
the loss. 

In protrusions of the bladder, it is always 
requisite to introduce a catheter through 
the urethra without loss of time, and to 
draw off the urine. This treatment will, 
we believe, in all cases sufficiently reduce 
the size of the protrusion to permit its re- 
duction without difficulty. 

The latter protrusion may occur subse- 
quent to a wound of the abdominal wall 
without a wound of the peritoneum. The 
protrusion will only occur, under any con- 
dition of wound, when the bladder is some- 
what distended, for an empty bladder lies 
behind the pubes in close contact with the 
anterior bony wall of the pelvis. Provided 
there be no injury to the bladder, the sim- 
ple protrusion, unaccompanied -by perito- 
neal injury, is an accident that may produce 
very little subsequent inconvenience, even 
if the whole of the external wound does 
not unite immediately. If a wound of the 
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lower portion of the abdomen be compli- 
cated with wounded peritoneum, and a 
punctured bladder permit the escape of 
urine into the sac of the peritoneum, se- 
vere peritonitis rapidly follows upon the 
injury, and death soon takes place. The 
further consideration of lesions of the blad- 
der will be found under the head of Inju- 
ries of the Pelvis. 

Before concluding this portion of the 
subject, it may be mentioned that occa- 
sionally, but rarely, subsequent to a wound 
of the abdomen, peritonitis may terminate 
in the formation of an abscess, confined to 
a proportionately small space in the peri- 
toneal sac, and that such abscess may of 
itself open externally, or require the aid 
of the knife to allow of the exit of matter. 
We can rarely anticipate a favorable result 
in such a case ; for we should generally find 
the intestines matted together in the neigh- 
borhood of the abscess, and frequently a 
fistulous communication established be- 
tween the abscess and the intestines form- 
ing a portion of the circumference of the 
sac. In such cases suppuration and diar- 
rhoea play upon a system already rediiced 
by previous illness, and the patient sooner 
or later sinks under the exhausting influ- 
ences of the local mischief and constitu- 
tional disturbance. ■ 

3. Wounds of viscera may be classed, for 
the convenience of consideration, into, 
firstly, those which occur in protruded por- 
tions; secondly, those which occur from 
penetrating wounds of the abdomen. 

In the examination of the first-mentioned 
variety, we have here to consider the nature 
and treatment of the icound alone. All 
that relates to the management of the pro- 
truded bowel has already been fully dis- 
cussed, and requires no recapitulation. 

Wounds of the intestine may vary very 
considerably in size as well as in appear- 
ance, according to the shape and character 
of the instrument by which the lesion is 
occasioned; and the treatment must be 
regulated very much according to the ex- 
tent of the wound. 

A small toound of the boivel, whether of 
the small or large intestine, produced by 
some pointed instrument, or by a sharp 
knife, when seen immediately after the in- 
jury, would present little more than the 
wound in the peritoneum, for the deeper 
gap would almost instantaneously be filled 
with mucous membrane. The faeces are 
not observed to escape through so small a 
wound. In a very short time after the re- 
ceipt of the injury, the entire wound would 
be found plugged with mucous membrane, 
and the latter would soon project above the 
level of the surface of the peritoneum, be- 
come everted over its margin, and thus 
effectually conceal the exact limits of its 



orifice. A pair of forcej)s applied to the 
intestine at the injured part will enable 
the surgeon to raise up this portion, and 
pass a very fine ligature immediately round 
the puncture, so as to include it entirely. 
The ligature should then be tied firmly, 
and the ends cut off elose to the knot. The 
bowel should be returned as directed. 

Some surgeons have considered it un- 
necessary, and not even desirable, to apply 
a ligature round a small 'punctured wound 
of intestine. They have argued that the 
mucous membrane so entirely blocks up 
the orifice in such a wound that escape of 
the contents does not occur, and that the 
application of the ligature is only apt to 
aggravate the tendency to peritonitis. But 
it must be evident that the application of 
a ligature to the wound, however small, 
of the intestine will entirely prevent the 
escape of any feculent fluid into the peri- 
toneum, and thus will constitute one great 
measure of safety in treatment; nor is it at 
all evident that the presence of the ligature 
is prejudicial. The adoption of such prac- 
tice has been successful in very many in- 
stances. 

Mr. Travers, in his work on Injuries of 
the Intestines, has recorded several experi- 
ments on animals, the results of which tend 
to prove that a wound of the intestine is 
generally fatal from the effects of perito- 
nitis. All the experiments by Mr. Travers, 
Dr. Gross, and others, lead to this conclu- 
sion, that, upon the infliction of a wound 
of the intestine, some escape of feculent 
fluid, though perhaps a very small quantity, 
takes place, and is the chief cause of the 
subsequent peritonitis. The escape of the 
very smallest quantity of such a fluid ap- 
pears sufficient to produce violent perito- 
nitis ; and it appears, therefore, more just 
to ascribe the peritonitis following a wound 
of the abdomen, complicated with a wound 
of the intestine, to some escape from the 
latter rather than to attribute the mischief 
to the wound of the peritoneum. 

A simple wound of the peritoneum, with- 
out a corresponding opening in the intes- 
tine, is afar less serious injury in its conse- 
quences than may generally be supposed. 
Surgeons experienced in operations for 
strangulated hernia are quite familiar with 
the following facts : that patients operated 
on early in the period of strangidation, in 
a very large proportion of cases recover 
with singularly little inconvenience, and 
with remarkably slight symptoms ; but 
that the fatality attending operations for 
strangulated hernia is almost entirely to be 
attributed to mischief occasioned to the 
intestine by delay, or by unnecessary force 
applied to the hernia in prolonged, some- 
times violent, attempts at reduction previ- 
ous to operation. The simple wound of 
the peritoneum is generally considered as 
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by far the most unimportant condition in 
the treatment of a case of strangulated 
hernia. 

A case of femoral aneurism, under the care 
of the late Mr. Keate, in St. G-eorge's Hospital, 
was treated by ligature of the external iliac 
artery. The peritoneum was accidentally 
wounded in the operation, to the extent of 
about an inch. The patient died a few days 
after the operation, from causes unconnected 
with this wound. On examination, the wound 
was found perfectly united ; there was not the 
slightest.evidence of peritonitis, or any effusion 
of fluid within the cavity of the peritoneum. 

A simple wound of the peritoneum need 
not, therefore, be considered as necessarily 
productive of fatal peritonitis. 

The management of a large wound in a 
protruded portion of intestine is quite a 
different matter from that of a small wound, 
and the treatment should also be regulated 
somewhat by the manner in which the 
intestine is wounded; viz., whether it be 
cut more or less across, or whether it be 
entirely divided. "Before adverting to 
the consequences of wounds inflicted on the 
exposed intestine," observes Mr. Travers, 
''it will be necessary to describe certain 
appearances, which the wounds exhibit, 
depending upon the action of the bowel. 
If a gut be punctured, the elasticity of the 
peritoneum and the contraction of the 
muscular fibres open the wound, and the 
villous or mucous coat forms a sort of 
hernial protrusion, and obliterates the 
aperture. If an incised wound be made, 
the edges are drawn asunder and reverted, 
so that the mucous coat is elevated in the 
form of a fleshy lip. If the section be 
transverse, the lip is broad and bulbous, 
and acquires tumefaction and redness from 
the contraction of the circular fibres behind 
it, which produces relatively to the everted 
portion the appearance of a cervix. If the 
incision is according to the length of the 
cylinder the lip is narrow, and the contrac- 
tion of the adjacent longitudinal, resisting 
that of the circular fibres, gives the orifice 
an oval form." 1 We have no choice of 
treatment when called to a case of a large 
wound of the intestine ; we should close that 
wound by suture, and return the bowel into 
the abdomen as quickly as possible. Some 
little fancy may be exercised in the choice 
of suture ; but that is a minor considera- 
tion. "I am not aware," says Mr. Trav- 
ers, "that any formal directions are re- 
quired for the operation of sewing up a 
wound of the intestine. Let a small round 
sewing-needle, armed with a silk thread, 
be passed near to the lines formed at the 
bases of the everted lips. The thread is to 
be carried, at short regular distances, 
through the whole extent of the wound ; 

1 Travers On Injuries of Intestines, p. 85. 



the operator being mindful that an equal 
portion of the edges is included in each 
stitch. When the suture is finished let the 
thread be securely fastened, and cut close to 
the knot. ' ' l [In the use of sutures in closing 
wounds of the intestines, it is a matter of 
importance that the parts embraced by 
the ligature shall be tightly constricted, — 
that the ligature be so deeply imbedded in 
the tissue as to allow the peritoneum to 
close over it, and also to secure the rapid 
death of the tissues embraced, that the 
ligature may rapidly find its way into the 
lumen of the gut, be detached and dis- 
charged, and not linger as a source of 
irritation to the mucous membrane. It is 
desirable also that as much of the ligature 
as possible shall be within the lumen of 
the gut, and as little on the peritoneal 
covering. This may be accomplished by 
an interrupted suture applied as follows : 
Pass the needle from the mucous surface 
in making the first half of the stitch, and 
from the serous surface in the last half of 
the stitch ; the two ends to be tied will 
then be on the inner side, and when tightly 
tied the ends may be pushed through the 
wound into the cavity of the bowel.] The 
main object in view, in the application of 
the sutures, is the most perfect adaptation 
of the wounded intestine, so that extravasa- 
tion of its contents may be effectually pre- 
vented. The intestine is to be returned to 
its natural bed, without any measures being 
adopted to retain the wounded portion near 
the external wound. No ligature should 
be used for such a purpose. The treatment 
of the internal wound is thus independent 
and quite distinct from that of the external 
one. The latter, on the replacement of 
the bowel, is to be managed as if no other 
injury had occurred. 

When the entire cylinder of the bowel is 
divided, the case is far more serious. A 
vast number of experiments have been 
made to establish some definite rule in the 
treatment of such extensive injuries: any 
relation of these experiments would occupy 
too much of our space without any benefi- 
cial return ; and it is therefore necessary 
merely to confine our remarks to the most 
practical observations that bear upon this 
subject. Mr. Travers states that the re- 
traction ensuing upon direct division of the 
intestine ' ' renders this injury irreparable. ' ' 
But there are on record some few cases of 
complete division of the bowel in which re- 
covery is stated to have taken place. _ The 
condition of the extremities of the divided 
portion, will, in some measure, resemble 
the margins of a small wound in the intes- 



1 Mr. Travers has proved, by experiment, 
that "the absolute contact of the everted sur- 
faces" is requisite to avoid the risk of abdom- 
inal effusion. 



910 



INJURIES OF THE ABDOMEN. 



tine, viz., the mucous membrane will pro- 
trade from the open extremities and fold 
over the peritoneal surface ; so that, •when 
the divided portions are brought together, 
the two opposed surfaces will consist of 
two surfaces of mucous membrane touch- 
ing each other. This latter fact has origi- 
nated numerous theories respecting the 
treatment of these injuries, and has led to 
the performance of innumerable experi- 
ments on animals, with a view to ascertain 
the most effectual means by which this 
supposed difficulty might be overcome : viz., 
that two mucous surfaces in contact with 
each other could not unite. The results of 
these experiments have been that some sur- 
geons have recommended sutures to be ap- 
plied in such a manner that the mucous 
surfaces should be turned in, and the ser- 
ous surfaces alone brought into contact. 
Others have invaginated the upper into the 
lower portion of the divided bowel ; and 
various other devices have been advocated 
to insure contact and uuion. But the 
main fact has, in most of these specula- 
tions, been entirely lost sight of: viz., that 
if the margins of each end of the divided 
bowel are but accurately adjusted to each 
other, and maintained in perfect apposition 
by sutures (whether the mucous or serous 
surfaces be made to touch), the divided 
portions are united at first, not by any act 
of union between the surfaces in contact, 
but by the effusion of fibrin around the 
once separated but now approximated and 
contiguous extremities ; and thus does this 
fibrin not only maintain their conjunction, 
but it also, by adhesions, fixes the injured 
portion of the bowel to the adjacent sur- 
faces of peritoneum, either visceral or pa- 
rietal. When the surgeon finds that a 
wound of the bowel amounts to entire 
division of the gut, he may at once fix the 
divided portions in contact with each other 
with silk sutures, and then return the in- 
testine into the abdomen. Or else he 
should lose no time in securing the edges 
of the wound of the intestine to the margin 
of the external one, so as to facilitate the 
formation of adhesions between the adja- 
cent surfaces of both, and to prevent the 
possibility of any feculent contents escaping 
into the peritoneal cavity. In complete 
division of the bowel, such treatment is to 
be preferred. Its effect is necessarily the 
establishment of an artificial anus in the 
first instance. 1 The following points should 
guide us in the choice between these two 
methods of dealing with an entire division 
of the intestine : that, if the division be 
caused by a clean sharp instrument, the 
extremities may be brought entirely to- 
gether with sutures ; but if the separation 



1 The treatment of artificial anus forms a 
separate section. 



be the result of an irregular lacerated 
wound, as from gunshot, etc., then we 
should not hesitate to fix the edges to the 
external wound, and risk the chance of an 
artificial anus. 

If the divided extremities be brought to- 
gether by sutures, and replaced in the ab- 
domen, the injured portion of bowel need 
not be retained by ligature at the external 
wound, for, as a general rule, the one has 
been found to remain in contact with the 
other ; and when perfect occlusion of the 
cut surfaces has not occurred, but some 
escape of the contents of the bowel taken 
place, that effusion has passed through the 
external wound ; the adhesions within have 
prevented internal extravasation. 

Let us now consider by what steps repa- 
ration occurs in a wound of the intestine, 
subsequent to the application of ligature or 
sutures. The results of all recorded ex- 
periments prove this : that there rapidly 
takes place an effusion of fibrin on the 
surface of the peritoneum around the 
wound. This effused fibrin soon aggluti- 
nates the wounded portion of intestine to 
the adjacent surface of peritoneum, and thus 
covers in the suture, and shuts it out from 
the general cavity of the peritoneum. 
The ligature or suture applied to the wound 
in the mean time has commenced to destroy 
the small portion of bowel which is sur- 
rounded by the silk — that portion of the 
gut is either killed by the ligature, or all 
the coats ulcerate through, in consequence 
of the action of the suture. The death of 
the part in the first, or the ulceration of 
the part in the second instance, are pro- 
cesses which travel from without towards 
the interior of the bowel. Exteriorly, 
either process is limited by the effused 
lymph. Internally, there is nothing to 
stay either one or the other. Either is 
continued until the death of the part, or the 
act of destruction (ulceration) is completed. 
The mucous lining of the intestine is in- 
cluded with the other coats in the grasp 
of the silk ligature or suture ; and when 
the last remaining portion of the wall has 
been cut through by the action of one or 
the other, the knotted silk drops into the 
bowel and passes away with its contents. 

Thus much, therefore, is evident : first, 
that, soon after the application of a liga- 
ture or suture to any portion of intestine, 
fibrin is effused on its surface, and the 
ligature becomes thus shut out from 
the peritoneal sac ; secondly, the ligature 
equally soon commences to destroy that 
portion of bowel which is surrounded by 
the silk; thirdly, that, as the mucous 
membrane (forming one of the layers of 
that portion) dies, or ulcerates, it opens 
inwards a path of escape for the ligature, 
which is only complete when each coat of 
the bit of intestine is entirely cut through ; 
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and, fourthly, that this path opens into the 
bowel, not from it. 

Mr. Travers tied a ligature round the 
duodenum of a dog, so as completely to 
obstruct the intestine. This was returned 
into the abdomen, and the wound closed. 
On the fifth day, the dog passed a copious 
stool ; and he recovered entirely from all 
effects of the ligature. He was killed on 
the fifteenth day. The wound of the duo- 
denum, produced by the ligature, was en- 
tirely closed. Omentum was adherent to 
the surface at the part to which the liga- 
ture had been applied. The gut, when 
laid open, was marked by a transverse fis- 
sure at the seat of ligature. The ligature 
had passed away entirely. 1 The wound is 
thus closed ; the ligature has escaped ; and 
the injured portion of bowel is adherent to 
the abdominal wall, or some adjacent vis- 
cera. What has become of the everted 
edges of the mucous membrane? Are the 
surfaces united, face to face, or so inverted 
as to allow the wounded intestine to unite 
at its edges ? Mr. Travers was evidently 
not satisfied on this point. He observes, 
"The opposed villous surfaces, so far as 
my observation goes, neither adhere nor 
become consolidated by granulation ; so 
that the interstice marking the division, 
internally, is probably never obliterated." 

Observation of wounds in mucous mem- 
branes of other parts does not allow the 
author to agree with these remarks; nor 
does Mr. Travers appear to have had posi- 
tice evidence to enable him to decide un- 
hesitatingly that such union could not, or 
did not, occur. Drs. Gross and Petrequin 
arrived at the conclusion that union does 
occur between the edges of the divided 
mucous membrane, and that the former 
position of the gap, after a time, is only 
indicated by a line of cicatrix. 

The treatment subsequent to the replace- 
ment of the injured intestine should be 
similar to that sketched out in our observ- 
ations on wounds of the abdomen. Punc- 
tures or wounds of the intestine must 
always be considered as very dangerous in 
their character, and are very frequently 
fatal in their- result ; and an entire division 
of the bowel is generally fatal. 

Wounds of the Stomach, with protru- 
sion, are much more rare than wounds of 
the intestines. The treatment of wounds 
of the stomach should be guided by princi- 
ples similar to those which apply to wounds 
of intestines: though if the wound be 
large, it would be best to secure its edges 
to the external one, rather than apply su- 
tures and simply return the protruded por- 
tion into the abdomen. A large wound so 
treated would, for a time at least, be fol- 
lowed by gastric fistula. 

1 Travers On Injuries of Intestines, p. 99. 



Wounds of the viscera which occur in 
penetrating wounds through the abdomi- 
nal wall, may be said to be decidedly more 
formidable than those just considered. 

Punctured wounds of the stomach or in- 
testines, if small, are not necessarily fol- 
lowed by effusion. If the stomach be 
empty, in all probability effusion will not 
take place. Inflammation rapidly causes 
the aperture to adhere to some adjacent 
surface of peritoneum, and thus occludes 
the opening on the peritoneal surface. If 
the stomach be full, extravasation of its 
contents into the cavity of the peritoneum 
is apt to occur ; but this complication need 
not necessarily take place, for vomiting 
rapidly supervenes upon wounds of the 
stomach, and soon empties it of its con- 
tents ; blood would be mixed with the fluid 
thrown up, or large quantities of blood 
alone vomited. With escape of the con- 
tents into the peritoneum, there would fol- 
low all the most severe symptoms described 
in cases of rupture of the stomach. If the 
wound be across the lesser or greater cur- 
vature, very abundant hemorrhage will be 
present, either into the stomach, or into 
the peritoneal sac. The danger in a wound 
of the stomach is greatly lessened when its 
contents are observed to escape externally ; 
and though, in such cases, life hangs by a 
thread, instances have occurred of such 
wounds terminating in gastric fistulas, from 
union of the margins of the internal with 
the external opening ; so that the patient 
survived the accident. 

Dr. Marcet has several times succeeded 
in establishing gastric fistulas, by opening 
the abdomen of dogs, and drawing the sur- 
face of the stomach to the wound, and 
there fixing the coats with sutures ; an 
opening then made into the stomach 
allowed a silver tube to be introduced and 
made fast in the opening. The care with 
which the operation is performed in a great 
measure influences the recovery of the ani- 
mal ; it is requisite not to disturb the parts 
much, and not to allow the escape of the 
least portion of the contents of the stomach 
into the peritoneum, otherwise the animal 
dies. Dr. Marcet states, that it requires a 
strong, hardy animal to recover from this 
operation ; and generally, when recovery 
has taken place, the animal does not ap- 
pear to be worse for the fistula : escape of 
the gastric fluid is controlled by a cork in- 
serted into the silver tube. The latter is 
fastened into the wound, most effectually, 
by an ingenious method adopted by Dr. 
Marcet. Two dogs, in each of whose stom- 
achs a fistula had been formed, survived 
more than twelve months, and appeared 
healthy and in good condition. 

It will always be difficult to determine 
whether the stomach is implicated in a pene- 
trating wound, unless there be escape of 
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the contents through the external wound, 
or there be blood vomited. The treatment, 
therefore, must depend on the symptoms. 
No interference should be permitted with 
the external wound, if the contents are 
passing through it. The stomach should 
be kept empty, and the patient nourished 
entirely by enemata of beef tea or soup. 
If there be no evidence of escape of the 
contents, but if it be suspected that the 
latter have passed into the peritoneum, as 
evidenced by the severity of pain and other 
symptoms, no treatment is available to save 
life ; and, in such a case, we have only to 
endeavor to mitigate suffering. 

Punctured wounds of the intestines from 
penetration of the abdominal wall by a 
sharp instrument, are not so serious as simi- 
lar wounds of the stomach. Such small 
wounds do not generally permit extravasa- 
tion of the contents, as the opening is soon 
plugged by the mucous membrane. But 
larger wounds are much more fatal, unless 
the internal wound be in apposition with 
the external one, so that the contents of 
the bowel may escape externally. In such 
a case, the wound should not be interfered 
with. An artificial anus for a time may be 
established, and so far immediate danger 
is lessened, if not removed. It is impossi- 
ble to determine what portion of bowel 
may have been wounded in a penetrating 
wound of the belly, or whether several 
portions are not implicated in the injury. 
The external wound is no guide to us in 
this respect. If the wound of the intes- 
tine be very small, there may occur but 
very slight symptoms to indicate its exis- 
tence ; but if large, or if there be several 
wounds, then blood will probably be ob- 
served in the motions ; and pain, vomiting, 
and other severe symptoms, will soon indi- 
cate the alarming character of the local 
damage. As a rule, wounds of the small 
intestine are more serious, c<vteris paribus, 
than wounds of the large. In a wound of 
the latter, the escape of the contents ex- 
ternally is more probable, and more ready, 
on account of the movements of the bowel 
being much limited, and the aperture conse- 
quently more fixed. The escape of fecal 
matter into the peritoneum depends much 
on the state of the bowel ; even with a 
large wound in an empty intestine, Mr. 
Travers found that extravasation did not 
necessarily occur at the time' of the injury. 
With regard to the treatment of wounds 
of the intestine within the abdomen, 
whether punctured, or incised, or lacer- 
ated (gunshot), we need say little more 
than that great attention is to be paid to 
the external wound. Any hope of recov- 
ery rests in the chances that, if the wound 
of the intestine be small, no escape of con- 
tents will have occurred ; or if the wound 
be large, that the escape will be external. 



If the first condition be suspected, we need 
only simply dress the external wound. If 
the second be manifest, the external wound 
mmt be left open, — it is the safety-valve 
of life in such an injury, — and its prema- 
ture closure might most unexpectedly and 
rapidly cause the death of the patient. 

[Dr. Dugas, of Georgia, has proposed 
in case of wounds of the intestine with 
hemorrhage or fecal extravasation, to en- 
large the external wound, search for the 
bleeding point, ligate the vessel and sponge 
out the abdominal cavity. 

Dr. Dugas 1 has summarized the proceed- 
ing as follows : 

1. " Induce anaesthesia.- 

2. "Lay open the abdomen along the 
linea alba, freely enough to make a thor- 
ough insjDection of the parts contained. 

3. " Ligate all bleeding vessels as far as 
possible. 

4. "Examine carefully the whole length 
of the alimentary canal, in order to detect 
any wounds, and to stitch them. If the 
intestinal wound be ragged, it should be 
trimmed down to a straight edge. 

5. "In gunshot wounds, reduce the 
channels of entrance as well as of exit 
through the abdominal walls to the form of 
incised wounds, so that these may be closed 
and left to adhere by first intention. In 
some cases it may be found necessary for 
this purpose to remove the uneven track 
by a double elliptic incision. 

6. " Cleanse the wounds and peritoneum 
of all extraneous materials, and close the 
abdominal walls with suitable sutures and 
adhesive plasters. . 

7. ' ' Finally, control the peristaltic action 
with 'opium, and administer such nourish- 
ment as will leave least fecal residuum, as 
milk, eggs, etc. 

"As supplementary to these suggestions 
it may not be out of place to add that for 
anaesthesia I would prefer ether, as being 
less enervating and safer than chloroform ; 
and that, for stitching the intestines, ani- 
mal ligatures, of catgut or violin-strings, 
wet with an antiseptic solution, should be 
preferred. 

"These principles have been most suc- 
cessfully carried out by the writer and others 
in cases in which the wounded intestines 
have protruded, and yet we have allowed 
other cases to die simply because the ab- 
dominal wound has not been sufficiently 
large to permit the bowels to come into 
view."] 

Wounds of the liver, spleen, and kidney 
are dangerous, in proportion to the amount 
of hemorrhage, rather than from other 
circumstances. As it would be impossible 
to determine the fact of injury of either 

P Transactions of the International Medical 
Congress of Philadelphia, 1876.] 
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the liver or spleen in a punctured wound, 
we need not enter further into the question, 
beyond stating thus much, that, if hemor- 
rhage be not fatal, there is no reason the 
patient should not recover. Hemorrhage 
will be indicated by collapse, etc. 

Wounds of the kidney or bladder will be 
suspected from blood in the urine. When 
the latter viscus is injured, as a rule, the 
case will prove fatal if urine has entered 
the sac of the peritoneum. See Injuries 
of the Pelvis. 

In concluding his remarks on this portion 
of the subject, which embraces the consid- 
eration of wounds of the viscera, the effects 
of those wounds, and their treatment, the 
author ventures to hope that the reader 
will derive some assistance from the follow- 
ing general summary — a kind of index of 
results attendant upon these injuries: 

1. That a rupture of stomach or intes- 
tine, without external wound, is a fatal 
lesion ; more fatal than when lesion of 
either viscus occurs with external wound. 

2. That when rupture of liver or spleen 
is fatal, death is generally the result of 
hemorrhage. Rupture of the gall-bladder 
is always fatal. 

3. That when rupture of the kidney 
proves fatal, death, when occurring early, 
is the result of hemorrhage ; when occur- 
ring later, is the result of extravasation of 
urine. 

4. That recovery from rupture of the 
liver, spleen, or kidney, is not improbable 
nor uncommon. 

5. That a wound of the peritoneum, 
without bruise or laceration of tissues, is 
by no means necessarily fatal. 

6. That a protrusion of intestine, or por- 
tion of other viscera, if the protruded part 
be not bruised, nor long exposed, need not 
necessarily prove fatal. 

7. That a wound of protruded intestine 
or stomach, if small, should be secured by 
ligature — if large, by sutures ; and the pro- 
truded viscus returned into the abdomen. 
The former lesion may terminate in recov- 
ery; "but wounds amounting to direct di- 
vision of the canal are irreparable," 1 unless 
artificial anus be established. 

8. That a punctured wound of viscera is 
more dangerous than a wound with protru- 
sion — less dangerous than rupture without 
external wound ; that the danger is in pro- 
portion to the size of the internal wound ; 
and that an artificial anus offers the best 
prospect of recovery when the wound is 
extensive. 

Fistula or the Stomach. 
Hennen, in his work on Military Surgery, 

1 Travers, p. 133. 
VOL. I. — 58 



observes, that "wounds of the stomach 
are extremely dangerous, though not mor- 
tal ; ' ' and he adds, that, according to M. 
Percy's observations, only four or five out 
of twenty recover. We have already al- 
luded to the prospect of recovery after a 
wound of the stomach. Recovery may, in 
the first instance, occur from immediate 
blocking up of the internal wound, and 
union of the external one by first inten- 
tion ; or recovery may be qualified to this 
extent, that the two wounds become soon 
united to each other by their margins, but 
leave an opening through the walls of the 
stomach and the external parts. An escape 
of the contents of the stomach takes place 
through this opening, which may continue 
stationary for an indefinite time ; such an 
opening constitutes a gastric fistula — fistula 
ventriculi externa ; and we now propose to 
consider its conditions and treatment. 

That the occurrence of a gastric fistula, 
or its persistence, is not incompatible with 
life, or even health, is a fact so satisfactorily 
authenticated, that it requires no confirma- 
tion on our part to establish it. We shall 
have to refer to cases which afford ample 
and conclusive evidence, not only of the for- 
mation, but of the duration of these fistulas 
over many years. A fistida of the stomach 
occurs on the escape of its contents exter- 
nally, through a lacerated or incised or 
punctured wound, after the internal and 
external wounds have become blended by 
their margins into one opening ; or the 
fistula may be the result of ulceration of 
the stomach, followed by adhesion of the 
opposed peritoneal surfaces, and idtimate 
perforation of the abdominal wall ; or the 
consequence of a foreign body making 
its way through the visceral and abdominal 
parietes ; or the result of abscess ; or the 
effect of malignant xdceration. 

When the wound, which allows the escape 
of fluid and food from the stomach, has 
become clean and healthy, granulation 
slowly produces a continuous smooth cica- 
trix between the outer skin and inner mu- 
cous surface of the stomach. This is, 
however, generally rather a tedious process, 
the cicatrization being frequently inter- 
rupted by painful excoriation and ulcer- 
ation, caused by the excessively irritating 
quality of the fluids constantly oozing out. 
But for a time the opening gradually con- 
tracts. If originally small, it may close in 
the course of a few weeks ; if not small, 
it will probably remain open many months ; 
it may remain fistulous for many years. 

The first difficulty with which the surgeon 
most probably will have to contend, will be 
the escape of the food ; the second, will be 
the prolapse of the mucous membrane. 
The escape of the food will depend, in 
amount, on the size of the opening ; the 
loss may be go great, that sustenance be- 
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eomes a question of moment ; and then re- 
course must be had to nourishing enemata. 
It is never desirable to plug the fistula to 
prevent escape of food, for the action of 
the plug is invariably to dilate the opening. 
A eompress over the opening is the best 
application for the purpose of moderating 
the escape ; and sometimes this treatment 
will succeed almost entirely in effecting the 
desired objeet. 

The prolapse of the nmeous membrane 
will depend very mueh on the size of the 
opening, as also somewhat on the part of 
the stomach implicated in the fistula. If 
the opening be in the upper portion of the 
large extremity, the prolapse will probably 
be but slight ; whereas if the opening be 
towards the lower part, or pyloric extremity, 
the protrusion will be more trcmblesome. 
However, prolapse of the mucous mem- 
brane does not generally offer any difficulty 
in treatment ; it is visually readily returned, 
but requires slight pressure to keep it from 
escaping through the fistula. 

The following well-known case so well illus- 
trates the points above alluded to, that we 
cannot help introducing it shortly, for that 
purpose. Alexis St. Martin, aged eighteen, 
was wounded by a musket on the left side, 
when about a yard from the muzzle. The shot 
blew off the integuments and muscles, to the 
size of the hand, fractured and carried away 
the anterior half of the sixth rib, fractured 
the fifth rib, lacerated the lower part of the 
left lung and the diaphragm, and perforated 
the stomach. On the sloughs separating, a 
perforation large enough to admit the middle 
finger was observed in the stomach (besides 
other injuries, which do not bear on this 
question). For seventeen days everything swal- 
loived passed out through the wound; and the 
patient was kept alive chiefly by nourishing 
injections. At every dressing of the wound, 
the contents of the stomach flowed out; its 
coats frequently became everted, or protruded 
so far as to equal in size a hen's egg, but were 
easily returned. After the fourth week the 
lad's health was quite restored. For some 
months the food could be retained only by 
wearing a compress and bandage ; then a small 
fold or doubling of the villous coat began to 
appear, which gradually increased till it filled 
the aperture and acted as a valve, while it ad- 
mitted of being pushed back by the finger 
from without. The wound was inflicted in 
June, 1822, and St. Martin was alive in March, 
1833. The orifice of the wound was then in 
the same state as in 1824, being about two 
inches and a half in circumference. When 
the stomach was entirely empty, the valve 
was generally forced out through the orifice, 
together with a portion of the mucous mem- 
brane equal in bulk to a hen's egg. After he 
had slept for a few hours on the left side, the 
protruded portion became so much larger as 
to spread over the neighboring integument 
five or six inches in circumference, and fairly 
exhibited the natural rugse, villous membrane, 
and mucous coat lining the gastric cavity. 1 

1 For further interesting particulars of this 



In the Med.-Chir. Trans., vol. xli., a case is 
related by Dr. Murchison, of a woman aged 
thirty-four, in whom a fistula was occasioned 
by the continued pressure of a copper coin 
over the epigastric region ; ulceration was set 
up; and the pressure, constantly applied to 
the surface of the ulcer, at last effected a com- 
munication from without into the cavity of 
the stomach. Dr. Murchison has added to the 
particulars of this case a short table of cases 
of gastric fistulas, many of them the result of 
disease commencing from within. 

The treatment of a gastric fistula should, 
in the early days of its occurrence, be most 
simple. The parts should be kept scrupu- 
lously clean, and the compress and bandage 
and other dressings frequently changed; 
lint, moistened with tepid water, is the 
simplest and most cleanly dressing, and 
shovild be used as soon as the wound has 
commenced to granulate ; and as long as 
there is any tendency to contraction nature 
should be permitted to pursue her eourse 
unmolested. Frequently, such fistulse will 
close without our interference. 

When all further prospeet of closure is 
at an end, when contraction of the orifice 
of the fistula appears to have been carried 
to the utmost, and the fistula indicates 
that, without some surgical assistance, it 
may remain patulous for the period of the 
patient's life, then it becomes the duty of 
the surgeon to endeavor to assist in the 
closure of the orifice ; otherwise the fistula 
will last for years. Kieherand mentions 
one extending over a period of nine years. 
In Haller's Dissertations two cases are re- 
corded, one by Etmuller, in which the fis- 
tula continued open for ten years ; another 
by Wenker, in which it remained patulous 
for twenty-seven years. Under such pros- 
pects the presence of a gastrie fistula be- 
comes a grave evil, and all practicable 
efforts should be made to relieve the pa- 
tient. The prospeetof closure held out by 
a plastic operation is such, that we may 
attempt by repeated operations to close the 
orifice, even should the first prove unsuc- 
cessful. Dr. Middeldorpff 1 has related a 
case, in which he lately succeeded in al- 
most entirely closing a gastric fistula (ap- 
parently the result of some ulcerative pro- 
cess in the stomach), which had existed 
some five years. A flap of skin was brought 
up from the lower extremity of the open- 
ing, and fixed to its edges by sutures. The 
whole of the surfaces united, with the ex- 
ception of a point the size of half a pin's 
head. As this fistula happened to be sit- 
uated between the cartilages of the sixth 
and seventh ribs on the left side, it was in 

case, we must refer our readers to Dr. Beau- 
mont's Experiments and Observations on the 
Gastric Juice, and the Physiology of Digestion. 
1 Brit, and For. Med.-Chir. Rev., October, 
1860, p. 545, from the Wiener Wochenschrift, 
Nos. 3-6. 
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an unfavorable position for contraction, and 
m an equally unfavorable part for the suc- 
cess of any attempts made to close it. The 
almost complete success of Dr. Middel- 
dorpff is very encouraging, under the cir- 
cumstances of the case he has related ; and 
should lead us to anticipate complete relief 
from a similar operation, were the fistula 
situated below the cartilages of the ribs, 
and in a situation in which the tissues yield 
more readily. Sometimes one or two si- 
nuses burrow round an abdominal fistula ; 
should such exist they should be laid open 
before the attempt is made to close the 
principal artificial aperture.. 

FistuliK of the gall-bladder may be the 
result of abscess caused by the presence of 
a gall-stone. Such cases are very rare, nor 
do they require much more than a passing 
notice. Before such a fistula can form, the 
patient must have had pretty marked evi- 
dence of previous mischief in the neighbor- 
hood of the liver and gall-bladder, with 
constitutional disturbance of no slight char- 
acter. The treatment, as far as the sur- 
geon is concerned, should be to give exit 
to matter as soon as local evidence of its 
collection is in any degree marked, or its 
existence suspected. Should a gall-stone 
be lodged in the abscess, or present at the 
opening, some degree of caution is neces- 
sary in interfering with it ; but the sooner 
it can be removed without risk, the earlier 
will be the relief afforded to the patient, 
and the sooner will the parts commence to 
recover. There may remain a fistula with 
bile escaping from it for some time, but 
unless there be some marked reason for 
surgical interference, it were better to leave 
the parts to contract of themselves. 

Artificial Anus. 

Artificial anus ' ' generally results from 
loss of substance consequent on mortifica- 
tion of the bowel in strangulated hernia, 
but may be the consequence of penetrating 
wounds, or of ulceration of the canal from 
internal or external causes." 1 Whether 
artificial anus be the result of accident or 
disease or operation, the conditions which 
the opening may assume, or the treatment 
to be adopted for its relief, in either case 
cannot vary to any great extent. We there- 
fore propose to consider the evil under both 
aspects. 

As in lesions of the stomach, so in fistu- 
lous apertures of the intestine, there may 
be a small or large permanent opening, es- 
tablished by the union of the sides of the 
internal wound with the circumference of 
the wpund in the abdominal parietcs. But 
the size of the fistulous orifice, through 
which escape of feculent fluid takes place, 

1 Lawrence, Oa Hernia, p. 379. 



will depend entirely on the amount of de- 
struction of the intestinal wall, not at all 
on the original size of the external wound. 
In proportion to the loss of the former, 
there will be experienced a difficulty in 
closing the latter, and in proportion to the 
distance of the common orifice from the 
pylorus will the chance of immediately sav- 
ing or of prolonging life be increased. For 
the purpose of considering the general fea- 
tures of an artificial anus in its early con- 
dition, we will assume that, whether the 
fistula be the result of wound, or mortified 
bowel, or other cause, the orifice in the 
bowel has become fixed to the margins of 
the external aperture ; that all sloughs 
caused by injury or disease have become 
separated ; and that there is, at the open- 
ing, a continuous surface from the integu- 
ment without to the bowel within. What 
characteristics may we expect to find about 
such an opening? Usually the aperture 
will be more or less round, but it may be 
oblong and irregular. The smaller it is, as 
a rule, the more circular will be its shape. 
The margin will seldom present a smooth 
or healed condition, but will often be some- 
what puckered, and more often excoriated 
and bleeding. The skin surrounding the 
aperture will generally be much irritated, 
sometimes quite sore, and often very sen- 
sitive or exquisitely painful ; all which is 
the result of the irritating matters escaping 
from the gut and running over the integu- 
ments round the fistula. As the orifice of 
the fistula contracts, the surrounding skin 
is thrown into slight ridges, the furrows 
between which become sometimes deeply 
ulcerated. The condition of the orifice 
itself will depend much on the size of the 
opening; if small, the mucous membrane 
will generally be observed at the bottom of 
the orifice, and a constant oozing of fecu- 
lent matter and intestinal mucus will per- 
sist as long as the orifice remains. 

If the orifice is large, some amount of 
prolapse will constantly occur through the 
fistula ; but when the intestine retains its 
proper position within the abdomen, from 
the posterior wall of the fistula will be ob- 
served a fold of membrane — its thin edge 
projecting towards the outlet. If the de- 
struction of the bowel has been extensive ; 
for instance, if the bowel has been divided, 
and the divided extremities have become 
attached to the external wound ; or if three- 
fourths of the wall of the intestine has 
been lost by slough, or shot away, and an 
artificial anus has been formed, then we 
shall be able to observe distinctly the upper 
and lower orifices of the bowel, and between 
them the fold of mucous membrane will be 
seen projecting almost to the level of the 
external outlet; in fact, so as to form a 
distinct and prominent partition which ex- 
tends from behind forwards, between the 
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openings of the upper and lower portions 
of the gnt. In proportion to the projec- 
tion of this fold into the wound, so is the 
obstruction to the passage of the contents 
from one opening to the other. The fold 
may even, and often does, project suffi- 
ciently to lap over the lower opening, and 
then will conduct the whole of the contents 
of the upper division of the bowel directly 
outwards through the artificial anus. The 
fold, to which we have now drawn atten- 
tion, constitutes an important feature in 
the ultimate condition and in the treatment 
of artificial anus ; to this fact we shall refer 
presently. 

Such, then, are the general external 
characteristics of artificial anus. We have 
now to examine the conditions, within the 
abdomen, of the portion of bowel impli- 
cated in the opening. If we trace a con- 
volution of the upper portion of the intes- 
tine towards such an aperture, on approach- 
ing the latter, the bowel will be observed, 
within the last few inches, to form an angle 
more or less acute with the portion of in- 
testine which forms the commencement 
of the lower division. According to the 
amount of destruction of the bowel, and 
the prominence of the fold of mucous mem- 
brane within the wound, will be the acute- 
ness of the internal angle ; and if the angle 
be very acute, in consequence of extensive 
destruction, the portions of bowel forming 
the angle will lie more or less side by side, 
or sometimes across each other, as they 
approach the fistula. The serous surfaces 
of these opposed portions are not generally 
adherent to each other. Intestinal convo- 
lutions may dip down between them, and 
even push forwards a serous sac into the 
artificial opening. This is an important 
fact, viz. , that the mass of intestine within 
the abdomen is only protected externally, 
at the artificial opening, by the thickness 
of the wall of the adherent bowel. The 
serous surface of the intestine, where the 
latter- is adherent to the abdominal wall, is 
continuous with the parietal peritoneum 
all round the false opening ; for the two 
serous surfaces, parietal and visceral, have 
become adherent to each other, either pre- 
vious to the sloughing of the bowel in a 
hernia, or subsequent to the wound of the 
intestine in an injury. The adhesions, 
which unite the intestinal to the external 
orifice, occur first on the peritoneal face 
of each opening, and are at first slight, but 
subsequently become more firm as they 
become vitalized. But the extent of such 
adhesions is never broad, nor capable of 
offering much resistance to the pressure of 
the viscera within. Sir TV. Lawrence justly 
observes, "The abdominal cavity is pro- 
tected at the margin of the opening by a 
feeble barrier ; the extent of the adhesions 
being only from half a line to a line, some- 



times, but rarely, reaching to half an 
inch." 1 As the membrane covering the 
bowel attached to the orifice is thus contin- 
uous with the parietal peritoneum within, 
so the membrane lining the bowel is con- 
tinuous with the cuticle which surrounds 
the artificial anus without. 

Such, then, are the general and early 
conditions usually found in a case of artifi- 
cial anus ; certain variations may be met 
with, dependent on locality. In an artifi- 
cial anus, the result of an accidental wound 
of the large intestine, or the consequence 
of an opening made into the colon in the 
lumbar region for the relief of obstructed 
bowel, the probability is, that no fold of 
mucous membrane will exist, such as is ob- 
served when any considerable portion of 
the small intestine has been destroyed. 
When the opening is high up and impli- 
cates the jejunum, the fluids which escape 
are less offensive than when the opening 
exists in the lower part of the intestine. 
When the opening is in the large bowel, 
the discharge often consists of hard fecu- 
lent masses, and is always of the character 
of that passed naturally from the rectum. 
Within also, when the large bowel is im- 
plicated, there need be little disturbance of 
the natural position of the bowel; there 
need be no angle formed by the upper and 
lower portions of the bowel fixed at the 
aperture ; and there need be no adhesions 
of the serous surfaces to secure the wounded 
intestine to the abdominal wall, as the 
bowel may have been opened external to 
the serous sac. 

Certain changes will occur in an artificial 
anus, as time passes. If the opening was 
originally small in the intestine, the exter- 
nal orifice will gradually contract, the es- 
cape of the contents will diminish in pro- 
portion to the contraction, and in some 
few weeks or months, the aperture may 
close. If the aperture in the intestine was 
originally large, the artificial opening will 
gradually become less, up to a certain point, 
and then remain stationary in size. The 
edges will often become thick and callous, 
and will also occasionally become puckered 
inwards ; at the same time, the fold of 
membrane which projects from within, be- 
comes gradually directed away from the 
orifice which leads into the upper portion 
of the bowel; for the stream of feculent 
matter acts constantly against the corre- 
sponding surface of this projection, and in- 
clines it towards the orifice of the lower 
portion, sometimes so as to close it com- 
pletely, and thus effectively prevents the 
passage of feces from the upper into the 
lower portion of the bowel. In proportion 
to the extent and projection forwards of 
this fold, will the passage of feculent fluid 



1 Lawrence, On Hernia, p. 
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,or food across the area of the artificial anus, 
and through the lower portion of the intes- 
tinal canal, be diminished ; the fold acts as 
a dam across the natural passage, and di- 
rects the stream through the new aperture, 

Fig. 190. 




Fig. 190. Artificial anus, showing the angle between the 
two portions of intestine. The lower portion of gut in the 
drawing is the one nearer the stomach, and is larger than 
the other. (Museum of Royal College of Surgeons, No. 1384.) 



to be discharged externally. And as the 
facility of communication from one to the 
other becomes less, so the orifice of the 
lower portion contracts, while that of the 
upper portion often becomes dilated and 
thickened. As the artificial orifice is not 







Fig. 191. Artificial anus with prolapsus. (Museum of Royal 
College of Surgeons, No. 1386.) 



the control of all voluntary efforts or desire. 
The patient's health will become much de- 
teriorated if the small intestine is open far 
above the ileo-cascal valve; nutrition is 
then but imperfectly carried on. The pa- 
tient suffers greatly from the exco- 
riation caused by the acridity of the 
discharge, the constant moisture of 
the skin, and the frequent necessity 
to cleanse the wound ; so that with 
a slight attack of diarrhoea, or other 
exhausting ailment, one in such a 
condition rapidly sinks. "The pros- 
pect of regaining and preserving 
health and strength," observes Sir 
W. Lawrence, "when the continuity 
of the intestine cannot be restored, 
depends entirely on the situation of 
the unnatural opening ; is greater in 
proportion as that is nearer to the 
inferior end of the canal, and smaller 
as it approximates to the stomach." 
One of the most marked effects of 
an artificial anus, whenever the fecu- 
lent fluids escape entirely through it, 
is that the. lower portion of the bowel, 
t. e. , all below the aperture, becomes 
contracted ; and in time, so much so 
as hardly to be recognizable as the 
intestine of an adult. The tube is, 
however, rarely obliterated. Dupuytren 
mentions a case which occurred in the Hos- 
pital of Val-de-GrrS,ce, in Paris, observed 
by M. Begin, and in which the lower por- 
tion of the bowel was obliterated, and 
formed a solid cord. The portion of intes- 
tine forming the artificial anus 
was the transverse colon. The 
patient was eighty years of age 
when he died, and he had suf- 
fered from artificial anus for forty 
years. The lower portion of the 
rectum was not quite obliterated, 
but next to the artificial orifice, 
no trace of canal was to be found. 1 
In an artificial anus there is a 
constant tendency towards pro- 
lapsus of the bowel (Fig. 191). 
There may also occur a hernial 
protrusion behind or through the 
wall of the adherent intestine, 
or between it and the external 
wound (Fig. 192). This is not 
frequent. Prolapsus usually takes 
place through the orifice of the 
upper portion, and is a common 
occurrence to a slight extent. 
Generally the protruded bowel 
is readily returned, and can then 
be retained by gentle pressure' se- 
cured by a bandage or truss. But 
prolapsus may be very extensive, 
and may even prove fatal. 



guarded by a sphincter muscle, the escape 
of the contents is constant, and is beyond 



1 Dictionnaire de Med. et do Chir. pratiques, 
torn, iii., p. 133. 
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A patient operated on by the author, in the 
autumn of 1S59, for strangulated femoral her- 
nia, was found, when the sac Avas opened, to 
have mortification of the greater portion of 
the circumference of a piece of small intestine. 
The bowel was cut open where dead, and the 
protruded intestine left in the wound. An 
artificial anus was thus established; and 
though the patient was greatly reduced, and 
extremely ill for many days subsequently, sbe 
recovered sufficiently to quit the hospital 
about three months after the operation. The 
artificial anus was then rather more contracted 




Pig. 192. Artificial anus, with prolapsus and hernia (ideal 
representation), a, The abdominal wall, b, Iho coils of intes- 
tine inside the peritoneal cavity, some of which have formed 
a hernia, and are represented at c, external to the abdo- 
men, covered with the peritoneum, which is marked by 
an asterisk, d, One of the two coils forming the artificial 
anus which is prolapsed, and shows its mueous surface ex- 
ternal to the abdominal wall. 



membrane was dark-colored and almost black 
from congestion, and blood was oozing from its 
surface generally. The protruded portion of 
bowel was thrown into several convolutions, 
was greatly distended and much solidified, and 
excessively tender when touched. She was 
admitted into St. George's Hospital, where, 
after consultation with Mr. Cutler the author 
attempted the reduction of this really fright- 
ful-looking mass of prolapsed bowel. While 
attempts at reduction were being made with 
extreme care and much gentleness, a quantity 
of intestine (covered with peritoueum) was 
observed to escape suddenly from the 
abdomen, by the side of the bowel 
already prolapsed and covered with 
mucous membrane. A double compli- 
cation now existed. The exact pecu- 
liarities of this complication will it is 
hoped be understood by reference to 
the accompauying illustration; but, 
to render the case more clear, its vari- 
ous stages and conditions are shortly 
recapitulated. Previous to the occur- 
rence of the prolapsus, the original 
openings in the intestine and the ab- 
dominal wall were adherent to each 
other by their opposed margins, so that 
one common opening, the. artificial 
anus, was the result ; the visceral and 
parietal peritoneum being continuous 
with each other around the internal 
aspect of the opening. Through this 
common opening a portion of the upper 
bowel became prolapsed, and projected 
externally. This projection was the 
mass covered with mucous membrane, 
which was sceu in the first instance. 
The pressure exerted by the protrusion 
of so large a mass of bowel on the 
margins of the artificial anus, caused 
the adhesions between the two original 
wounds to give way ; consequently the 
openiug in the wall of the bowel was 
no longer attached to the abdominal 
opening ; and the latter now commu- 
nicated directly with the interior of 
the peritoneum. Through this open- 
ing, leading into the cavity of the peri- 
toneum, the portion of bowel covered 



with peritoneum passed out ; but there 
than at first, but almost all the fseces passed ! had already escaped, through the same external 



externally through the opening. She gradu- 
ally gained strength, and recovered sufficiently 
to be able to do a little work. About six 
months after she left the hospital, one after- 
noon while lifting some furniture when clean- 
ing her room, she felt something suddenly 
wrong in the region of the artificial anus, and 
immediately experienced {Treat pain. She was 
only able to get onto the bed, and being quite 
alone, was unable to procure assistance. She 
now perceived that there was a large protrusiou 
at the artificial anus. In the evening her hus- 
band returned home, but so drunk that he 
could not be made to understand the urgency 
of her sufferings, and would not consent to 
any medical advice beim; procured. The poor 
woman passed the nisrlit in great suffering, 
and in the morning the husband, having re- 
turned to his senses, called Dr. Martyn, of 
Brompton, to see her. Hearing the particulars 
of her history, Dr. Martyn asked the author to 
visit her. A large mass of prolapsed bowel, 
some three feet in length, was found lying ex- 
ternal to the artificial opening. The mucous 



opening, the prolapsed bowel. The following 
condition of parts, therefore, was found at the 
aperture in the abdominal wall : 

Several convolutions of bowel protruding 
externally and without sac. In the walls of 
one portion of this protruding mass was the 
opening of the bowel made at the time of the 
operation for the relief of the hernia : and 
through this opening projected a large mass of 
prolapsed bowel ; the mucous membrane of 
which was of a dark-red color and highly con- 
gested. So that, side by side, exposed to the 
air and lying outside the abdominal wall, there 
Avas intestine protruding covered by peri- 
toneum, and intestine prolapsed covered by 
mucous membrane ; the two being but portions 
of one mass of small intestine escaped from 
the peritoneal cavity, through an artificial 
outlet at the femoral ring. 

The prolapsus was readily reduced, by draw- 
ing upon the portion of bowel which had last 
escaped. The latter was traced to the point 
where the invagination commenced, and was 
then gently pulled until the invaginated por- 
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tion was entirely unfolded. The intestine was 
then easily returned into the abdomen, and 
the original wound of the bowel secured to 
the margins of the external opening with 
sutures. The poor woman was so much ex- 
hausted by her prolonged sufferings, that she 
expired the following morning. The portion of 
intestine below the wound was found very 
much contracted, and free from feculent mat- 
ter. 

When hernial protrusions occur through 
an artificial anus, the coverings of the 
hernia will be solely formed by the coats 
of the adherent intestine, mucous mem- 
brane outside, and peritoneum within ; 
but should the hernial protrusion be other 
than small, we must anticipate some sepa- 
ration of the adhesions which attach the 
orifice of the bowel to the abdominal wall, 
as occurred in the case last described. In 
such a case, the pressure exerted on the 
intestine round the orifice would be very 
considerable, and the protruded sac might 
even be ruptured from this cause. 
. The treatment of artificial anus depends 
much on the features of each case. When 
the opening is small, we need do little more 
than require the patient to be kept as clean 
as the circumstances of the case will per- 
mit, and meanwhile endeavor to restrain 
the escape of feces or food through the 
orifice, by the application of gentle pres- 
sure. Closure of the opening will fre- 
quently occur, in such a case, without any 
further interference on the part of the sur- 
geon. A young woman, operated on for 
strangulated femoral hernia, by Mr. John- 
son, in St._ George's Hospital, recovered 
with an artificial anus in the left groin. By 
degrees theopening gradually contracted ; 
once or twice it appeared closed ; again 
opened ; and, some eight months after the 
operation, became entirely healed. A sim- 
ilar case occurred in the practice of the 
author, though the artificial aperture closed 
in a much shorter period. 

If the opening shows no tendency to 
close, and the patient objects to operative 
interference, the inconvenience can be but 
little mitigated by external measures. 
Pressure offers the best prospect of regu- 
lating somewhat the essupe of the feces. 
Various arrangements have been adopted 
to alleviate the distress of the patient ; re- 
ceptacles of different shapes and materials 
have been so fixed to the body, as to cover 
in the orifice of the bowel and receive its 
contents as they pass out. But though 
much ingenuity has been exercised upon 
the construction and adaptation of such 
appliances,_ at best they have been found 
of but trifling service. Mr. Lawrence 
recommends the constant use of a truss to 
prevent prolapsus; and the author's ex- 
perience induces him strongly to advocate 
the importance of this recommendation. 



A compress of linen placed in the opening, 
with a larger pad over it, and a truss ap- 
plied over the whole, will in a great measure 
restrain the contents, as well as prevent 
the protrusion of the bowel. 

The relief or closure of artificial anus 
has been attempted by surgical interference. 
Before alluding to the measures adopted 
for what is termed a radical cure, we 
must shortly refer again to the condition 
of an artificial anus which has baffled the 
surgeon's attempt to close it by pressure. 
In such a ease, the orifice of the upper 
portion of the bowel will be well marked, 
and the fold of mucous membrane (eperon, 
as it is termed by French authors) will be 
more or less prominent. If a finger can 
be passed into the opening of the upper 
portion, and another into that of the lower 
portion of the bowel, and the ends of the 
fingers be approximated, they will only be 
separated at these two points by the op- 
posed walls of the intestine ; but for an 
instrument to pass through from one por- 
tion of the intestine to the other, the peri- 
toneum would have to be necessarily twice 
perforated ; for usually no adhesions exist 
between the serous surfaces corresponding 
to these points. The eperon, or fold, at 
its free margin, consists of two layers of 
mucous membrane; but immediately be- 
hind the free border will be formed of the 
muscular and serous layers of the bowel. 

In order to push back the prominent 
edge of the eperon, Desault -passed a tent 
of linen three inches in length into the in- 
testine, through an artificial anus in a pa- 
tient under his care, and covered the open- 
ing with a compress and bandage. This 
tent he proposed to remove twice a day, to 
allow the evacuation of the feces ; but he 
found that, after some noise and pain in 
the bowels, some fluid was discharged 
through the rectum, and during three fol- 
lowing clays several motions were passed. 
The tent was discontinued on the eighth 
day, and the opening was closed by com- 
press, and supported by a truss. The case 
quickly recovered. It is stated that noth- 
ing had passed through the rectum in this 
ease, from the time of the receipt of the 
woun 1 which produced the artificial anus, 
until the treatment alluded to was adopted 
by Desault, a period of four years. This 
method of treatment can only be recom- 
mended for trial in cases in which the in- 
ternal angle of the bowel is not veiy 
acute, and consequently when the eperon 
is not very prominent. In fact, in such 
cases, with proper care and simple pressure, 
time will most probably insure permanent 
obliteration. of the artificial opening.^ 

It will now be evident that the chief ob- 
stacles to the closure of an artificial anus, 
which defies the usual palliative treatment, 
arise from the loss of intestinal wall, the 
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consequent acuteness of the angle at which 
the portions of the intestine meet at the 
aperture, and the unavoidable prominence 
of the eperon or fold — conditions which 
most effectually interfere with the passage 
of feces into the lower division of the 
bowel. If the serous surfaces of the two 
portions of the intestine, within a few 
inches of the opening, were adherent to 
each other, nothing would appear more 
justifiable or easier than to divide the 
eperon some distance inwards, commencing 
at its free margin ; and then this process 
of treatment would probably be as safe as 
it would be easy. A direct and free com- 
munication between the upper and lower 
portions of the bowel would be thus im- 
mediately established ; the eperon would 
be destroyed ; the feces would flow along 
the natural channel more readily than 
escape externally, especially if pressure 
was applied over the opening. But it has 
been explained that the eperon is formed 
merely of a duplication of the mesenteric 
or attached border of the wounded bowel ; 
the artificial aperture would, in most cases, 
be situated in some portion of the former 
free surface. The duplication would there- 
fore consist, within the intestine, of two lay- 
ers of mucous membrane ; within the abdo- 
men, of two layers of serous membrane, 
and intermediately of the muscular and 
cellular coats of the bowel. To divide this 
eperon to a sufficient extent to relieve the 
obstruction it produces, would necessitate 
cutting into the cavity of the peritoneum ; 
for we should have to cut through the op- 
posed portions of bowel. Even a further 
risk would have to be encountered. There 
might be intestinal convolutions lying be- 
tween those two surfaces of bowel, which 
must necessarily be divided in order to se- 
cure sufficient increase of space in the ca- 
nal ; therefore an instrument carried across 
the space occupied by such convolutions 
might seriously injure any portion of viscera 
there interposed. 

To Dupuytren 1 we are indebted for origi- 
nating a method of treatment which, per- 
haps of all others, holds out the prospect 
of dividing the eperon, with as little 
amount of risk to life as can possibly be 
obtained in so formidable an undertaking. 
But the fact must be fully appreciated, 
that any interference with this eperon, or 
projecting fold, must always necessarily be 
attended by considosable risk of peritonitis, 
and danger to life. 

"Restoration is seldom accomplished by 
the united efforts of nature and art, "writes 
Dupuytren, "when the loss extends to 
four-fifths, or to the entire circumference 
of the intestine, with or without the 

1 Memoires de l'Academie de Medecine, tome 
i., 1828. 



mesentery, whatever may be the extent of 
the mischief in length. The destruction 
of the bowel, the contraction and change 
of direction in the tube, the projection of 
the ridge and septum, are here carried to 
the greatest extent, and constitute an in- 
superable obstacle to the transmission of 
the intestinal contents in their natural 
course. If compression be employed with 
sufficient exactness to prevent escape of 
feces, symptoms of strangulation are pro- 
duced, such as colic, nausea, vomiting, 
hiccough." 

Dupuytren saw that if, without opening 
into the cavity of the peritoneum, he 
could in extreme cases destroy the Eperon 
by any means which would facilitate the 
passage of feces in their natural course, 
the probable result would be the closure 
of the artificial anus ; but that, without the 
removal of the eperon, there was no pros- 
pect of relief. He determined to make the 
attempt to establish a direct communica- 
tion between the upper and lower portions 
of the gut by destroying the septum. After 
one or two attempts to effect this by pres- 
sure and ligature, he ultimately made use of 
an instrument, which he termed an enter o- 
tome. By the application of this instru- 
ment, he considered that the projecting 
ridge and septum might be destroyed in a 
short period. It is here only requisite to 
state, that this instrument is so constructed 
that it somewhat resembles a pair of for- 
ceps, the blades of which can be separated 
from each other, or, when adjusted to the 
septum, can be approximated by the action 
of a screw, so closely as to be firmly fixed 
on the part embraced in their grasp. One 
blade, being grooved, receives the edge of 
the other, when the instrument is closed ; 
so that any intervening tissue, thus firmly 
grasped, is so effectually compressed as to 
be destroyed in a very short time. When 
it has been decided to use this instrument, 
"the first step is to find the two openings 
of the intestine, and to determine accurately 
the direction taken by the corresponding 
portions of the canal. Usually this is the 
longest and most difficult part of the pro- 
ceeding. The discharge of the contents 
generally points out to us, without much 
trouble, the orifice and course of the upper 
end. But greater difficulty is experienced 
in discovering the lower. When the posi- 
tion of the openings and the course of the 
two portions of bowel have been ascer- 
tained, one branch of the enterotome is in- 
troduced into one end of the bowel, and, 
according to circumstances, carried to the 
depth of one or more inches ; the other 
branch is placed to a corresponding depth 
in the other end." 1 The blades are then 
adjusted and firmly fixed by the action of 

1 Dupuytren, op. cit. 
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the screw. Dupuytren recommended that 
the pressure should at once be carried to 
such an extent as to extinguish circulation 
and life in the part immediately ; and, to 
prevent circulation being re-established at 
any point, he advised the pressure to be 
increased every second day. 

The application of the instrument does 
not usually occasion much pain, according 
to Dupuytren' s statement. The effects of 
the application will not be completed for 




Fig. 193. Gross's enterotome. 

seven or eight days ; after which the sepa- 
ration of the sloughs, occasioned by the 
strangulation of the intestinal wall, will 
allow the instrument to be removed with- 
out further trouble, and without the blades 
being opened. " By the division and loss 
of substance, the ridge and the double sep- 
tum, which separate the two ends of the 
bowel, are destroyed, so as to re-establish 
the interrupted communication between 
them, and restore the natural course of the 
aliment and faeces. " l This treatment ap- 
pears simple enough and most rational, 
when considered merely as a mechanical 
procedure ; but in practice we must not be 
surprised if its adoption were to prove, pro- 
ductive of very severe symptoms in many 
cases, and even fatal in not a few. In the 
first instance, when closing the blades of 
the enterotome, we run the risk of catch- 
ing between the blades a portion of intes- 
tine not implicated in the artificial anus ; 
and if we escape this danger, we have to 
run great risk of setting up peritonitis, by 
the action of the instrument on the two 
surfaces of that membrane inclosed within 
the blades. Still, on the other hand, it 
must be remembered that the patient has to 
submit to a most loathsome condition — 
great suffering and continued annoyance 
without any prospect of relief; while in 
many cases there is also the probability of 
life being much shortened, from the want 
of adequate nutrition. The surgeon, in 

Eroposing the operation to a patient, can 
onestly state that it holds out the pros- 
pect of permanent benefit, though its per- 
formance is attended by considerable risk ; 
but the patient himself should decide 
whether to submit to it, after having had 
placed before him all the reasons for and 
against its adoption. 

[Dr. Byrd, of Quincy, 111. , has proposed 

1 Op. cit. 



a method of operating for the closure of 
artificial anus, as follows: Instead of the 
enterotome commonly employed for di- 
viding the eperon he uses one like that of 
Dr. S. D. Gross. (Fig. 193.) Dr. Byrd's in- 
strument is, however, simpler, being made 
of a steel^ wire, bent so as to close the 
blades by its own elasticity. 

The fenestrate! blades are designed to 
remove a section from the fold of intestine 
and thus make the connection more direct 
between the upper and lower 
segments of the bowel. Instead 
of freshening the edges of the 
fistula by removing a portion 
of the granulating margin, he 
makes an incision at the junc- 
tion of the granulating and cuta- 
neous surfaces, around the fis- 
tula, deep enough to allow the 
granulating and mucous surfaces 
to_ be folded into the opening. When 
this partially separated margin is turned 
inward, deep sutures are taken three- 
fourths of an inch from the freshened 
margin of the skin, passing down to the 
deepest part of the incision. When the 
deep sutures are made tight the granu- 
lating flaps will be forced inward. The 
superficial portions of the wound are ac- 
curately adjusted by fine points of suture.] 

The following are the results which Du- 
puytren arrived at from his own experience 
and that of others, in the use of the en- 
terotome : 

Of forty-one operations, twenty-one were 
performed by Dupuytren, and twenty by 
other surgeons. Three cases terminated 
fatally ; one from supposed fecal effusion ; 
one from peritonitis excited by the opera- 
tion. Of the remaining thirty-eight, the 
greater number had no unpleasant symp- 
toms : some had colic, nausea, and vomit- 
ing. Fistulas, more or less extensive, re- 
mained in nine ; rendering the constant use 
of a truss necessary. Twenty-nine patients 
were completely cured, in periods varying 
from two to six months. 

Some doubts have been expressed by 
M. Jobert 1 respecting the correctness of 
Dupuytren's conclusions regarding the 
safety of this operation ; and the former 
recommends that, in the use of the instru- 
ment, the pressure should, in the first in- 
stance, be gradual, and only increased as 
the symptoms permit. He has observed 
all the symptoms of strangulation follow 
the application of the blades, when applied 
so firmly as immediately to destroy the life 
of the part, and states that fatal cases have 
occurred after such application. 

Surgeons have had but little experience 

1 Traite des Mai. cliir. du Canal intest., torn, 
ii., p. 125. 
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in the application of the enterotome in 
this country. Fortunately the cases requir- 
ing its use are rare in the present day ; but 
if we are permitted to draw a conclusion 
respecting the advantages of treatment by 
the use of the enterotome, and the effects 
produced by its application, we would most 
strongly advocate a gradual, rather than a 
rapid closure of the blades, in any case in 
which it was considered advisable to em- 
ploy the instrument. 

Foreign Bodies in the Stomach and 
Intestines. 

The introduction, whether accidental or 
intentional, of foreign bodies into the 
stomach, is not an uncommon occurrence ; 
their retention in the alimentary canal is 
generally productive of evil ; and therefore 
the management of such a case is well 
worthy the utmost consideration of the 
medical practitioner. The term "foreign 
body" is applied to a substance which, 
when introduced into the stomach or 
bowels, is proof against the rapidly dis- 
solving action of the gastric fluid ; such a 
substance as retains its original size and 
general configuration while stationary with- 
in, or while passing through, the intestinal 
tube. 

Great varieties of foreign bodies have 
been found in the stomach and intestines 
after death : and though it may not be 
necessary here to enumerate all, it will be 
found desirable, practically, to distinguish 
certain varieties from others, and so to 
classify them ; for according to their char- 
acter, consistence, or shape, they act more 
or less prejudicially on the parts which sur- 
round them. 

The following classification will embrace 
sufficiently the varieties most frequently 
met with : 

1. Round and flat bodies, such asmoney, 
fruit-stones, bullets, pebbles, calculi, etc. 
These substances are generally the least 
dangerous, in their effects. 

2. Materials which, by accumulation, 
form large masses ; such as hair, string, the 
husk of the oat, etc. Such substances 
generally constitute the largest foreign 
masses met with in the food-tube. 

3. Sharp-pointed or cutting bodies ; such 
as pins, fish- or other bones, knives, false 
teeth, etc. These are generally attended 
by fatal consequences, if they become 
lodged in the stomach or intestine. 

Foreign bodies may remain in the stom- 
ach for a certain period without producing 
much inconvenience ; but generally, when 
retained, they are attended, sooner or later, 
by serious, if not fatal consequences. The 
treatment of a case in which a foreign body 
has become lodged in the alimentary canal, 
gastric or intestinal, must therefore be ever 



a subject of extreme anxiety. If the sub- 
stance be a piece of money or any other 
small body, it will be passed, often without 
much discomfort, in the course of a few 
days, sometimes within forty-eight hours 
of having been swallowed. But should the 
substance be a bone, or other irregular- 
shaped or uneven mass, it may be some 
weeks before it escapes through the rec- 
tum ; and its progress through the tube is 
often attended oy pain, and sometimes much 
distress and suffering, in passing the ex- 
ternal outlet. 

The early symptoms, indicative of a 
foreign body in the stomach, will depend 
very much on the shape and nature of the 
mass. If it be a pin, or a fish- or sharp 
meat-bone, or any steel instrument pointed 
or uneven, or metallic tooth-plate, the 
symptoms usually present will be pain re- 
ferred to the epigastrium — pain sometimes 
of a very severe character; a sense of 
weight and discomfort at the stomach ; 
often a desire to vomit, or an actual ejection 
of the contents of the stomach, and blood, 
either mixed with the fluid thrown up, or 
passed in the motions. If the patient is 
thin and the substance large, it may occa- 
sionally be detected through the abdominal 
wall. When the foreign body is formed by 
an accumulation of hair or other tissues, 
introduced into the stomach by degrees 
from time to time, the symptoms will be 
chiefly those of severe indigestion, such as 
a weight and pain in the epigastric region. 

The effects of a foreign body passed into 
the stomach will also differ according to 
the shape and consistence of the mass. 
The substance may be slowly propelled into 
the intestine, and thence escape externally 
through the natural outlet ; or be retained 
in the intestine, and there produce fatal 
mischief, or be rejected from the stomach 
by vomiting. The mass may be retained 
in the stomach, producing there ulceration 
and perforation of its coats, and so ulti- 
mately fatal peritonitis; or peritonitis may 
occur as a consequence of partial obstruc- 
tion, without perforation. The mass rarely 
remains in the stomach without ultimately 
producing fatal complications. 

The treatment of cases in which foreign 
bodies have entered the stomach must de- 
pend greatly on the nature of the substances 
forming these bodies, as well as upon their 
shape. 

A lady in attempting to swallow some pills, 
dislodged her artificial teeth, consisting of 
two central incisors fixed to a small gold plate. 
The mass passed at once into the pharynx and 
oesophagus ; and was soon followed by pain re- 
ferred to the median line, at a point a little 
above the epigastrium. On attempting to 
take food, she experienced difficulty in swal- 
lowing it; and the greater portion almost 
immediately returned. Mr. J. Blackstone 
attended the patient for some days, but as she 
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did not improve the author was requested to 
see her. There was still, on the tenth day, 
much discomfort, inability to swallow without 
pain, and food eould only be taken in a fluid 
form and in small quantities at a time. These 
symptoms eontinued without much alteration 
till the nineteenth day. As the patient then 
was no better, but evidently thinner, an 
cesophagns tube was gently passed down the 
throat; when approaching the cardiac orifice, 
the extremity of the instrument eame in con- 
taet with some resisting, apparently solid, sub- 
stance. With very slight pressure this ap- 
peared to be dislodged, and the tube passed 
freely on. On its withdrawal the patient ex- 
pressed herself relieved, and was at once able 
to swallow with comfort. 

In a few days, however, she again began to 
complain of pain in the pyloric orifice of the 
stomach ; but though the pain persisted with- 
out relief, it did not prevent her from par- 
taking of food. In this state she continued 
till one day she again attempted to swallow 
some pills, which made her vomit; and she 
brought up a quantity of fluid from the 
stomach, and with it the artificial plate and 
teeth attached, as perfect as the day when 
swallowed. The mass was fixed nineteen days 
in the oesophagus ; and remained ninety -seven 
days in the stomach. The longest diameter 
of the plate was three-quarters of an ineh ; a 
sharp point, somewhat hooked, projected on 
one side; a less sharp one on the other: these 
no doubt occasioned the arrest of the foreign 
body at the pyloric orifice. The patient had 
no bad symptom after the ejection of the plate ; 
and perfectly recovered her usual good health. 

In another ease, whieh oecurred in the prac- 
tice of Mr. T. Taylor, of Edinburgh, an arti- 
ficial plats with six teeth attached was acci- 
dentally swallowed ; but as the extremities 
of the plate were rounded, and free from sharp 
projecting points, and although the longest 
diameter was one and three-quarters of an 
inch, it was passed per anuria, in three days 
after. 

To Dr. Parr, of New Brighton, tho author is 
indebted for the notes of the following case. 
A lady awoke in the middle of the night 
choking ; she thrust her finger into her throat 
and pushed down some hard substance. After 
some little investigation she diseoverod the 
loss of her artificial teeth ; which consisted of 
four teeth attaehed to a gold plate with two 
sharp projeeting arms to embrace the adjoin- 
ing teeth. After the nervous dread consequent 
upon the knowledge of what her stomaeh con- 
tained was overcome, she suffered no incon- 
venience until upwards of two months, when 
she complained of pain and tenderness in the 
region of the head of the eolon. Six months 
from the time she swallowed the teeth they 
passed by the rectum, bright and clean. The 
long diameter of the plate was two and a 
quarter inches, width three-quarters of an ineh. 

There is nothing more frequently swal- 
lowed, and that intentionally, than pieces 
of money. The swindler in the streets of 
London, in the habit of passing false coin, 
when detected in the act, will invariably 
endeavor to swallow the piece of money 
intended to have been passed, and will 
generally succeed in the attempt, even if it 
be the size of a half-crown. No evil effects 



occur in such instances. The treatment 
usually pursued by the man, in his own 
person, is peculiar and not irrational. He 
avoids purgative medicine as worse than 
useless. On the other hand, he has re- 
course to a constipating diet, and feeds for 
some days on hard-boiled eggs and cheese, 
in excess, beyond his usual diet. His 
theory is, that the more solid and copious 
the contents of the bowel, the more sure is 
the piece of money to be caught in 'the 
passing feculent matter, and thus will be 
most readily propelled onwards to the ex- 
ternal outlet. It is believed that aperient 
medicine delays the expulsion of the coin. 

An interesting case is recorded in the annual 
report on tho eonvict prisons for 1868, of a man, 
who was suddenly seized with vomiting blood, 
and died almost immediately; a post-mor- 
tem examination revealed a half-crown piece 
lodged in the oesophagus, which had produced 
ulceration of the tube and perforation of the 
aorta. 

It is a very common occurrence, that a 
pin placed in the mouth accidentally slips 
clown the pharynx. Not unfrequently this 
happens with children ; and the mother, in 
her anxiety to do something, immediately 
doses the little patient with castor-oil ; and 
then seeks medical advice. In such an ac- 
cident, it is far better to avoid purgatives ; 
and rather allow the patient to eat plenti- 
fully, so that the foreign body may have the 
best chance of being carried through the 
intestinal canal, imbedded in and surround- 
ed by feculent matter. It were better to 
encourage costiveness than establish relax- 
ation of the bowels. 

A sharp-pointed mass retained for a time 
in the stomaeh or intestine, may gradually 
penetrate the walls of the canal, and ulti- 
mately escape externally, by perforating 
the walls of the abdomen. Whenever such 
a result is indicated by a pain, and swell- 
ing and redness of the external parts, the 
escape of the mass may be hastened by a 
cautious use of the knife. Previous to the 
escape of the foreign body, adhesions will 
have connected the stomach or intestines 
to some portions of the abdominal wall, and 
thus the internal wound will be shut out 
of the peritoneal sac, and the foreign body 
will be contained in a cavity of its own, 
between the ojDening in the bowel and that 
in the abdominal wall ; otherwise, the pas- 
sage of any substance through the walls of 
the intestine, into the cavity of the peri- 
toneum, would set up violent if not fatal 
peritonitis ; such as we witness when the 
bowel is suddenly ruptured. 

Needles or pins, when once swallowed, 
may escape trom the intestinal tube, travel 
through various structures, and subse- 
quently make their exit some distance from 
the point at which they had passed through 
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the coats of the bowel. It has been af- 
firmed that persons have swallowed whole 
packets of needles, and that at various times, 
and in different j)arts of the body, separate 
needles have made their appearance. But 
it is necessary to receive with some caution 
the evidence of a patient under such sup- 
posed condition. The peculiar impulses of 
an hysterical mind occasionally induce a 
female to practice an amount of deception 
towards the medical attendant, which may 
induce him, on the first view of the case, 
to take for granted that which, upon care- 
ful investigation, would turn out to be fic- 
titious. 

The more globular the mass the greater 
is the chance of its becoming impacted in 
the intestinal canal, and producing fatal 
obstruction of the bowels. Such a mass 
may pass from the stomach into the duode- 
num, and make some progress downward ; 
but as the small intestine becomes less in 
diameter towards the ileo-csecal valve, so 
the obstruction to the passage of the foreign 
body, as it is propelled onwards, increases 
at every inch of its progress ; and if the size 
or shape be such as to prevent its passage 
through the lower portion of the small in- 
testine, all the symptoms of complete ob- 
struction soon occur. This form of foreign 
body sometimes consists of a calculus, 
escaped from the gall-bladder, through an 
ulcerated opening communicating with the 
duodenum. Similar results, i.e., obstruc- 
tion, have been known to occur from the 
retention of calculi formed by the matting 
together of the husks of the oat, these par- 
ticles being introduced into the stomach in 
that well-known national food of the North 
called ' ' oat-cake. ' ' Various specimens of 
calculi thus formed are to be seen in the 
Museum of the College of Surgeons. 

The stomach has sometimes been found to 
contain large masses of different substances, 
which have been swallowed by patients little 
by little, until the accumulation has become 
so great as to set up local irritation, disturb- 
ance of the digestive functions, and fatal 
peritonitis. In the 35th volume of the Med.- 
Chir. Trans., p. 65, the following case is record- 
ed: "Mrs. B., in December, 1842, was affected 
with hsematemesis, vomiting a washhand- 
basinful of blood. During the succeeding forty- 
eight hours she lay in a state of total uncou- 
sciousness, the pulse scarcely perceptible. The 
vomiting did not return, and she slowly re- 
covered." In the autumn of 1845 she com- 
plained of frequent sickness, pain in the epi- 
gastrium, and in the left groin. "A hard 
tumor was discovered in the left iliac fossa, 
which moved freely across the abdomen as she 
moved from side to side. The size and shape 
of this tumor were very much like an ordi- 
nary placenta, and imparted to the fingers the 
feeling of being very heavy." Nausea, oc- 
casional hsematemesis, and constipation, were 
the symptoms most prominent in the progress 
of this case. In October, 1850, the patient died. 



"The stomach contained about a pint of 
semifluid matter, and felt very like the crop 
of a fowl ; the duodenum resembled a large 
sausage stuffed with lead. On cutting into the 
stomach, it was partially filled with some gruel- 
like fluid, and in the lower half were an im- 
mense number of pins, of a peculiar black color, 
not corroded, varied in size, all bent or broken, 
many very pointed. The pyloric half of the 
stomach presented a remarkably thickened 
condition of the villous coat, being highly vas- 
cular, and raised in rugous elevations like the 
stomach of an ox. The weight of the pins 
contained in the stomach was nine ounces. An 
incision made into the duodenum displayed a 
mass of pins very tightly packed, of various shapes, 
similar to those found in the stomach, and wholly 
obstructing the tube. These weighed a pound, as 
nearly as could he ascertained." 

The author was requested by Dr. Blakely 
Brown to examine the body of a young woman, 
aged eighteen, who had suffered from pain 
about a tumor in the epigastric region, and 
had frequently vomited after meals. She sub- 
sequently became sickly; and she appeared 
childish for her age. After a severe attack of 
vomiting, and much pain about the tumor, she 
became collapsed and died. 

The cavity of the peritoneum contained 
several ounces of purulent serum, and the 
general surface of the iutestines afforded evi- 
dence of recent peritonitis. On opening the 
stomach a large mass of hair and string, mat- 
ted compactly together, was found occupying 
the greater portion of the cavity, and moulded 
to the shape of the stomach : a narrowed piece 
projected into the pyloric end. The hairs were 
long and black, and were matted together with 
pieces of string and particles of food. The 
mass measured when dry six inches in length, 
three and three-quarters in depth, and two 
and a half across, but was much larger when 
first removed from the body. Another mass 
occupied the lower portion of the duodenum 
and commencement of the jejunum. This por- 
tion of the bowel was considerably dilated. 
This secoud mass consisted of a smaller quan- 
tity of hair thau that removed from the 
stomach, but of a larger proportion of string. 
The mass was fourteen inches in length, two 
and a half in depth, and two and a quarter 
broad in the thickest part. The specimens are 
contained in the Museum of St. George's Hos- 
pital. 1 

In the fifth volume of the Transactions of the 
Pathological Society is the record of a case by 
Dr. Bucknill, in which a man, aged twenty- 
two, subject to epilepsy and maniacal excite- 
ment, died from the effects of peritonitis. 
" There was found a perforation of thestomach, 
larger than a shilliug, situated at the small 
curvature of the stomach, with dark-colored 
and ragged edges. The peritoneum was in a 
state of universal inflammation. On opening 
the stomach, there was found a mass, about 
four pounds in weight, composed entirely of 
cocoa-nut fibre, with bits of string, etc. The 
mucous membrane was healthy, except at the 
seat of ulceration." 

Mr. Poland has recorded in his Prize Essay 
the following case : Jas. E., aged twenty -three, 
a lunatic, confessed to his attendant to having 
swallowed the haudles of two iron spoons. On 

1 For case and drawing, see Pathological 
Transactions, 1851-52, p. 327. 
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examination, apparently in the stomach, there 
was felt a body of the size of a small egg, and 
upon deeper pressure the sensation of friction 
between foreign bodies was elicited. The man 
subsequently appears to have made some vague 
statements of having repeatedly swallowed 
spoon-handles, sand, and pebbles. He made 
little complaint, but stated that he often 
suffered from severe pain. He vomited occa- 
sionally. One day, about three mouths after 
his first confession to the attendant, the pa- 
tient was seized with sudden severe pain in 
the abdomen, which continued to increase 
through the night ; and from the effects of 
this attack he died the following morning. 

The cavity of the abdomen was filled with 
dark greenish fluid and much recent lymph. 
The stomach was lying in the left hypochon- 
driac region, in rather a vertical position, and 
was much contracted. About an inch and a 
half from the pylorus there was a perforation 
on the anterior surface of the duodenum of 
the size of a swan-quill. On laying open the 
stomach and duodenum, "a mass of iron 
spoon-handles and nails and other articles 
were seen closely packed together." There 
were thirty-one entire spoon-handles about 
five inches long, four half handles, nine nails, 
half an iron heel of a shoe, one screw, four 
pebbles, and one button; the weight of the 
whole mass was 2 lbs. 8 ozs. An entire spoon- 
handle was found in the duodenum, with the 
flattened extremity towards the pylorus, op- 
posite the perforation. 

Of all the remarkable instances on record of 
a large number of foreign bodies being swal- 
lowed intentionally, there is none to equal in 
interest one recorded by Dr. Marcet. In this 
case, a sailor swallowed at different times a 
number of clasp-knives, some thirty-seven in 
all. Some of these he passed whole, per anum, 
at intervals ; subsequently he passed some frag- 
ments, and once he vomited a knife-handle. 
A short time before his death a portion of one 
was felt fixed across the rectum, but gave so 
much pain on examination that it could not 
be extracted. He lived ten years after having 
swallowed the first knife. On examination 
after death, one blade was found fixed across 
the rectum, with one extremity projecting into 
the muscular parietes of the pelvis. A back 
spring of a knife had transfixed the descend- 
ing colon opposite -the left kidney, and pro- 
jected into the peritoneal cavity; the spring 
was four inches and a half long. In the 
stomach there were between thirty and forty 
fragments of knives. For the further particu- 
lars of this case we must refer the reader to 
Dr. Marcet's interesting report. 1 

Foreign bodies which, pass into the intes- 
tine are apt to be obstructed in their prog- 
ress at the ileo-cpocal valve. Such is 
frequently the case with small bones, fruit- 
stones, etc. , and occasionally the mass will 
here set up ulceration, and be followed by 
abscess in the right iliac region. The com- 
mon result of such an abscess is general 
peritonitis, and the patient often soon sinks 
under the attack ; but less frequently the 
abscess opens externally, the foreign body 
escapes, or is removed, and the patient 

1 Med.-Chir. Trans., vol. xii., p. 52. 



recovers after a severe and prolonged illness. 
Fruit-stones are apt to become lodged in 1 
the appendix, and are a frequent source of 
mischief. Such stones are sometimes care- 
lessly swallowed with fruit in large num- 
bers, and are occasionally retained in the 
intestines for many months without incon- 
venience ; but are as often the cause of 
much irritation, and even of troublesome 
obstruction. 

Mr. Clement, of Shrewsbury, operated on a 
patient suffering from obstruction of the 
bowels, for the relief of which the ascending 
colon was opened. The patient was so much 
relieved by the operation, that at the end of 
six weeks she was able to walk about. About 
a week subsequent to this period she was seized 
with colicky pains, and an obstruction oc- 
curred at the bottom of the artificial opening, 
when suddenly a hard mass was shot out from 
the artificial anus. This substance " was found 
to consist of five plum-stones firmly aggluti- 
nated to each other. These were followed by 
sixteen other single plum-stones, and after- 
wards by a very copious feculent evacuation. 
On the following day three more stones found 
an exit, accompanied by two small bones." At 
different intervals the patient continued to 
pass plum-stones, the total number collected 
previous to her death being one hundred and 
sixteen. 

Mr. Clement's account of the post-mortem 
conditions are highly interesting. "The cae- 
cum and the ascending part of the archof the 
colon appeared unusual in size, until it was 
suddenly cut short at the transverse part of the 
arch by the intervention of the most rigid 
stricture I ever felt. If a piece of whipcord 
had been firmly tied round this part of the in- 
testine, the occlusion would not have been 
more complete than was effected by this or- 
ganic change. The whole remaining portion 
of the transverse arch of the colon, its de- 
scending part, and sigmoid flexure, were col- 
lapsed, and formed a thin flaccid tube. 

" The stricture itself was of cartilaginous 
hardness, and the closure of the canal so com- 
plete, that it would not admit of the passage 
even of a bristle. The extent of the stricture 
was not quite an inch, of a white pearly ap- 
pearance, perfectly smooth, and had no more 
apparent vascularity than a tendon. 1 The 
probability is, that the stricture was the result 
of effused fibrin, produced by the local irrita- 
tion, if not ulceration, from the presence of 
the foreign bodies." 

It is still a question open to discussion, 
and rather to be decided by future experi- 
ence, how far we may be justified in open- 
ing the stomach for the removal of a foreign 
mass. It must be borne in mind that most 
of the cases in which a foreign body is re- 
tained in the stomach terminate fatally; 
that life in such cases is limited to a very 
few years, or perhaps months. The opera- 
tion of opening the stomach is, on the other 
hand, a very serious one, perhaps the most 
serious the surgeon can undertake; bu t 

1 Med.-Chir. Trans., vol. xxxv., p. 209. 
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still the cases in which we may contemplate 
'the operation, are so hopeless without sur- 
gical interference, that the author is rather 
inclined to recommend the operation, in 
such cases as might be considered inevita- 
bly fatal if left to themselves. The only 
recorded successful cases of gastrotomy were 
those in which the operation was per- 
formed on account of the lodgment of a 
foreign body in the stomach. 

[Dr. Pooley of New York has reported 
ten recoveries out of eleven gastrotomies 
performed for the removal of foreign bodies. 

Three successful cases of gastrotomy for 
cicatricial stricture of the o?sophagus have 
been reported. 1st, by Dr. Trendelenburg 
at Bostock, March 8, 1876. A second by 
M.Yerneuil, in Paris, October 28, 1876, and 
a third by Dr. R Herri, of San Antonio, 
Texas, U. S. A., 1879. In the first and 
third cases the patients masticated the food 
as usual and forced it into the stomach 
through a tube passed through the fistu- 
lous opening into the stomac'h. In the 
second case digestion went on without the 
aid of saliva.] See the table in the essay 
on Injuries of the Neck. 

Foreign bodies which penetrate the ab- 
dominal wall may pass into the intestinal 
canal, or remain lodged in the cavity of the 
peritoneum. 

Hermen mentions a case in which a man was 
struck by a musket-ball, on the evening of the 
ISth June, at Waterloo. The ball penetrated 
the abdomen a little below the navel. The 
principal complaint of the patient, subsequent 
to the receipt of the wound, was incessant 
straining to stool; and on the sixth day a bul- 
let, enveloped in mucus, was passed through 
the rectum. Ten weeks after the receipt of 
the wound the man passed some bits of cloth 
by stool. A small fistulous opening continued 
for a short time in the seat of the original 
wound, and when this had entirely closed, 
there was a slight hernial protrusion at the 
cicatrix. 1 

Should an elongated body be thrust into 
the abdomen, it is always desirable to re- 
move it as soon as possible. > The difficul- 
ties of such a proceeding will, of course, 
depend as much on the size and shape of 
the mass as upon its situation; but any 
difficulties of removal should not weigh with 
the surgeon ; for if the mass be allowed to 
remain in the abdominal wall or cavity, 
more serious results are likely to ensue than 
if it be at once removed. If allowed to re- 
main in the cavity without an effort being 
made to remove it, mischief of a serious 
character is sure to be set up within a short 

1 Hennen's Military Surgery, p. 408. 



time, and repeated attacks of pe.-itonitis, 
even if relieved for a period, will destroy 
the patient sooner or later. 

The accidental passage of a cedar pencil into 
the abdomen, through the urethra of a female, 
is recorded by Mr. Erichsen. In this case the 
pencil apparently was pushed through " the 
posterior wall of the vagina, passed upwards 
behind the bladder, and then traversed the 
peritoneal cavity. At this time also the intes- 
tine was doubtless perforated, and continued 
transfixed through two of its coils until the 
time of extraction, a period of nearly eight 
months." Repeated attacks of peritonitis oc- 
curred after the accident. The patient became 
much debilitated, and subject to constant 
vomiting. From the examination made previ- 
ous to an operation, the pencil was felt to be 
lodged on the outer and right side of the blad- 
der, vagina, and rectum. An incision was 
made through the abdominal wall over the 
point where the pencil could be detected, and 
it was removed without difficulty. The sur- 
face of the pencil was stained in places by the 
intestinal contents. The pencil was five inches 
long, and was cut at one end to a sharp point, 
which was still perfect. The patient only sur- 
vived the operation four days. 1 

If a foreign body can be distinctly felt in 
the cavity of the abdomen, having pene- 
trated any portion of the walls, the advan- 
tages of early removal will consist in getting 
rid of an irritating mass, in securing a better 
prospect of arresting peritonitis, and should 
the intestine be wounded, in establishing 
a more certain escape for its contents 
through the external wound. If the mass 
be not removed, the repeated attacks of 
peritonitis will greatly emaciate and reduce 
the patient, agglutinate the convolutions 
of intestines together, and very much com- 
plicate matters in any future attempt to 
relieve the patient by operation. 

In conclusion, the author would urge the 
importance of early action, when operative 
interference is indicated or offers a prospect 
of prolonging life, in all cases in which 
intestinal obstruction is the cause of 
threatened danger. He believes that, in 
many instances, an operation for the relief 
of obstruction is not successful in conse- 
quence of being performed too late — that 
is to say, after peritonitis has commenced. 
He believes that the wound of the perito- 
neum, necessary in many operations for the 
relief of obstruction, is a minor evil; that 
it is not the operation or its effects that 
destroy life ; but that when a patient suf- 
fering from obstruction dies after operation, 
death is more probably the result of perito- 
nitis produced by the obstruction, than to 
be attributed to the effects of the knife. 



1 Med.-Chir. Trans., vol. xxxix., p. 15. 
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By Carsten Holthotjse, Esq. 
Revised by Edward T. Caswell, M.D. 



The seriousness of a lesion will depend 
partly on its nature, partly on its extent, 
and partly on its locality : in the latter re- 
spect, injuries of the extremities must rank 
in importance after those of the head and 
trunk, and lesions of the upper extremity 
after those of the lower. 

The circumstances which render an in- 
jury of the lower extremity more serious 
than a similar one in the upper, are the 
greater size of the limb, and its greater 
distance from the centre of the circulation ; 
so that although the mischief to be^ re- 
paired is greater, the power to repair it is 
less : this is strikingly illustrated in lacer- 
ated and contused wounds of the foot, and 
in compound fractures of the leg, which 
are more prone to terminate in mortifica- 
tion than similar injuries of the hand or 
forearm. The suspension of the locomo- 
tive functions entailed by injuries to this 
part of the body, must also exert some in- 
fluence on the circulation, and retard the 
cure ; while the comfort and occupations 
of a patient are more seriously interfered 
with than they would be by a correspond- 
ing accident to the upper extremity. 

Contusions. 

These may be considered as they affect 
the soft parts only; as they affect the 
bones ; or as they affect both soft and hard 
tissues. 

Contusions of the soft parts, — If the skin 
and subcutaneous tissues are alone bruised, 
the symptoms and treatment will be the 
same as in similar injuries to these tissues 
elsewhere ; but when the contusion affects 
the deeper textures, as the muscles, symp- 
toms may arise resembling those of acci- 
dents of a totally different nature. This 
happens especially when the muscles which 
surround the large joints of the shoulder 
or hip are injured, when the accident is 
liable to be confounded with fracture or 
dislocation in the neighborhood of those 
joints. 

There ean be little doubt tbat contusions 
about tbe bip bave not only been mistaken for 
fracture of the cervix femoris, but bave been 
paraded as examples of bony union having 
taken place without shortening of the limb. 



A ease recorded in the Gazette des Hopitaux, 
tome i x., is probably one of these. The patient 
was a female, sixty-four years of age, who was 
supposed to have an intracapsular fracture of 
the neck of the femur, and was treated for that 
injury; but was discharged at the end of a 
month perfectly cured, and without lameness. 
A somewhat similar ease came under my no- 
tice about two years ago, in which a like mis- 
take had evidently been made. The patient 
was a young man, twenty-four years of age, 
who was stated to have impacted fracture of 
the neck of the femur ; the symptoms imme- 
diately after the accident were, it was said, 
eversion, and shortening of the limb. He was 
confined to bed for a month, and a Liston's 
splint kept on ; at the end of this time both 
thighs were of equal length, aud perfectly 
symmetrical, voluntary movements of tbe 
limb were perfect, and executed with great 
force and vigor. 

The treatment of these muscular contu- 
sions consists in absolute rest of the part in 
the first instance, and friction of the sur- 
face subsequently, nevertheless, as cases 
of impacted fracture of the cervix femoris 
have been mistaken for mere contusion, 
every case of doubt should be treated as a 
fracture. 

Contusions of bone are far more serious 
than bruises of the soft parts, owing to the 
possibility of inflammation being set up, 
with all its consequences— suppuration, 
caries, necrosis. A blow on the shin may 
be followed by necrosis of the part struck, 
or of the entire shaft of the tibia; 1 a fall 
on the trochanter, though not severe, is 
often sufficient, in scrofulous children, to 
set up destructive disease in the hip-joint ; 
while a similar accident happening to the 
aged is not unfrequently followed by short- 
ening and eversion of the limb, the result 
probably of the contusion, and subsequent 
interstitial absorption of the cancellous tis- 
sue of the neck of the femur. 

Contusions involving all the structures of 
the limb are usually of so severe a charac- 
ter as to destroy the vitality of several of 
its structures. In the majority of such 
cases, amputation is the only remedy ; and 
it should be carried into execution before 



1 See case by author in Path. Soc. Trans., 
vol. xix., p. 346. 
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the constitutional irritation, -which is sure 
to follow, has made its appearance. 

Sprains and Ruptures of the Muscu- 
lar and Fibrous Structures. 

Of all the joints of the body, none are 
pei'haps more liable to sprains than those 
of the ankle. This is sufficiently accounted 
for by the position and functions of this 
joint, the small size of its articular surfaces, 
the great weight the astragalus has to sup- 
port, and the unyielding nature of the lat- 
eral ligaments. 

The immediate effects of this accident 
are pain, an inability to bear any weight 
on the limb, swelling, and afterwards ec- 
chymosis of the soft parts around the joint ; 
all these symptoms varying in degree and 
extent according to the amount of injury 
sustained. The remote effects which may 
follow this accident, if neglected or improp- 
erly treated in the first instance, are per- 
manent lameness, from chronic inflamma- 
tion of the joint ; anchylosis, distortion of 
the foot, weakness of the ankle from re- 
laxation of its ligaments. The lesions 
which are met with in sprains of the ankle 
vary from a slight laceration of the connec- 
tive tissue, smaller bloodvessels, and a few 
fibres of the lateral ligaments, to a com- 
plete tearing through or detachment of the 
latter, laceration of the muscles and ten- 
dons or displacement of these from their 
sheaths, rent of the synovial membrane, 
and temporary dislocation of the foot, with 
or without fracture of one of the malleoli ; 
indeed, the lesions of a severe sprain differ 
only in degree from those of a dislocation. 

Sprains of the ankle are sometimes mis- 
taken for fractures, and the latter for the 
former; the two injuries may also coexist. 

[Mr. Callender draws attention to the 
fact that in some of these cases a thin film 
of the malleolus may be detached without 
any signs of crepitus. (Phil. Med. Times, 
Oct, 12, 1878, p. 6.)] 

Sprains of the knee are by no means un- 
common, and are characterized by great 
swelling from the effusion of fluid within 
the joint. Sprains of the hip and other 
joints of the lower extremity are less com- 
mon than those of the ankle and knee, and 
are not likely to be mistaken for other 
accidents. The former may, however, re- 
semble incipient hip-joint disease, and may, 
indeed, lead to its occurrence ; but the error 
of diagnosis, so far as regards treatment, 
is not of practical importance. 

The treatment of sprains of the lower 
extremity resolves itself into that for dis- 
eases of the joints generally, to which the 
reader is referred. In all severe sprains 
of the ankle, and in all cases of doubt as 
to the exact nature and extent of the in- 
jury, it should be treated as a fracture, 



and the "immovable apparatus," made 
with starch, is the best application for this 
particular lesion: the patient may be al- 
lowed to go about on crutches with his leg 
flexed and suspended at a right angle to 
the thigh as soon as the apparatus is dry. 
[The editor Avould in all cases give the 
preference to some of the various forms 
of the plaster-of-Paris splint. Ahl's felt 
splints answer a good purpose in many 
cases. In the less severe forms of sprain, 
great benefit will be found to attend the use 
of the pure-rubber bandage, and this may 
also find an application in some of the inju- 
ries next mentioned. ] Laceration or com- 
plete rupture of some of the muscles or 
tendons of the lower limb may take place 
from violent and sudden contraction or 
over-stretching of the former, examples of 
Avhich are most frequently met with in the 
gastrocnemius and tendo-achillis, the rectus 
and biceps. A sudden and violent pain in 
the part, as if struck by a hard body, some- 
times accompanied with a sensation of tear- 
ing, and with an audible snap, are the 
symptoms which lead to a suspicion of 
this injury. 

The following is probably an example of tbis 
accident. D. B., aged thirty-six, while stoop- 
ing and exerting all bis strength to raise a 
beavy flagstone, beard a loud snap, and felt a 
sudden pain about tbe centre and posterior 
part of bis left tbigb ; be fell backwards and 
was unable to rise, and was immediately 
brougbt to tbe Westminster Hospital, where I 
saw bim within one hour of the accident, 
December 6, 1867, it being supposed to be a 
fracture of tbe thigh. All signs of this injury 
were, however, wanting, except the pain and 
inability to bear any weigbt on tbe limb ; he 
strongly resisted all attempts to flex the thigh, 
and was incapable of moving it of his own ac- 
cord. There was no eechymosis and no numb- 
ness of tbe limb. A long straight splint was 
applied to the outer side of the limb, which 
was removed on tbe 11th, and the patient al- 
lowed to go about on crutches. On the 14th 
he was discharged at his own request. A care- 
ful examination of the limb in different posi- 
tions, failed to detect any injury. There was 
less muscular resistance on passively flexing 
the thigh on the pelvis ; but pain was still felt 
at the site of the injury. 

A case was under my care a few years ago, 
in which the right ligamentum patellse was 
ruptured from a fall ; and two cases of a similar 
nature are reported by Mr. Shaw in the fifth 
volume of the Patbological Society's Transac- 
tions, p. 241, and were produced by causes 
which usually lead to fractures of the bone. 

For fuller information on these injuries, 
together with the treatment, see the essay 
on Affections of the Muscular System. 

"Wounds. 

There are certain circumstances, depend- 
ent on locality, which influence all wounds 
inflicted on this part of the body. Among 
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those tending to an unfavorable issue, are — 
1st, the size of the parts wounded, which 
is more particularly seen in wounds of the 
bloodvessels and joints ; 2dly, the depend- 
ent position of the- limb, so that even tri- 
fling wounds heal less readily than they 
would do elsewhere; and lastly, the dis- 
tance of its extreme parts from the centre 
of the circulation, which renders them, 
when injured, more prone to become gan- 
grenous. On the contrary, the facility with 
which the limb may be placed in any posi- 
tion, or encircled by a ligature, for the pur- 
pose of either preventing absorption from 
a poisoned wound, or arresting hemorrhage, 
and the ease with which most of its vessels 
may be secured when wounded, are so 
many circumstances which stand in favor- 
able contrast with wounds inflicted on the 
head or trunk. 

Contused and lacerated wounds of the 
lower extremity most frequently occur in 
connection with fractures and gunshot 
wounds, and are treated of respectively 
under those heads. When produced by 
other causes, and unaccompanied by frac- 
ture, the only respect in which the treatment 
would differ from that of similar wounds in 
other parts of the body, consists in the 
necessity of absolute rest of the limb dur- 
ing the greater part of the treatment. In- 
cised wounds of the lower extremity, except 
when made surgically, are not of very fre- 
quent occurrence in civil practice ; and, 
when met with, are generally found to have 
resulted from some accident in the use of 
the tools employed in certain trades. Thus 
the knee-joint may be opened by the slip- 
ping of a knife in cutting leather or wood 
placed between the patient's knees ; the 
femoral artery may also be wounded in a 
like manner ;* and death has been known 
to result from a wound of this vessel by 
the breaking of a wine-bottle held between 
the thighs while drawing the cork. Ugly 
flesh-wounds are sometimes produced by 
the scythe in mowing. None of these, 
however, require any special treatment 
which is not laid down under the head of 
Wounds op Joints and Wounds of 
Arteries. Punctured wounds of the 
lower extremity have been observed to be 
more dangerous when affecting the sole of 
the foot than either the leg or the thigh ; 
and the danger is increased if the instru- 
ment which has caused the wound becomes 
broken off and buried in the part. 

Gross relates the case of a boy, nine years of 
age, who while running about barefoot, trod 
upon a chicken-bone, a fragment of which 
nearly an inch long entered the sole of "the 
foot, lodging deeply in the substance of the 
flexor muscles, in contact with the metatarsal 

1 See a case reported by the writer in the 
British Medical Journal, 1859, pp. 364, 954. 
VOL. L— 59 



bones. Pain and swelling followed ; but the 
boy walked about for upwards of a fortnight. 
Suddenly symptoms of tetanus came on, and 
though every effort was made, by Professors 
Gross and Parker, to discover the foreign body, 
it could not be detected, and death followed a 
few days' afterwards. 1 

Needles, bullets, and other foreign bodies, 
remain sometimes buried for years in the 
fleshy parts of the thigh or leg, without 
causing much inconvenience, and unless 
their site can be ascertained and they can 
be conveniently got at, they may be let 
alone ; but when in the neighborhood of a 
joint, they are apt to excite recurrent at- 
tacks of inflammation, and should be re- 
moved. 

Fractures. 

It has been long known that fractures of 
the limbs are of more frequent occurrence 
than those of the trunk, but whether the 
upper or lower limbs are most liable to these 
accidents is a point not so well determined. 
Of 1800 fractures treated at the Pennsyl- 
vania Hospital from 1715 to 1838, 901 
were of the lower extremity, and 572 of 
the upper. [According to Agnew's Tables 
(Surgery, vol. i., p. 815), there have been 
admitted to the Pennsylvania Hospital, 
from 1830 down to 1874, 8667 fractures, 
and of these 45 per cent, or 3900 were of 
the lower extremity, and 44 per cent, or 
3813 of the upper. There seems to be 
some discrepancy with regard to the num- 
ber of fractures treated in this hospital. 
In the recent work, " Surgery in the Penn- 
sylvania Hospital," it is stated that 14,012 
fractures had been admitted prior to May, 
1878. If we take the figures in the text, 
1800 fractures to 1838, and Agnew's 8667 
from 1830-1873, we have 10,467, leaving, 
according to the work mentioned, 3545 for 
the period from January 1874 to May 1878, 
which is manifestly incorrect ; and this 
notwithstanding the fact . that the period 
from 1830-1837 is counted twice!] Of 
1572 fractures at the Calcutta Native Hos- 
pital from 1815 to 1837, 681 were of the 
lower extremity, and 665 of the upper. Of 
2328 fractures collected by Malgaigne from 
the registers of the Hotel Dieu at Paris, 
1006 occurred in the lower extremity, and 
850 in the upper; ; giving, therefore, out 
of the total number of 4675 fractures of 
the extremities treated at these three insti- 
tutions, a majority of 501 to fractures of 
the lower. 2 When we take into consider- 
ation, however, the fact that many patients 
with fracture of the upper extremity at- 
tend only as casual or out-patients, and so 
escape registration, it is highly probable 
that these injuries are quite as numerous, 

1 Gross, System of Surgery, vol. i., p. 373. 

2 Malgaigne, Traite des Fractures et des 
Luxations, tome i. 
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if not more so, than the corresponding ones 
of the lower extremity. This is quite borne 
out by the statistics of fractures collected 
by the late Mr. Lonsdale, at the Middlesex 
Hospital, between the years 1831 and 1837. 
During this period there were 1901 frac- 
tures, treated either as in- or as out-pa- 
tients, and of this number only 516 were 
of the lower extremity, and 704 of the 
upper. 1 These figures probably indicate 
more correctly than the others the relative 
proportion of fractures occurring in the two 
extremities. 

Fractures of the Femur. 

These fractures, as compared with those 
of the other bones of the skeleton, stand 
in the adult, about fifth in the order of 
frequency ; in infancy and childhood about 
second. Out of 140 fractures noted by M. 
Colon at the Hospital St. Eugenie in one 
year, 38 were of the forearm. The next 
highest numbers were 26 of the femur, and 
21 of the clavicle. 2 

Fig. 194. 




chanter major ; and 4, separation of the 
epiphysis of the head of the bone, and of 
the trochanter major. 

Intracapsular fractures of the femur. — 
Peculiarities: 1, they nearly always occur 
in the old ; 2, they are more frequent in 
females; 3, they commonly happen from 
slight causes ; 4, they rarely unite by bone ; 
5, they usually result in great lameness, 
and are not unfrequently fatal. 

According to Sir A. Cooper, out of 225 
eases which he had met with in his practice, 
only 2 were below the age of 50. 1 Of 28 
specimens of this fracture examined by R. 
\V. Smith, 4 were from persons below the 
age of 50 ; 9 from 50 to 60, both inclusive ; 
and the ages of the remainder ranged from 
65 to 90, also both inclusive. 2 Exceptions 
are occasionally met with, and' have been 
recorded by Morgagni, 3 who found this frac- 
ture in a woman of 40, who had sustained 
it in her youth ; by Stanley, 4 in a lad of 
18, and by Hamilton 5 in a girl of 16, and 
in a man of 25. Neither or the latter were 
cases of diastasis, for in one "the direction 

Fig. 195. 




Figs. 194, 195. Two views of an impacted extracapsular fracture of the cervix femoris, the fracture on the 
upper surface of the neck not being visible. (Prom the Museum of the Westminster Hospital.) 



Fractures of the femur may oeeur in any 
part of the bone, and include every variety 
of fracture; but for convenience of de- 
scription, I shall first treat of fractures of 
the upper end of the bone ; 2dly, of the 
shaft ; and 3clly, of the lower end. 

Fractures of the upper end of the femur. 
— These are divisible into — 1, fractures of 
the neck of the bone within the capsular 
1'gament ; 2, fractures of the neck without 
the capsule ; 3, fractures through the tro- 

1 Lonsdale, Practical Treatise on Fractures. 

2 Holmes, Surgical Treatment of Children's 
Diseases. 



of the fracture was oblique, commencing 
just at the articulating surface of the head, 
and ending just within the capsule." 

Pathology. — [Under this head we would 
refer the reader to the admirable article by 
Professor H. J. Bigelow, on "The True 

1 Sir A. Cooper, On Dislocations and Frac- 
tures of the Joints, edit. 1842, p. 135. 

2 Fractures and Dislocations, by R.W. Smith, 
p. 108. 

3 Morgagni, De causis et sedibus morborum, 
epist. 56, art. 10. 

* Med.-Chir. Trans., vol. xviii., p. 256. 
5 Hamilton, On Fractures and Dislocations, 
6th edit., p. 417. 
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Neck of the Femur ; its Structure and 
Pathology," in the Boston Med. and Surg. 
Journ., January 7 and 14, 1875.] Intra- 
capsular fractures of the femur present 
several varieties, both as regards their sit- 
uation and direction. The breach of con- 
tinuity may take place close to the head of 
the bone, at the point of attachment of the 
capsular ligament, or at any intermediate 
part. It may be transverse in direction, 
more or less oblique, or impacted, the upper 
end of the lower fragment being usually 
forced into the cancellous tissue of the 
upper, or, lastly, there may be a mutual 
impaction. Much discussion has arisen as 
to the possibility of partial fractures of 
the neck occurring ; the affirmative being 
maintained by Colles, Adams and Hamil 1 
ton, while Robert Smith is " satisfied that 
the doctrine has not yet been proved to be 
correct." The integrity of the thin stratum 
of bone which invests the upper surface of 
the neck in these alleged partial fractures 
has been attributed by Adams to its having 
yielded (without breaking), to the force 
which fractured the lower surface, while 
Smith is of opinion that the fracture is not 
visible because " it traverses the bone ex- 
actly where the neck springs from the shaft 
of the femur." The annexed figures (196 
and 197), though from an extracapsular 
fracture, illustrate this point. Without 
committing myself to a positive opinion as 
to whether some of the alleged examples 
of partial fracture may not have been cases 
of complete fracture with slight impaction, 
I entertain no doubt whatever of the possi- 
bility and occasional occurrence of incom- 
plete fracture of the neck of the femur, and 
the cases published byTournel 1 as long ago 
as 1837, as well as the more recent one of 
Dr. Jackson, 2 are incontestable examples 
of this lesion. 

The immediate injury to the soft parts 
which results from an intracapsular frac- 
ture of the femur does not differ from that 
which occurs in fractures into other joints; 
the capsular ligament is rarely ruptured, 
but its cervical reflection is nearly always 
torn through, either partially or completely, 
and the amount of separation of the frag- 
ments and of the shortening of the limb arc, 
to a certain degree, regulated by the extent 
of the laceration ; there will be also some 
blood and an increased quantity of synovia 
poured into the joint. In old-standing 
cases, the capsular ligament and synovial 
membrane are usually much thickened and 
sometimes partially ossified ; sometimes all 
movement between the fractured surfaces 
io prevented by their close and firm union 

1 Areliives gen. de. Med., 3 me serie, vol. ii., 
p. 77. 

2 Bost. Med. and Surg. Journal, vol. iv., p. 
351. See also Wilkinson King in Guy's Hos- 
pital Reports, Oct., 1;44. 



by fibrous tissue ; or the fragments may be 
only partially united by elongated bands 
which allow of the free movement of the 
lower fragment ; or there may be no union 

Fig. 19G. 




Fig. 196. False joint after old fraeture of the 
neek of the femur within the capsule. The patient 
died at the age of ninety-eight, four months after 
fracture of the shaft of the femur with great dis- 
placement. St. George's Hospital Reports, vol. iv. 
(From St. George's Hospital Museum.) 



Fig. 197. 




Fig. 197. Bony union of intracapsular fracture 
of the femur. (From St. George's Hospital Mu- 



of any kind, but a false joint, the broken 
surface of the upper fragment being hol- 
lowed out and eburnatcd, so as to form a 
socket in which plays the rounded, smooth, 
eburnated, and shortened stump of the 
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lower fragment ; x or each of the surfaces 
may be concavo-convex, and so adapted to 
each other as to admit of a considerable 
amount of motion between them (Fig. 196). 
Bony union in this fracture is rare, and by 
some has been considered impossible ; but 
a sufficient number of undoubted cases 
have now been brought to light both in 
Europe and America, to place the fact be- 
yond a doubt. 2 [Packard (Amer. Jour. 
Med. Sciences, vol. 59, p. 395) records a 
case of bony union, and also Sands in the 
Medical Review, vol. 4, p. 187.] Sir A. 
Cooper, who first pointed out and fully 
established this fact, does not deny the 
possibility of bony union ; but he asserts 
that it requires such a combination of favor- 
able circumstances as is very rarely met 
with; thus it may take place "when the 
fracture is through the head of the bone, 
with no separation of the fractured ends ; 
when the bone is broken without its peri- 
osteum being torn ; or when it is broken 
obliquely, partly within and partly external 
to the capsular ligament,"^ and to these 
we may add when the fragments are im- 
pacted, as was the case in the preparation 
represented in Fig. 197, or when they can 
be kept in apposition for a sufficient length 
of time under any other circumstances. 
Now although it is the separation of the 
fragments which undoubtedly forms the 
chief obstacle to union, there are other 
causes Avhich conspire to the same result ; 
such as the age and feebleness of the pa- 
tient, and the small supply of blood to the 
injured parts. " The head of the bone re- 
ceives its supply of blood chiefly through 
the neck ancl reflected capsule, and when 
both are severed, the small amount fur- 
nished by the round ligament is found to 
be insufficient." Lastly, the long confine- 
ment in one position, which is necessary 
for bony union, is what many old people 
are unable to bear. 

Causes. — The immediate causes of an 
intracapsular fracture are frequently very 
slight ; a common one is slipping off the 
curbstone. The sudden jerk breaks the 
neck of the bone, and the patient falls to 
the ground ; the fall being, in this case, a 
consequence of the fracture, and not the 
cause. The injury may, however, ensue 

1 See a case by the writer in Path. Soc. 
Trans., Session 1849-50, p. 252. 

2 For a full account of the various specimens 
of bony union, real or supposed, see Hamilton, 
6th edit., p. 403 et seq. [Also an article by 
Packard in the Amer. Journal of the Med. 
Sciences, Oct., 1867. This author suggests 
that in many of the supposed cases there has 
been bony union, but of an ordinary extra- 
capsular fracture, the cervical portion of the 
upper fragment becoming subsequently ab- 
sorbed.] 

3 Sir A. Cooper, On Dislocations and Frac- 
tures of the Joints, edit. 1842, p. 137. 



from a fall on the great trochanter, or from 
a sudden movement of rotation of the body 
while the limb is prevented moving with 
it. M. Rodct, by a series of experiments 
on the os femoris, and on plaster casts of 
the bone, has arrived at the conclusion that 
the situation and direction of the fracture 
may be predicated by a knowledge of the 
direction in which the force has acted. 
Thus, a force acting vertically will produce 
an oblique intracapsular fracture ; a force 
acting from before backwards, a transverse 
intracapsular fracture ; one from behind 
forwards, a fracture partly within and 
partly without the capsule ; and a force 
applied transversely, a fracture entirely 
without the capsule. 1 My experience is 
confirmatory of the general accuracy of M. 
Rodet's conclusions. 

The remote or predisposing causes of 
fracture of the cervix femoris, and the con- 



Fig. 198. 




Fig. 198. Impacted fracture within the capsule. 
(Bigelow.) 

nection of the accident with old age, are to 
be sought for in the impaired nutrition, 
and the altered chemical composition and 
direction of the neck of the bone which 
then prevail. It was formerly supposed 
that the neck had become more brittle 
through the preponderance of the earthy 
material of bone, which was known to be 
relatively increased in all bones as age 
advanced ; but Mr. Bransby Cooper showed 
that the quantity of bone-earth in theneck 
of the thigh-bone of the aged was dimin- 
ished instead of being increased ; thus, the 
the average quantity in the necks of five 
middle-aged bones was 50.1 per cent., in 

1 L'Experieuce, 14 mars, 1842. 
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three old bones, 33.5, and in five old bones 
whose necks had been fractured it was only 
23.9 per cent. The shafts of the same 
bones contained respectively 56.7, 25.5, 
and 50.1 per cent, of bone-earth. 1 Too 
much stress has likewise been laid on the 
altered direction of the neck of the bone, 



Fig. 199 




Fig. 199. Horizontal section of neck of femur. 
(Bigelow.) 

which, it was affirmed, became less oblique 
as age advanced, till it formed a right angle 
with the shaft. Mr. Canton has shown 
that this is not correct, and that the ob- 
liquity of the neck varies very slightly, the 
few cases in which it has become horizontal 
being altogether exceptional ; the cortex, 
however, is always thinner, and the cau- 
eelli larger, and frequently filled with an 
oily fat. 2 It is chiefly, then, to the change 
of nutrition, senile atrophy, with some- 
times well-marked fatty degeneration, that 
must be attributed the greater frequency of 
fracture of the cervix femoris at this period. 
Symptoms. — The symptoms of an intra- 
capsular fracture ["The sooner the old 
classification ' intra and extracapsular frac- 
ture ' is abandoned, the better it will be 
for science, for diagnosis, and for treat- 

1 Guy's Hosp. Keports, 1845, 2d ser., vol. iii. 

2 Canton, Surgical and Pathological Obser- 
vations, p. 33. 



ment." — Bigelow, sup. cit., p, 930] of the 
femur may be summarized as follows : De- 
formity and loss of power of the limb, 
crepitus, swelling, and pain. 

1. Deformity. — This consists of an un- 
natural prominence of the hip, a fulness 
of the groin, and a shortening and rotation 
outwards of the limb ; and it is produced 
by the drawing upwards and rotation out- 
wards of the lower fragment ; while the 
fulness of the groin is partly owing to the 
broken neck of the femur projecting against 
the front of ihe capsule, and partly to 
effusion within and without the joint. The 
amount of shortening varies in recent cases 
from about a quarter of an inch to an inch, 
[Dr. L. A. Stimson reported a case to the 
New York Pathological Society where the 
shortening was two inches at the end of 
seven weeks. — New York Medical Record, 
March 29, 1879, p. 307], and where there 
is no impaction it can be overcome by 
making extension. When it is very trifling 
in the first instance, it may be owing to a 
temporary paralysis of the muscles from 
contusion, or to impaction of the fragments, 
or to the direction of the fracture being 
such as to oppose the ascent of the lower 
fragment. It sometimes happens that 
there is no shortening at first, but that this 
symptom makes its appearance gradually 
or suddenly, some days and even weeks 
after the accident. 

Sir Benjamin Brodie dissected a case in 
which the cervix was obliquely broken, and in 
which the upper part of the bone prevented 
the ascent of the lower. Mr. Stanley also 
relates the following case : "A man aged sixty 
was knocked down in the street; he com- 
plained of pain in the hip, but there wasneither 
shortening nor eversion of the limb, and its 
several motions eould be executed with perfect 
freedom and power. A fracture was not sus- 
pected ; the patient, therefore, was merely 
confined to his bed. In the fifth week from 
the date of the accident he died from another 
cause. No trace of injury was found in the 
parts about the hip-joint, but small effusions 
of blood, apparently not recent, were discov- 
ered beneath the synovial and fibrous mem- 
brane, covering the neck of the femur, also 
beneath the synovial membrane covering the 
ligamentum teres. The head and neek of the 
bone were sawed through their middle, and in 
each portion a dark line, evidently occasioned 
by the effusion of blood, was seen extending 
through the bone at the base of the neck. A 
fracture was discovered extending along this 
line ; but the broken surfaces were in contact, 
and the synovial and fibrous membrane cover- 
ing the neck of the bone was uninjured. In this 
case," Mr. Stanley very pertinently remarks, 
"if an attempt had been made to walk at the 
end of two or even three weeks from the acci- 
dent, a separation of the fractured surfaces, 
and consequent shortening of the limb, would 
have been the result." 1 



1 Medico-Chirurgical Transactions, vol. xiii., 
p. 511. 
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The sudden occurrence of shortening, 
then, some time after the accident, must 
be ascribed to the displacement of the 
fragments, consequent on some movements 
of the limb which have torn through the 
hitherto uninjured periosteum of the neck, 
or unlocked the serrations of the fractured 
surfaces, or converted a partial into a com- 
plete fracture ; while the gradual shorten- 
ing of the limb is owing to the gradual 
absorption of the neck of the bone. 

The eversion of the limb, which is often 
spoken of as eversion of the foot, is really 
a rotation outwards of the whole limb, so 
that it rests on its outer surface. This 
position is given to it by the powerful ex- 
ternal rotator muscles of the thigh, aided, 
no doubt, by the natural inclination of the 
limb to gravitate in the same direction. 
[The view of the text as to the cause of 
eversion has been disputed by Mr. Owen, 
in a paper read before the Brit. Med. 
Assoc, at its annual meeting, in 1879. He 
attributes it to the effort of the limb to 
seek a stable equilibrium, the support of 
the neck having been removed. "The 
limb tumbled into the position of eversion, 
and muscular action had nothing to do 
with its position." His experiments, 
seemed to prove that his conclusion was 
well founded. Med. Record, vol. 16, p. 305. ] 
The continued eversion which sometimes 
persists after all muscular resistance has 
been suspended by the action of anaesthet- 
ics, can only be accounted for by the inter- 
locking of the broken extremities of the 
fractured bone. The occasional occurrence 
of rotation of the limb inwards may be 
owing to the fracture having taken place 
while the limb was in a position of extreme 
inversion, the fragments having become 
at the same moment so locked together, as 
to counteract the action of the external ro- 
tator muscles. That the fixation of the 
limb in inversion is not due to the muscles, 
is proved by the following fact recorded 
by JR.. Smith : if extension be made, so as 
to remove the deformity and restore the 
length of the limb, "as soon as the ex- 
tending force ceases to act, though the 
limb is again shortened, the foot will be 
found to remain everted." 1 

2. Loss of -power in the limb. — When a 
person has fractured his cervix femoris by 
a fall, or has fallen in consequence of the 
fracture, he is usually unable to rise, and 
should he succeed in doing so, he again 
falls. There are ; however, some notable 
exceptions, in which patients have not only 
risen from the ground, but walked after the 
accident. These peculiarities are difficult 
to account for; some have attempted to 
explain them on the supposition of an in- 
terlocking of the fragments, others of im- 

1 E. W. Smith, op. cit., p. 25. 



paction ; and others, again, of the resist- 
ance offered by the uninjured periosteum 
of the neck of the bone ; but against all 
these hypotheses must be placed this fact, 
that loss of power of the limb sometimes 
exists without displacement of the frag- 
ments, and a considerable amount of power 
has been observed with displacement. 
Usually, the want of voluntary power over 
the limb is complete, and passive move- 
ments are attended with pain and difficulty. 

3. Crepitus. — This is a symptom which 
is by no means easily evoked, and its ab- 
sence does not prove the non-existence of 
fracture, though its presence is conclusive 
in its favor. There are several circum- 
stances which may prevent its being felt ; 
one of these is the drawing up of the lower 
fragment ; hence, Sir A. Cooper directs 
the limb to be first drawn down, and then 
rotated. But this will not always bring the 
fractured surfaces together, for the tro- 
chanteric fragment may catch on the ace- 
tabular one, and push it before it ; or the 
fragments may be impacted and thus move 
together with the rotation of the limb ; or 
the muscles may strongly resist the efforts 
of the surgeon to produce crepitus. "One 
thing," observes Hamilton, "we ought 
never to forget, namely, that by extraordi- 
nary efforts to obtain a crepitus we may 
lacerate the capsule, or produce a displace- 
ment of the fragments which we never can 
remedy, and which without such unwar- 
rantable manipulation might never have 
occurred. ' ' 

[Bigelow says : ' ' Apart from dislocation, 
the main object of examination is to decide, 
with reference to treatment, whether a 
fracture is loose or impacted. " " Prolonged 
and active flexion and rotation of the hip, 
in search of positive signs, is more than 
superfluous." "The most useless and 
damaging examination is that by quick and 
persistent rotation, and by flexion of the 
thigh, as far as a right angle. ' ' The points 
to be determined are: ' 1st. The degree 
of shortening. 2d. Whether the shaft 
rotates through an arc, or on its axis." 
loc. citat.] 

4. Sicelling and pain. — There is rarely 
much swelling in this accident, and only a 
moderate amount of pain, while the limb is 
at rest ; but all movements, especially those 
of rotation, are attended with considerable 
suffering. The pain is most felt in the 
groin and behind the trochanter, and is in- 
creased by pressure in these situations. 

Fractures of the cervix femoris external 
to the capsular ligament. — There are three 
principal types of extracapsular fracture 
of the femur, depending chiefly on the de- 
gree and direction of the force which pro- 
duced them. In the first and rarest type, 
the bone is separated into two fragments 
only, by a fracture which passes through 
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the neck of the bone obliquely at its base, 
and is bounded above and below by the two 
trochanters, and anteriorly and posteriorly 
by the inter-trochanteric lines, with which 
it is parallel. The fracture may, however, 
be more horizontal in direction, in which 
case it will pass through the trochanter 
major, which will thus be separated into 
two portions — the upper remaining with 
the neck of the femur, and the lower with 
the shaft of that bone. Here too may be 
placed those oblique fractures of the neck 
of the femur which have been described by 
Sir A. Cooper as being partly within and 
partly without the capsular ligament. 

In the second type of fracture, which is, 
perhaps, the most common, the bone is 
divided into three fragments: the first 
formed by the head and neck ; the second 
by the greater part of the trochanter major ; 
and the third by the shaft of the bone and 
a small portion of the trochanter. 1 

[Bigelow's classification of these frac- 
tures seems the most simple : 

I. Impacted Fractures: 1st. Posterior 
impacted fracture of the base of the cervix, 
' ' the most common of the fractures of the 
neck of the thigh bone." Shortening and 
eversion slight. 

2d. Impacted fracture of the head of the 
femur, "rare." 

3d. Impacted fracture of the whole base 
of the cervix with inversion. 

II. Unimpacted Fractures : 1st. Frac- 
ture of the small part of the cervix. ' ' Much 
shortening, marked eversion, and the rota- 
tion of the shaft upon its axis, instead of 
through an arc." 

2d. Comminuted fracture of the tro- 
chanters and shaft. Loc. citat.] 

The fracture which separates this pro- 
cess from the other fragments usually be- 
gins near the centre of the summit of the 
great trochanter, passes downwards and 
inwards, and terminates either above or 
below, or passes directly through the lesser 
trochanter. In the third type there is 
more or less comminution of the trochan- 
teric fragment, and not unfrequently a de- 
tachment of the trochanter minor. 

Robert Smith expresses his belief that 
all extracapsular fractures are in the first 
instance impacted, and that all impacted 
fractures are necessarily accompanied by a 
fracture traversing some part of the tro- 
chanteric region. This is doubtless true 
of the majority of extracapsular fractures, 
but there are some exceptions, asin the 
specimen referred to by Hamilton in Dr. 
Mutter's collection, where the neck, having 
been broken close to the inter-trochanteric 
lines, has apparently slid clown upon the 

1 See a very philosophical account of these 
extracapsular fractures by Dr. Alex. Ogston, 
in the Medical Times and Gazette, May 15, 
1869, p. 516. 



shaft about one inch, at which point it is 
firmly united by bone. So, again, in those 
specimens of very slight impaction, which 




Fig. 200. Extracapsular impacted fracture of cer- 
vix femoris with separation of the trochanter. 
(From the Museum of Westminster Hospital.) 

Fig. 201. 




Fig. 201. Posterior view of the same fracture. 
(From the Museum of Westminster Hospital.) 

have been considered by some as examples 
of partial fracture, 1 no trace of anything 
like a crack or fissure is to be discovered on 

1 See p. 931. 
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the trochanter. There is a rare variety of 
extracapsular fracture occasionally met 
with, in which the lower fragment pene- 
trates a short distance into the upper. 

These extracapsular fractures present a 
remarkable contrast to the intracapsular in 
their subsequent progress, inasmuch as 
bony union is the rule instead of the ex- 
ception ; nevertheless, it is a slow process, 
and the consolidation of the trochanters to 
the shaft takes place long before that of 
the opposed surfaces of the fractured neck 
and of the shaft. The great exuberance 
of ossific deposit, which frequently takes 
place in the neighborhood of the trochan- 
ters, is supposed to have relation to the 
comminution and separation of the frag- 
ments of these processes. 

Causes. — The most common cause of the 
fracture is a fall from a height, or with 
great violence, on the trochanter major; 
this first breaks the neck of the bone, which 
is then driven into the cancellated tissue 
between the trochanters, and acts like a 
wedge in splitting, or even detaching en- 
tirely, one or both of these processes. The 
distance to which the neck of the femur is 
driven into the cancelli of the shaft, as well 
as the angle Avhich it forms with the latter, 
varies in accordance with the violence and 
direction of the applied force. 

"If the force has not heen very great, the 
neck of the femur remains wedged in between 
the trochanters, and one or both of these pro- 
cesses are split off from the shaft ; but if the 
fibrous structures before alluded to (which in- 
vest the whole of the trochanteric region) have 
not been injured, these broken portions of the 
trochanters are still held firmly in their places, 
and the impacted cervix does not become 
loosened ; but if the force has been considerable, 
the impulse prolonged, the bone in a state of 
senile atrophy, or if, as frequently happens, 
the patient in endeavoring to rise falls a 
second time, then, under these circumstances, 
the trochanters are not only broken from the 
shaft of the femur, but are so far displaced and 
separated from their connection with the soft 
parts, that the cavity or socket, as it were, into 
which the superior fragment has been received, 
is destroyed. The impacted eervix, thus set 
free, no longer opposes the ascent of the in- 
ferior fragment, and the ease then presents the 
characters of the ordinary extracapsular frac- 
ture, with great shortening of the limb." 1 

Symptoms. — The symptoms of this acci- 
dent very closely resemble those of an in- 
tracapsular fracture. In both there is 
shortening and rotation outwards of the 
limb, with more or less loss of power, alter- 
ation in the position of the great trochan- 
ter (which is nearer the iliac crest and more 
posterior than natural), occasional crepitus, 
swelling and pain. At the same- time it 
must be obvious from the foregoing re- 
marks, that the symptoms will vary some- 

1 R. W. Smith, On Fractures and Disloca- 
tions, p. 17. 



what in accordance with the impaction or 
non-impaction, or degree and angle of im- 
paction, of the fragments. It may be 
stated generally, that the more complete 
the impaction (using the term strictly in 
the sense of fixation), the less obvious will 
be the signs of fracture, and the more liable 
the injury to be mistaken for one of a dif- 
ferent nature ; especially will this be the 
case where the impaction is slight, and the 
neck deviates but little from its natural 
angle. On the contrary, in proportion to 
the separation of the fragments, so will all 
the symptoms of a fracture of the neck of 
the bone be more marked, and the nature 
of the injury less doubtful. Thus the limb 
may be shortened, from an inch and a half 
to two inches or more, but can be drawn 
down to the same length as the other ; the 
rotation outwards will be greater, the crepi- 
tus more manifest, the detached trochan- 
teric fragment more displaced, the pain and 
swelling greater, with sometimes visible 
bruising of the soft parts about the hip and 
upper part of the thigh, and complete help- 
lessness of the whole limb. In complete 
impaction, the shortening of the limb varies 
from a quarter of an inch to an inch, and 
cannot be diminished by traction ; the ever- 
sion is usually less than in non-impacted 
fracture, and often very slight. Crepitus 
cannot be elicited by rotating the limb, the 
head of the bone can be made to move 
freely in the acetabulum, and the trochan- 
ter moves with it, though on a shorter arc. 
This process is also nearer to the crest of 
the ilium, and the limb in general lacks 
that appearance of helplessness which is 
seen in the other varieties of this accident. 
Inversion of the limb, which has been al- 
ready alluded to as a very rare occurrence 
in intracapsular fracture, is met with occa- 
sionally in fractures without the capsule. 
In the dissection of these cases it has been 
observed that the inferior fragment is al- 
ways in front of the superior ; but this is 
evidently merely the effect, and not the 
cause, of the inversion. It has also been 
observed that the direction of the fracture 
has been such as to detach the posterior 
part of the great trochanter, and the whole 
of the lesser trochanter, with their muscles, 
either as a separate fragment, or as a part 
of the acetabular fragment — thus cutting 
on 7 the influence of these muscles from the 
limb. This has been considered sufficient 
to account for the symptom in question, 
but against this assumption must be placed 
the notable facts, that inversion of the limb 
has been met with where there has been 
no separation of the trochanters, and that 
it sometimes occurs, as already stated, in 
intracapsular fracture. I concur, therefore, 
in opinion with Professor Smith, that the 
influence of the muscles in producing in- 
version is but secondary, the lower frag- 
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ment being probably thrown by the vio- 
lence wliieh produced the fracture into a 
position favorable for the action of the in- 
ternal rotators. The chief interest attach- 
ing to these eases is in a diagnostic point 
of view, as the3 r are apt to be mistaken for 
dislocation (see Dislocations of the 
Hip). 

Diagnosis. — The accidents whieh are 
most liable to be confounded with fractures 
of the neck of the femur, are certain frac- 
tures of the pelvis — dislocations of the head 
of the femur upon the pubes — and severe 
contusion of the hip ; while among diseases 
may be named chronie rheum atie arthritis, 
absorption of the neek of the thigh-bone, 
and paralysis. The particular lesions of 
the pelvis whieh most nearly resemble frac- 
tures of the cervix femoris are fractures of 
the acetabulum. The bottom of this cavity 
may be driven into the pelvis, together 
with the head of the femur ; or a portion 
of its margin may be broken off, so as to 
allow of the escape of the head of the 
femur upon the ilium ; or lastly, it may be 
broken without having its fragments dis- 
placed. Eaeh of these fractures gives rise 
to symptoms which, in one case, may re- 
semble a dislocation of the femur; in 
another, a fracture of the neek of that bone. 

Fie. 202. 



neck of the femur, the absence of shorten- 
ing of the limb and of crepitus being the 
only difference ; and these symptoms, we 

Fig. 203. 





Fig. 202. Shows how trochanter of fractured bone 
upwards. (Bryant.) 

In the two first there is, in fact, a real dis- 
location, consequent on the fracture ; and 
it is this complication which renders the 
true nature of these injuries oftentimes so 
obscure. Thus there will be shortening 
of the limb, with inversion or eversion, as 
the ease may be ; more frequently the 
former, and so more nearly resembling a 
dislocation ; but then there will be crepitus, 
the power of restoring the length of the 
limb by traetion, and the return of the 
shortening when this is discontinued — all 
whieh are characteristic of a fraeture. In 
the fractures of the acetabulum without 
displacement, the symptoms likewise very 
closely simulate those of a fraeture of the 



Fig. 203. llio-femoral triangle, tost line for fracture 
or shortening. (Bryant.) 

have seen, are not always present in this 
injury. The diagnosis, then, of these sev- 
eral injuries, is by no means easy, 
though not impossible ; and to 
this we may sometimes be guided 
by the history of the accident, the 
age of the patient, and the mixed 
character of the symptoms. [Mr. 
Thomas Bryant (Laneet, Januaiy 
22, 1876), draws attention to the 
value of the ilio-femoral triangle 
in the diagnosis of injuries of the 
hip joint, Phil. Med. Times, 
Aprii 1, 1876, p. 333 (Figs. 202 
and 203). Shortening of the line 
CB, as compared with that on 
the sound side is, he claims, a cer- 
tain indication of fracture of the 
neck of the femur.] Practically, 
perhaps, a mistake of diagnosis 
is of no great moment, as the 
treatment is nearly the same for 
all of these accidents, and it may be ob- 
served that the real nature of some of them 
was only discovered after death. 

The symptoms by which a dislocation of 
the head of the femur upon the pubes may 
be distinguished from the fracture in ques- 
tion, will be pointed out when treating of 
that dislocation. A severe eontusion of 
the hip more nearly resembles a fracture 
than would at first sight be imagined ; 
thus, thei*e may be pain, swelling, ecchy- 
mosis, eversion of the limb, with loss of 
power, and altered position of the great 
trochanter ; and, though crepitus and short- 
ening are wanting, we have seen that these 
symptoms are sometimes wanting in frac- 
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ture. In all injuries of this ambiguous 
character, time and rest eventually clear 
away doubt ; still, as prolonged uncertainty 
is undesirable, chloroform [ether] should be 
administered, and a careful examination 
made while the patient is under its influ- 
ence. Should a fracture exist, crepitus 
may perhaps be elicited, and on the recov- 
ery of the patient from the anaesthetic, the 
limb will probably be found to have be- 
come shortened ; on the contrary, should 
the limb preserve its normal length, should 
its movements be found perfect, and unac- 
companied by crepitus, we may infer the 
non-existence of fracture. 

Chronic rheumatic arthritis gives rise to 
symptoms which very closely resemble those 
of a fracture of the cervix femoris, as exempli- 
fied in the following case : " A woman of ad- 
vanced age was admitted into the Richmond 
Hospital, having sustained an injury of the 
hip from a fall upon the trochanter. On ex- 
amination (the patient having been placed in 
the horizontal posture), the affected limb was 
found to be one iuch shorter than the sound 
one ; the foot was everted ; flexing the thigh 
upon the abdomen caused considerable pain ; 
and the patient was unable to raise the heel 
from the bed. From these symptoms it was 
suspected that the neck of the femur had been 
broken ; upon further examination, however, 
it was found impossible to produce crepitus, or 
to restore the limb to its natural length by ex- 
tension ; hence it became evident that the case 
was one either of impacted fracture of the 
neck of the femur, or of contusion of a joint 
previously the seat of chronic rheumatism. 
Upon being questioned, the woman stated that 
she had for a loug period suffered from pain 
and stiffness in the hip-joint; that the pain 
was more distressing in wet weather and to- 
wards evening, but was relieved by a night's 

Fig. 204. 




Fio. 204. Intracapsular fracture of neck of thigh- 
bone, absorption of neck of bone. (Bryant.) 

rest ; that she had gradually become lame, and 
had been for some time obliged to make use 
of a stick when walking. The case was there- 
fore supposed to be one of contusion of the hip- 
joint combined with chronic rheumatism, and 



the event proved the correctness of the diag- 
nosis." 1 

The change of form which the head and 
neck of the bone undergo in these cases is 

Fig. 205. 




Fig. 205. Femur of opposite side, showing amount 
of bone absorbed. (Bryant.) 

well seen in the accompanying engraving. 
[See Illustrations to Bigelow's article re- 
ferred to above. The accompanying cuts 
(Figs. 204, 205), from Bryant's Surgery, 

Fig. 206. 




Fig. 206. Interstitial absorption of the cervix 
femoris. (From the Museum of Westminster Hos- 
pital.) 

admirably illustrate this point.] In the 
above case the history showed that the dis- 
ease had existed prior to the accident, and 
the diagnosis was therefore simplified ; but 
it not unfrequently happens that the mor- 
bid changes — the interstitial absorptionof 
the neck of the thigh-bone, the alteration 
of the angle which it forms with the shaft, 
the flattening and expansion of its head — 

1 Smith, On Fractures and Dislocations, p. 
113. 
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and the consequent shortening of the limb, 
and lameness, are first set up by a blow or 
a fall on the great trochanter ; and it may 
become a question at a future time wheth- 
er the bone was not really broken, the na- 
ture of the injury having been overlooked 
or mistaken. A careful examination short- 
ly after the accident will seldom fail to dis- 
cover its true nature ; but old cases of 
interstitial absorption of the neck of the 
femur, following a blow on the trochanter, 
cannot always be distinguished from old 
fractures of the same part. Ordinary 
hemiplegia, or paralysis of the lower ex- 
tremity, can scarcely be mistaken for a 
fracture ; yet certain cases of infantile pa- 
ralysis bear some resemblance to it ; thus, a 
child while running about will suddenly fall 
down and complain of being hurt, and, be- 
ing put on his feet, it is found he has lost 
the use of one leg. After a time the limb 
becomes shortened and everted, and the 
prominence of the trochanter on that side 
is diminished. Apart from the rareness 
of a fracture of the cervix femoris in a 
young child, it must be remarked that most 



of the above symptoms only manifest them- 
selves some months after the attack of pa- 
ralysis, and are the result of atrophy of the 
limb, which ceases to grow at the same rate 
as the sound one. Examined immediately 
after the fall, it will be found to be simply 
paralytic, and there will be an absence of 
all the usual symptoms of fracture. But 
if certain accidents and diseases bear some 
resemblance to a fracture of the neck of the 
femur, so may this injury be sometimes 
unaccompanied by many of the symptoms 
which ordinarily characterize it. An exam- 
ple of this was given at page 933, and it 
may be remembered that the true nature 
of the lesion was only discovered after 
death. There are no signs by which such 
an injury could be recognized during life : 
the mode in which it happened, the age of 
the patient, and the pain within the joint, 
might lead to a suspicion of its nature, but 
nothing more. Such cases, however, are 
so rare, that nothing more need be said re- 
specting them ; but they suggest great 
caution in regard to the treatment of doubt- 
ful cases. 



Table to Assist in the Diagnosis of Intra- and Extracapsular 
Fractures of the Femur. 



Intracapsular Fracture. 


Extracapsular Fracture. 


Extracapsular Impacted 
Fracture. 


1. Cause. — Often slight or 


Falls on the trochanter with 


Falls on the trochanter with 


indirect. 


great force. 


moderate force. 


2. Age. — Rare before fifty. 


Not peculiar to, though more 
common in the aged. 


Ditto. 


3. Sex. — More frequent in 


Relative frequency in males 


Ditto. 


females. 


and females not determined. 




4. Shortening. — Not exceed- 


An inch and a half to two 


Not exceeding an inch. 


ing an inch. 


and a half. 


Cannot be overcome without 


Can be removed by mode- 


Ditto. 


using great force. 


rate extension, but recurs 






when this is remitted. 






5. Position of the limb. — It 


Ditto. 


Inclination outwards less. 


rests on its outer side. 






6. Position of trochanter.— 


Nearer .the iliac crest, often 


Nearer the iliac crest, moves 


Nearer the iliac crest 


detached, does not move 


with the shaft, and the 


than normal, moves in 


with the shaft. 


head of the bone moves 


a smaller arc, head of 




with it. 


the bone does not move 






with it. 






7. Crepitus. — Difficult to de- 


Crepitus readily detected. 


None. 


tect. 






8. Helplessness. — Great. 


Ditto. 


Limb less helpless. 


9. Pain. — Generally moder- 
ate. 
10. Bruising.—Generallynone. 


Often severe. 


Generally slight. 


Frequently evident. 


Not generally evident. 



Prognosis. — Whether a fracture of the 
neck of the femur be situated within or 
without the capsular ligament, the prog- 
nosis must always be guarded ; lameness, 
in a greater or less degree, is inevitable in 
both varieties ; but the danger to life is not 
small, especially in the extracapsular frac- 
tures of the aged, the chief causes of death 



being shock, irritative fever, or gradual 
exhaustion of the vital powers. 

With reference to the proportion of deaths 
to recoveries, the tables of the Hotel Dieu show 
a mortality of nearly one-third ; but this is 
evidently much too high, and is attributable, 
according to Malgaigne, to the treatment pur- 
sued iu that institution. The period at which 
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death, ensues will bo seen in the following 
analysis of sixty specimens of fractured cervix, 
contained in the Museums of the Richmond 
Hospital and the Richmond School of Medicine, 
in Dublin, and described by Dr. R. W. Smith. 
Of these sixty specimens, thirty-two were 
situated within the capsular ligament, and 
twenty-eight without, and of the individuals 
from whom the former were taken, 

13 died within 2 months. 

10 " " 1 month. 
6 " " 2 weeks. 

Of the subjects of extracapsular fracture, 

19 died within 2 months. 
17 " " 1 month. 

11 " " 2 weeks. 

The above tables, which are gathered from 
hospital and workhouse practice, probably give 
a too unfavorable view of the results of this 
accident, and if the statistics of private prac- 
tice could be obtained, it would, I believe, 
show a more favorable aspect. [Agnew says of 
176 fractures of the neck treated in the Penn- 
sylvania Hospital only 9 died, and of this 
number 49 are recorded as intracapsular, only 
2 of which died. (Surgery, vol. i., p. 943.) 
Hyde reports 61 fractures of the neck treated 
at Bellevue Hospital, 1865-73, with 8 deaths. 
(N. Y. Med. Rec, July 24, 1875, p. 514.)] The 
union of a fracture of the neck, external to the 
capsular ligament, takes place quite as readily 
as that of the shaft of the bone, and provided 
the age of the patient is not extreme, or the 
health impaired, or the accident caused by 
great violence, a more favorable prognosis may 
be given than the above [British] figures would 
indicate. 

Fractures of the femur through the tro- 
chanter^ 'major. — "Oblique fractures," ob- 
serves Sir A. Cooper, "sometimes happen 
through the trochanter major, without im- 
plicating the neck of the bone." "The 
first case of this kind I ever saw, ' ' he con- 
tinues, "was in St. Thomas's Hospital, 
about the year 1786. It was supposed to 
be a fracture of the neck of the thigh-bone 
within the capsule, and the limb was ex- 
tended over a pillow rolled under the knee, 
with splints on eaeh side of the limb, by 
Mr. Cline's direction. An ossific union 
succeeded with scarcely any deformity, ex- 
cept that the foot was somewhat everted ; 
and the man walked extremely well. When 
he was to be discharged from the hospital, 
a fever attacked him, of which he died ; 
and upon dissection the fracture was found 
through the trochanter major, and the bone 
was united with very little deformity; so 
that his limb would have been equally use- 
ful as before." This fracture appears, 
from the engraving, to be situated just be- 
low the anterior inter-trochanteric line, and 
to intersect the trochanter near its centre, 
leaving part of this process connected with 
the neck of the bone, and the other part 
with the shaft. 

Its distinguishing marks are, "a fixed 



state of the upper part of the trochanter, 
whilst its lower part obeys the motion of 
the thigh-bone ; eversion of the foot, and 
the very perceptibly altered position of the 
trochanter major; crepitus felt, if a rather 
free movement be made of the upper part 
of the limb, and very little diminution of 
its length. But when the fracture happens 
below the insertion of the principal rotatory 
muscles, the lower portion of bone is much 
raised by the action of the gluteus maxi- 
mus, and the limb becomes very much 
shortened and deformed at the place of 
union by exuberant callus." The treat- 
ment need not differ from that which is 
proper for fractures of the neck of the 
femur. 

Separation of the epiphysis of the caput 
femoris. — "Fractures of the neck of the 
femur," observes Holmes, 1 "are hardly 
known in childhood, and the upper epiph- 
ysis is so small, and lies so completely 
within the hip-joint, that its disjunction is 
unknown, except perhaps, in the foetus." 

Several supposed examples of this accident 
have, however, been recorded ; one by South, 2 
which happened to a boy ten years of age, who 
had fallen out of a first-floor window upon his 
left hip. The limb was slightly turned out, 
but scarcely at all shortened. The thigh could 
be readily moved in any direction without 
much pain, but on bending the limb and ro- 
tating it outwards, a very distinct dummy 
sensation was frequently felt, apparently with- 
in the joint, as if one articular surface had 
slipped off another. This was regarded both 
by Mr. South and Mr. Green, as an example 
of epiphyseal separation, and he was placed 
upon a double inclined plane, but he felt so 
little inconvenience from it, that he several 
times left his bed and walked about. The re- 
sult of the treatment is not mentioned. Dr. 
Post 3 also relates the case of a girl sixteen years 
of age, whom he supposed was the subject of 
this accident. She had a child in her arms, 
and making a false step, felt something give 
way, which obliged her to lean against a wall. 
Dr. Post found the limb an inch shorter than 
the opposite one ; the toes turned outwards, no 
swelling, but some pain at the upper part of 
the thigh; the trochanter major moved with 
the shaft, and there was crepitus. It was put 
up as a fracture, but a permanent shortening 
of a quarter to half an inch was the result. 

Fracture of the epiphysis of the trochanter 
major. — In the foregoing section it has been 
shown that a simple fracture may extend 
through the trochanter major, either from 
the shaft or the neck of the femur ; it has 
also been shown that this process is gen- 
erally broken, and sometimes comminuted, 



1 Holmes, Diseases of Childhood, 2d edit., 
p. 258. 

2 South, note to Chelius's Surgery, vol. i., 
p. 565. 

3 Post, New York Journ. Med., vol. iii., p. 
190. 



FRACTURE OF SHAFT OF FEMUR. 



941 



in extracapsular fractures of the neck of 
the bone ; the above title, however, would 
imply that it may be fractured independ- 
ently of the shaft or neck of the femur, and 
of this there is certainly not sufficient evi- 
dence. The trochanter may, however, be 
separated from the femur, by violence, at 
an early period of life, before it has become 
united with the rest of that bone by osseous 
matter, as in the following case, commu- 
nicated to Sir A. Cooper by Mr. Aston 
Key. 

A young girl, about sixteen years of age, in 
crossing the street tripped, and in falling 
struck her trochanter violently against the 
curbstone. She immediately rose, and, with- 
out much pain or difficulty, walked home ; but 
experiencing an increase of pain, she was ad- 
mitted, five days afterwards, into Guy's Hos- 
pital, and was examined by Mr. Key. The 
right leg, which was the one injured, was con- 
siderably everted, and appeared to be about 
half an inch longer than the sound limb. It 
admitted of passive motion in all directions; 
but abduction gave her considerable pain. She 
had perfect command over all the muscles, ex- 
cept the internal rotators. No crepitus, or dis- 
placement of bone, could be detected on the 
closest examination. Nine days after the acci- 
dent she died. The post-mortem examination 
revealed a fracture which had detached the 
trochanter from the body and neck of the bone, 
but without tearing through the tendons at- 
tached to the outer side of the process ; this so 
effectually prevented all motion of the frac-, 
tured portion that the iuj ury could not have 
been detected during the life of the patient. 
[Agnew has in his collection a well-marked 
example of this injury, accompanied by a frac- 
ture of the condyles. (Surgery, vol. i., Fig. 
764, p. 945.)] 

Treatment of fracture of trie nech and 
upper part of the femur. — The fact of the 
possibility of bony union in intracapsular 
fractures being established, there are few 
cases in which it ought not to be attempted, 
and the treatment applicable to fractures 
without the capsule is equally proper for 
those within. The indications are — if the 
fracture is not impacted — to bring the frag- 
ments into as accurate a relation to each 
other as possible, and to keep them so dur- 
ing the treatment, which should extend 
over a period of three or four months. 
There are two ways of doing this, one by 
the straight splint, by which extension as 
well as fixation may be caused, and the 
other by the double inclined plane or frac- 
ture bedstead. Mr. Solly, in a clinical lec- 
ture published in the Lancet of August, 
] 867, advocates the last-named plan ; while 
Professor Hamilton of New York, prefers 
the_ straight position, on the ground that 
patients can endure this position for a longer 
time with less suffering than the flexed. 
[The more common method in this coun- 
try, and we think the better, is extension 
by the weight and pulley. In this connec- 



tion we cannot refrain from again quoting 
from Professor Bigelow's article. If to 
extend a limb means to draw it down, im- 
pacted fracture, and whatever resembles 
it, should never be extended, but only 
steadied by weight or splint. On the other 
hand, a loose fracture with decided short- 
ening should be first drawn down to some- 
thing like its normal length." (The italics 
are ours.) "Or more briefly, treatment 
consists in immobility, with the previous 
extension of a loose fracture." "The 
prognosis, if the patient lives, is favorable 
for bony union, except in the case of a 
loose fracture of the small part of the cer- 
vix, which if not readily distinguished, had 
better be disturbed as little as possible."] 
Whichever of these methods may be adopt- 
ed, it must not be forgotten that many old 
people bear confinement badly: retention 
of urine is not uncommon, and bed-sores 
are by no means infrequent. Under these 
circumstances it may be necessary to aban- 
don all attempts to procure union, and 
allow the patient to rise daily and get about 
on erutches, as recommended by Sir A. 
Cooper. In impacted fractures of the cer- 
vix, forcible extension of the limb with the 
view of restoring it to the same length as 
the other, must not be attempted, or the 
fragments may be unlocked, and thus placed 
in a less favorable condition for union. 
The long straight splint, used simply as a 
retentive and not an extending apparatus, 
is therefore all that is needed in this va- 
riety of fracture. 

Fractures of the shaft of the^ femxir. — 
These occur most frequently in its middle 
third. Of 70 cases observed by the writer, 
46 were broken in this situation, 16 in the 
lower third, and S in the upper. [" Of 539 
fractures of the thigh received into the 
wards of the Pennsylvania Hospital, 269 
were in the middle, 151 in the lower, and 
119 in the upper third." — Agnew's Sur- 
gery, vol. i., p. 946. This gives just 50 
per cent, as occurring in the middle third, 
while the text gives 65.7 per cent.J _ Indi- 
rect violence occasioned the majority of 
these fractures ; but of those due to direct 
causes the greatest number, both absolutely 
and relatively, occurred in the middle third 
of the bone. 

It has been questioned whether a frac- 
ture of the shaft of the femur can be pro- 
duced by muscular action ; but of this many 
instances are on record, in which the pro- 
duction of the fracture cannot be explained 
in any other manner. Thus Beauchere 
has given an account of a man, thirty-four 
years of age, who, while sliding, felt him- 
self in danger of falling backwards, and 
made a violent effort to keep up ; he did 
not fall, but he heard at the instant a crack 
high up in the right thigh, which was 
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found to be broken below the trochanters. 1 
[In the Transactions of the Clinical Society 
of London, vol. iv., Mr. Durham reports a 
case of spontaneous fracture of the femur 
in a man forty-four years of age. He was 
inclined to regard it as a case of ' ' degenera- 
tion instead of repair, and absorption of the 
bony tissues without suppuration," follow- 
ing a severe bruise of the bone. — Am. 
Journ. Med. Sciences, April, 1872, p. 463. 
Agnew (op. cit., p. 946) reports two cases, 
and says, "In all these cases, however, 
there is a reasonable ground for believing 
that the bones were unsound."] 

Fig. 207. 




Fig. 207. Oblique fracture of the lower third of 
the femur, downwards aud forwards. (From St. 
George's Hospital Museum.) 

The mode of production of this fracture 
will influence to a certain extent its charac- 
ter and direction : thus it may be multiple, 
or comminuted, or compound, if caused by 
machinery or the passage of a heavyweight 
over the thigh ; transverse in direction, if 
caused by a sharp blow, and more or less 
oblique if by a fall on the feet, or under a 
heavy load. The direction and degree of 
obliquity vary greatly ; in the upper third 
of the bone the prevailing direction, ac- 



1 Beauchere, Journ. 
torne xxx., p. 336. 



de Med. de Leroux, 



cording to Malgaigne, is downwards and 
inwards ; in the middle third of the bone, 
according to the same author, it is down- 
wards and forwards; while in the lower 
third, we are assured, it is more prone to 
assume a transverse direction. Oblique 
fractures are more rare, and not very con- 
stant in direction ; thus, they may run 
downwards, outwards, and forwards, or 
downwards and inwards, or downwards and 
forwards ; or there may be impaction of the 
upper fragment in the lower. Perhaps the 
most common direction is downwards and 
forwards, and the most rare downwards and 
backwards. In whatever part of the shaft 
the fracture may be situated, and whatever 
may be its direction, it is rare that displace- 
ment of the fragments does not occur, the 
lower fragment being drawn upwards, be- 
hind, and generally a little to the inner side 
of the upper ; and sometimes acting upon 
the latter, so as to cause it to project for- 
wards or outwards, or inwards, and thus 
produce more or less angular distortion. 
This is best seen and most frequently ob- 
served when the fracture is situated in the 
upper third of the bone, and the distortion 
so occasioned has been attributed to the 
action of the psoas and iliacus muscles 
drawing the upper fragment forwards ; but 
that this is not the sole cause may be easily 
proved by an examination of the numer- 
■ ous specimens of this fracture in our Lon- 
don museums. From these it will be seen 
that the displacement of the upper frag- 
ment may be in any direction ; outwards, 
inwards, forwards, or backwards, which 
could not be the case were its position 
solely dependent on the action of its own 
muscles. This is important as respects the 
treatment of fracture of the femur in its 
upper third, and the more so because our 
great authority, Sir Astley Cooper, has 
omitted all mention of any other distortion 
than of the upper fragment forwards and 
upwards, which he attributes to the action 
of the psoas and iliacus muscles, assisted 
by the pectineus; and "to prevent this 
horrid distortion, two circumstances," he 
says, "ought to be strictly observed: the 
one is to elevate the knee very much over 
the double inclined plane ; and the other 
to place the patient in a sitting position, 
supporting him by pillows during the pro- 
cess of union." 1 Now the predominant 
direction of the displacement of the upper 
fragment is not directly forwards, but out- 
wards and forwards ; and the specimen 
of this fracture which Sir Astley has had 
figured in his work is an example of the 
displacement of this fragment directly 
outwards, a position which has evidently 
been brought about by the action of the 
lower fragment upon it ; the latter is at the 



1 Op. cit.. p. 191. 
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same time rotated one-fourth of a circle 
outwards, so as to bring its anterior surface 
to correspond with the external surface of 
the upper fragment; and hence the ap- 
parent projection of the latter forwards and 
upwards. 

Fie. 208. 




Fig. 208. Sir A. Cooper's specimen of fraeture of 
the upper third of the femur. (In St. Thomas's 
Hospital Museum.) 

Fig. 209. 




Fig. 200. Rectangular union of fraeture of the 
upper third of the femur. (From the Museum of 
Westminster Hospital.) 

A very fine example of the tilting of the 
proximal fragment directly upwards is 
figured above. The specimen was removed 
from a female brought to the Westminster 



Hospital for dissection, and is described by 
Mr._ Heath in vol. xi. of the Pathological 
Society's Transactions. 

Combined with the displacements in the 
axis of the limb, or at right angles with it, 
are those by rotation : in a large number 
of our museum specimens, one or both 
fragments are seen to have undergone some 
rotation on their axis ; but, in the absence 
of any history with the greater number of 
them, it is impossible to say whether such 
rotation was of the upper fragment, or of 
the lower, or of both ; or how much of it 
might be due to direct muscular action, 
and how much to mere physical causes. 

Symptoms and diagnosis. — The usual 
symptoms of a fraeture of the shaft of the 
femur are, shortening and deformity of the 
thigh, which is generally unnaturally 
curved, with the convexity forwards and 
outwards ; eversion, and loss of power of 
the limb ; pain, and abnormal mobility at 
the seat of fracture ; and crepitus on rota- 
tion. The nature of the injury is so very 
apparent, that it cannot easily be mistaken 
for any other ; but the determination of 
the direction of the fracture, whether trans- 
verse or oblique, is by no means easy, and 
not always possible. If the fracture be in 
a young child, if it have happened from 
direct violence, if it be situated near the 
centre of the shaft, and if the shortening 
of the limb be inconsiderable, the fracture 
is assumed to be transverse in direction ; 
but a nearer approach to accuracy may be 
arrived at by attending to the circum- 
stances under which crepitus may be 
elicited ; if this phenomenon ean be 
evoked in a shortened limb, without pre- 
vious extension, it is presumptive evi- 
dence that the fracture is oblique ; if, on 
the contrary, the limb be shortened, and 
rotation produce no crepitus till it has 
been restored by extension to its normal 
length, we may reasonably presume that 
the fracture is a transverse one. 

Prognosis. — The prognosis of a frac- 
ture of the shaft of the femur must 
depend on its nature, the mode of its 

f reduction, and the age of the patient, 
f the fracture be compound, or com- 
plicated with the wound of a large ves- 
sel, or extend into the knee-joint, the 
prognosis must be guarded, though not 
absolutely unfavorable. If it occur in an 
old person, and from great violence, as 
from a railway-carriage passing over the 
limb, or if it be compound and commu- 
nicate with the knee-joint, the case is 
one of the greatest clanger, and the prog- 
nosis will be most unfavorable. On the 
contrary, a.simple fracture of the shaft, if 
properly managed, and uncomplicated with 
other injury or disease, will nearly always 
do well ; and though some shortening of 
the limb usually results, it is insufficient to 
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impair its usefulness, or to cause more 
than a slight lameness ; a favorable prog- 
nosis may therefore be given. 

Treatment. — Much contrariety of opin- 
ion prevails respecting the possibility of 
curing a fracture of the femur, in the adult, 
without shortening ; and from the time of 
Hippocrates to the present day, the pro- 
fession has been ranged in two opposite 
camps — one side declaring that shortening 
of the limb may be prevented, and the 
other as positively denying it. 

To determine this question, and without bias 
either on one side or the other, the writer em- 
ployed some of his leisure hours in the sum- 
mer of 1857 iu examining all the fractured 
thighs then under treatment in the different 
hospitals of this metropolis, till he had pro- 
cured nearly the same number of cases of this 
accideut from each. To insure accuracy, each 
limb was measured by a graduated tape from 
the anterior superior spinous process of the 
ilium — 1st, to the lower border of the patella ; 
2dly, to the extremity of the outer malleolus ; 
aud 3dly, to that of the inner; and the result 
was written down on the spot. The total num- 
ber of patients thus examined was 50, of whom 
41 were males, and 9 were females. Their ages 
varied from 84 to 2 years ; 30 beiug adults, and 
20 children under 15 years of age. Now of 
the total number, only 15 escaped deformity, 
and of these 12 were children, leaving, there- 
fore, but 3 adults out of 30 in whom no short- 
eniug had taken place, and showing that under 
the present mode of treating these fractures in 
the Londou hospitals, shortening of the limb 
follows in 90 per cent, of the adults admitted, 
and in 40 per cent, of the children. Even this 
high percentage is probably underrated as re- 
gards adults ; for, in truth, two of the latter 
in whom no shortening was found were recent 
admissions, the accident having happened but 
two days previously in the one case, and four 
days in the other, rendering it therefore doubt- 
ful what the ultimate issue might be : even the 
single case in which there was no shortening 
is not free from suspicion, for although the ac- 
cident had occurred five weeks before, the 
long splint was still on, and in the absence of 
examination without it, one could not be sure 
that the limb had been fractured. The 
writer's individual experience at the West- 
minster Hospital is entirely confirmatory of 
the above results obtained at all the other hos- 
pitals ; and with the full knowledge of this 
tendency to shortening in fractures of the 
femur, and with every attempt to prevent it, 
he has not yet succeeded in a single case in 
the adult, nor has he found, in upwards of 100 
specimens of this fracture which he has ex- 
amined in the various museums of the metrop- 
olis, more than one iu which there was not 
some shortening. With reference to the 
amount of shortening in the 33 cases out of 
the 50 already mentioned, it was — 



+ an inch in 4 
i " "2 
i " " 10 
1 inch " 9 



H to 11 inches in 4 
2 " '■ 3 

2V " " 1 

3} " " 1 



and in one it was not ascertained, both thighs 
being broken. 



These results of the writer's own observa- 
tions are fully confirmed by Malgaigne and 
Hamilton; the. former of whom bears this 
strong testimony ou the subject: "There has 
been too much discrepancy of opinion among 
surgeons in regard to this (shortening). Hip- 
pocrates gives the idea that the shortening can 
always be obviated; Celsus goes to the op- 
posite extreme, declaring that a thigh once 
broken must ever remain shorter than its fel- 
low. At a period by no means remote from 
our own, Desault claimed to cure all fractures 
without shortening, and his journal contains 
several such cases. In imitation of him, many 
surgeous have varied, corrected, and improved 
apparatuses for permanent extension, and have 
announced complete successes from them. I 
must, however, state positively that I have 
never obtained anything of the kind, either 
with contrivances of my own, or with those 
of others, or even when I have invited the in- 
ventors of such apparatuses to apply them in 
my wards. I have more than once examined 
persons said to be cured without any shorten- 
ing, but always discovered such shortening by 
careful measurement. The mistake of all 
those who have thought they had obtained 
these miraculous cures was, that they never 
dreamed of comparing the two limbs in regard 
to their length ; I will say, moreover, that they 
were most commonly ignorant of the proper 
way to obtain a good and correct measurement. 
Some have been deceived in another way ; they 
have lighted upon fractures with interlocking, 
especially in young subjects, and have im- 
agined that they had corrected by treatment 
a shortening which never existed. In short, 
when the fragments remain in contact, or 
when we can replace them and keep them so 
by means of their serrations, it is easy to cure 
a fracture of the femur without shortening; 
in the absence of these two conditions the 
thing is simply impossible." 1 

Hamilton also states, that " in case of an 
oblique fracture of the shaft of the femur oc- 
curring to an adult, whose muscles are hot 
paralyzed, but which offer the ordinary re- 
sistance to extension and counter-extension, 
and where the ends of the. bone have once 
been completely displaced, no means have yet 
beeu devised by which an overlapping and 
consequent shortening of the end of the broken 
bone can be prevented." He also affirms that 
" the average shortening in simple fractures, 
where the best appliances and the utmost skill 
have been employed, is about [in his 6th edi- 
tion Hamilton says " from half to three-quar- 
ters of an inch. "J three-fourths of an inch." 2 

[It is perhaps hardly necessary to remind 
the American readers of the repetition of 
this old contest between shortening and no 
shortening, that " was carried on with re- 
newed vigor a few years since in periodicals, 

1 Malgaigne, op. cit., p. 723. 

2 Hamilton, op. cit., 3rd edit., p. 405. Not- 
withstanding this strong testimony, surgeons 
are still to be fouud hardy enough, or ignorant 
enough, to repeat the fallacies which have 
been so often refuted, and to vaunt their suc- 
cess in the cure of oblique fractures in the 
adult, without shortening. Why do not these 
surgeons, instead of publishing their cases in 
the journals, produce their patients at some of 
the medical societies ? 
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and in the meetings of the American- Medical 
Association. The sentiment of the latter 
body found expression in the resolution that 
" shortening, in cases of fractures of the long 
bones, is the rule in practice, regardless of any 
of the means of treatment now in use." This 
resolution was adopted almost unanimously at 
the meeting in 1878, one distinguished sur- 
geon entering his protest in the negative. In 
this connection it may not be superfluous to 
draw attention to the possible inaccuracies of 
measurement in the most skilful hands; but 
since the last edition of this work was pub- 
lished, one fact has been presented, which ma- 
terially affects all measurements. We refer to 
inequality in the two limbs in uninjured par- 
sons. Cox (Am. Journ. Med. Sciences, April, 
1875, p. 438), reports measurements on 54 indi- 
viduals, in only six of whom he found the two 
limbs symmetrical ; the difference between the 
two in 48 cases varied from & to £ of an inch. 
To show that this difference was not entirely 
due to any peculiarity of the living tissues, 
Roberts (Phil. Med. Times, Aug. 3, 1878, p. 
518), measured seven skeletons that showed no 
sign of injury, and found a difference in each 
case, varying from £ to I of an inch. Grant- 
ing the truth of these observations we see at 
once that the whole question of shortening is 
placed in a new light. 

We think, however, that the statistics of our 
American surgeons, so far as they are accessi- 
ble to us, give rather more favorable results 
than those giveu in the text. Thus Buck, iu 
1867 (Med. Record, April 1st), reported " 89 
cases in adults, in 12 of which there was no 
shortening; maximum IV inches in 2; average 
scarcely i an inch." Hyde (Med. Record, 
July 31, 1875, p. 513), reports 254 cases, age not 
given, both simple and compound, in which 
the average shortening, including 18 not 
shortened, was a trifle over i inch. St. John 
(Am. Journ. Med. Sciences, July, 1872, p. 75), 
gives 50 cases of all ages, in which the aver- 
age shortening was 4 of an inch. In 18 cases 
it is claimed there was no shortening : 21 cases 
over 18 years average less than i inch. Sands 
(JST. Y. Med. Journal, June, 1871), gives 14 cases 
over 15 years, aud of these in 6 cases there was 
no shortening ; maximum 1 inch ; average J 
of an inch. Sayre (Transactions Am. Med. 
Association, 1874), reports 26 cases of all ages 
(19 over 20 years), in which the average short- 
ening was less than § an inch. Agnew says 
conclusively " that a fracture in the shaft of 
the thigh bone, which is cured with one-half 
or three-quarters of an inch shortening is a 
good cure, and gives no room for complaint ou 
the part of the patieut ; and that the surgeon 
who obtains this result may walk among his 
professional brethren without beiug conscious 
of the least inferiority or waut of skill in the 
management of this class of surgical injury." 
Op. citat., p. 949.] 

The causes of these different results in 
the adult and in the child probably depend 
on the different chemical composition of 
the bones at these two periods of life, and 
the modifying influence which this exerts 
on the form and completeness of the frac- 
ture. In the child, too, the periosteum is 
thicker, and in many cases only partially 
torn through — or not torn through at all — 
VOL. I. — 60 



so that complete displacement of the frag- 
ments does not take place. 

In the treatment of fractures of the 
shaft in the adult, three indications should 
be fulfilled, — 1, coaptation and fixation of 
the fragments ; 2, moderate extension ; and 
3, gentle compression and support of the 
limb. Provided these requirements are 
carried out, it matters little what apparatus 
may be employed ; but that which can be 
applied with the least disturbance of the 
fractured bone, and is most comfortable to 
the feelings of the patient, should be pre- 
ferred. The time has gone by when the 
relative advantages of the straight and of 
the flexed position are worth discussing, 
the great majority of surgeons in all parts 
of the world being agreed on the superior- 
ity of the former. Fractures even which 
were thought pre-eminently to require a 
flexed position of the limb, as those in the 
upper third of the thigh, are now usually 
treated in the straight position. There are 
three principal ways of doing this : in one 
it is effected by means of a long splint on 
the outside of the limb, extending from 
the axilla to a few inches beyond the foot, 
as in the splint which goes by the name of 
Liston's. This provides not only for the 
immobility of the whole limb and trunk, 
but acts also as an extending apparatus. 
The following is the ordinary mode of ap- 
plying it : _ 

The patient lying on his back on a firm 
flat mattress, a few turns of a roller should 
be first carried round the foot and ankle ; 
then the splint, well padded on its inner 
side and reaching from a point opposite 
the nipple to four or five inches beyond 
the foot, must be laid on the outside of the 
fractured limb, and firmly secured to the 
latter by several more turns of the same 
roller around the foot and ankle and splint, 
and through the notches at its lower ex- 
tremity ; it may then be carried upwards 
as high as the knee. At this stage of the 
proceeding traction should be steadily 
made on the limb by assistants, till its 
length equals, or even slightly exceeds, its 
fellow, as ascertained by measuring with a 
tape from the anterior superior spinous 
process of the ilium to the lower border of 
the patella. When this has been effected, 
the perineal bandage must be applied, its 
padded centre resting on the perineum, 
and its two ends passed through the holes 
in the upper part of the splint and tied on 
its outside. TBy this means the splint is 
prevented from ascending, and by tighten- 
ing the perineal bandage, it caii even be 
forced downwards, and powerful traction 
thus exerted on the limb. Lastly, the re- 
mainder of the limb should be encircled by 
the roller, and the upper part of the splint 
bound to the trunk by a few turns of a 
broad rib-bandage. This method of treat- 
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ins fractures of the thigh, though so gener- 
ally adopted, is not free from several grave 
defects. In the first place, the application 
of the circular bandage to the limb neces- 
sarily involves much handling of the frac- 
ture, and consequently, more or less dis- 
turbance of the fragments, while at the 
same time it is next to impossible to keep 
up sufficient extension during the some- 
what tedious process of bandaging from 
the toes to the trunk. Moreover, however 
skilfully it may be put on in the first in- 
stance, in a few clays it becomes loose, and 
a repetition of the process is necessary. 
For these reasons I hold it to be preferable 
to substitute for the roller a sheet or table- 
cloth, as recommended by Mr. Syme, or 
towels, or broad bands with buckles, or, in- 



limb. This consists of a long, straight, 
stout splint, with a piece of wood about a 
foot in length let in at right angles to it 
about six inches from its lower end. The 
long arm of the_ splint is well padded on its 
inner side. An inch or two from the upper 
end of the splint is a small pulley, fixed in 
an aperture made for the purpose ; a simi- 
lar one is placed at the lower end. That 
part of the splint which is let in at right 
angles is provided with a slit extending 
nearly its whole length, admitting another 
pulley of similar size, which can be shifted 
to various parts by means of an iron pin 
passing through holes bored in the sides 
of the cross-piece. A strong piece of strap- 
ping is now applied to the sides of the leg, 
leaving a loop at the sole of the foot, as in 



Fig. 210. 




Fig. 210. Extension apparatus for fracture of the thigh. (Modified from Gurdon Buck.) 



deed, anything which will effectually main- 
tain the splint in position, without making 
unequal pressure on any part of the limb, 
and which does not require, during its ap- 
plication or readjustment, the holding up 
of the limb which is necessitated by the 
ordinary bandage. The next objection to 
this method is the perineal bandage, which, 
if tight enough to keep up effectual trac- 
tion on the limb, is apt to cause ulceration 
of the skin in the neighborhood of the 
ankle and perineum, or oedema of the 
limb by its pressure on the veins of the 
upper part of the thigh. To obviate this, 
Hagedorn's splints, as modified by Gibson, 
may be used, the principle of which con- 
sists in having a crutch affixed to the 
upper end of the splint, whereby the 
counter-extension is made from the axilla 
instead of the perineum. In this appa- 
ratus a similar splint is applied to the 
sound limb, and the lower ends of each 
pass through a footboard to which the feet 
are attached. Or De Morgan's long splint 
and pulleys may be applied to the opposite 



the ordinary way, care being taken that 
the loop shall be large enough to admit a 
tightly -rolled leg-bandage ; this being placed 
transversely at about the middle of the sole 
of the foot, so that it is enabled to receive 
all lateral pressure when extension is ap- 
plied. Without this, the strapping would 
cut the hollow and outer side of the foot, 
and give rise to considerable pain and in- 
convenience. In cases of fracture of the 
leg, the strapping should not come above 
the seat of injury. The foot should now 
be bandaged, so as to retain the strapping 
firmly. A piece of strong cord is then fas- 
tened to the loop of plaster, so as to include 
it and the roller, and this gives us a fixed 
point to pull upon from below. The cord, 
thus fastened, is next passed over the pul- 
ley which lies in the slit in the cross-piece, 
then over the pulley at the lower end of the 
splint, and is carried to about the middle 
of the outside of the long side-piece. Here 
it is attached to one end of a patent elastic 
door-spring, or accumulator. To the upper 
end of the elastic is attached a piece of 
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wood, 1 about four inches long, one inch 
broad, and half an inch thick, perforated 
by three holes equidistant, and just large 
euough to admit the cord used. By one 
of these holes, it is secured to the elastic. 
A well-padded perineal band is now ap- 
plied, to the upper part of which a sepa- 
rate piece of cord is fastened. This is 
brought over the pulley at the upper end 
of the splint, and then made to perforate 
successively the two remaining holes in the 
piece of wood attached to the elastic. It 
will now be evident that, by slipping this 
piece of wood up the cord fastened to the 
perineal band, the elastic will be put on 
the stretch, and, in this way, extension 
may be regulated to a nicety. 

The limb may now be brought into posi- 
tion, and extension applied as far as is 
deemed proper. In all cases I hold it to 
be advisable to apply short splints to the 
thigh; and indispensable to do so when 



have been made since the publication of 
the last edition of this work. The most 
important is dispensing with the perineal 
band, and in place of it, raising the foot of 
the bed by blocks from four to six inches 
high, thus producing counter-extension by 
the weight of the patient's body. Another 
is the introduction of a stout rubber ring 
between the block in the stirrup and the 
cord, thus giving a certain degree of elas- 
ticity : it also serves to diminish the amount 
of weight necessary. But more important 
than the last is the application of a long 
splint extending from the chest below the 
foot with a cross-piece at its lower extremity 
resting upon the bed, to prevent rotation. 
This is more effectual than the use of sand- 
bags, and we think it removes entirely the 
only valid objection to this apparatus, viz. 
that it did not prevent rotation.] It is 
only fair to the late Mr. James of Exeter, 
to state that he made use of the weight 



Fig. 211. 




Fig. 211. Levis's attachment for weight and pulley. 



the fracture is in the upper third of the 
bone. 

Dr. G-urdon Buck believes that better 
results may be obtained when the exten- 
sion is made by means of a weight and pul- 
ley, as seen in the engraving. [Dr. Levis 
has devised a very simple attachment for the 
weight and pulley which admits of univer- 
sal application (Fig. 211) (see Phil. Med. 
Times, May 25, 1878).] In this apparatus 
the long splint is dispensed with, and the 
thigh only is surrounded with four short 
splints, while counter-extension is provided 
for by means of a perineal band, having its 
two ends made fast to the head of the bed- 
stead. "The advantages claimed for th!s 
method over others heretofore in use, are 
its great simplicity of arrangement, facility 
of management, and especially the comfort 
it affords the patient during a long confine- 
ment in bed. 2 [One or two improvements 

1 Similar to what is used for tightening the 
ropes of tents. It is used here on the same 
principle, and was suggested by Mr. De Morgan. 

3 Description of an Improved Extension-Ap- 
paratus for the Treatment of Fracture of the 
Thigh, etc., introduced byGurdon Buck, M.D., 
Surgeon to the New York Hospital, St. Luke's 
Hospital, etc., etc. 



and pulley many years before it was em- 
ployed in America. 

The third mode of treating fractures of 
the thigh in the extended position is by 
one of the various forms of the so-called 
immovable apparatus. In spite of their 
unquestionable value in a large number of 
fractures, I must dissent from the proprie- 
ty of their application to recent fractures 
of the thigh in the adult, onthe grounds 
already stated against the ordinary circular 
bandage. 

As Mr. Ericbsen is, I believe, the only Lon- 
don sui-geon of note who advocates the employ- 
ment of the immovable apparatus, in recent 
fractures of the thigh, I here subjoin his di- 
rections for applying it. " The whole limb is 
enveloped in a layer of cotton-wadding, which 
is thickly laid along and over the osseous 
prominences; over this should be laid splints 
of thick and coarse pasteboard soaked in thin 
starch, properly shaped to fit the limb, extend- 
ing beyond, and fixing securely the two joints 
above and below the fracture: the hip and 
knee when the thigh is broken ; the knee and 
ankle when the leg is fractured. The paste- 
board should be soft, not milled, and be doubled 
and torn down, not cut, as in this way the edges 
arc not left sharp. If much strength be not 
required, as in children, or in some fractures 
of the upper extremity, a few slips of brown 
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paper, 'well starched, may be substituted for 
the pasteboard. A bandage saturated with 
thick starch must now be firmly applied ; aud 
lastly, this is to be covered by another dry 
roller, the inner sides of the turns of which 
may be starched as it is laid on. I always take 
especial care not to apply any roller or bandage 
directly to the fractured part uuder the splints, 
and always to include in the starched appa- 
ratus the two joints that are connected with 
the broken bone, so that complete immobility 
of the fragments may be secured. During the 
application of this apparatus, extension must 
be kept up by an assistant, so as to hold the 
fracture in position, and, until the starch is 
thoroughly dried, which usually takes from 
thirty to fifty hours, a temporary wooden splint 
may be applied to the limb, so as to keep it to 
its proper length and shape." 1 

[In this country the treatment of fractures 
of the thigh may very generally be included un- 
der one of three methods, viz., the use of Buck's 



femur by plaster-of-Paris has been extremely 
popular with some American surgeons, and es- 
pecially with some of those connected with 
Bellevue Hospital, New York. Notwithstand- 
ing the disapproval of so distinguished an au- 
thority as Professor Hamilton, it has been ex- 
tensively employed, and with apparently excel- 
lent results. The statistics given above by 
Sands, St. John, and Sayre, are the results of 
treatment by plaster-of-Paris. The different 
methods of applying it have been given in 
detail in another portion of this work. We 
must confess to a strong leaning to its use. Its 
advantages are by no means inconsiderable. 
It requires no little care and practice in the 
application, and it needs to be carefully 
watched. But with these we do not question 
that on the whole, at least as good results are 
obtained as by any other method. We cannot 
hesitate to prefer the plaster-of-Paris splint to 
that form of immovable apparatus described in 
the text.] 



Fig. 212. 




Fig. 212. Hodden's suspension apparatus. 



apparatus, of Hodgen's modification, of Smith's 
anterior splint, and of plaster-of-Paris. Of 
Buck's apparatus with the long splint, Hamil- 
ton in a clinical lecture (Med. Rec, Dec. 1, 1S77, 
p. 753) says, " It is the model dressing for frac- 
ture of the thigh occurring, in adult life." 
English surgeons have not been slow to ac- 
knowledge the advantages of the first two 
methods, which, according to Prof. Van Buren 
(Med. Record, March 30, 1878, p. 241), arealike 
essentially American. Thus, Mr. James Spence 
(Med. Times and Gazette, August 21, 1875, p. 
204) gives his unqualified approval to the 
method of extension by weight and pulley, al- 
though he fails to identify Dr. Buck with it; 
and Mr. Cooper Forster (Guy's Hospital Reports, 
1876, p. 117) says of the Hodgen splint that it 
is " theoretically the most perfect splint yet de- 
vised;" he reports 12 cases treated by this 
splint, in which the average shortening was i 
of an inch . In spite, however, of these favor- 
able results, we think that the Hodgen splint 
is far less frequently used by American sur- 
geons than Buck's extension. 

The method of treating fractures of the 

1 Erichsen, Science and Art of Surgery, 5th 
edit., vol. i., p. 242. 



While advocating the straight position 
for fractures of the thigh generally, I would 
by no means be understood to deny the oc- 
casional propriety of adopting the flexed, 
and for this any of the many fracture beds 
in use are preferable to the simple double 
inclined plane. The bedstead is not in- 
tended to supersede the employment of 
lateral splints, which should extend from 
the trochanter to the knee on the outer 
side, and from the perineum to the same 
point on the inner, and be firmly secured 
by straps and buckles. 

A few words must be added on the treat- 
ment of these fractures in infants and 
young children. For them it is seldom nec- 
essary to do more than encircle the thigh 
from the knee to the hip with soap-plaster 
spread upon leather, care being taken that 
it is not applied too tightly, and that the 
skin in the perii.cum and its neighborhood 
is kept dry and clean by changing the nap- 
kins the moment they become soiled, and 
washing the parts from time to time with 
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a solution of alum : a little lapis powder 
dusted on the parts, or zinc ointment 
rubbed in, is an excellent preservative 
against inflammation and excoriation. 
[Hamilton recommends for these cases par- 
allel outside splints for both limbs, extend- 
ing from the axillse below the feet with a 
cross-bar uniting them at the bottom. Co- 
aptation splints of felt are used over the 
seat of fracture (Med. Record, January 
5, 1878, p. 1).J In older children, splints 

Fig. 213. 



Fig. 213. Hamilton's splint, for fracture of femur 
in children. 

of leather or gutta perch a, or the immov- 
able apparatus may be applied. Whatever 
plan of treatment may be selected for these 
fractures, it is essential to bear in mind 
that the amount of shortening is, to a great 
extent, within the control of the surgeon; 
and though he may fail to prevent it alto- 
gether, he may greatly diminish it by care 
and frequent supervision. As respects the 
duration of the treatment for a simple 
fracture of the thigh, it will average from 
two to three months in an adult and from 
six weeks to two months in a child. It is 
by no means necessary that patients should 
remain in bed all this time; six weeks will 
generally be long enough for an adult, and 
four weeks for a child ; after which the im- 
movable apparatus should be applied, and 
they may be allowed to go about on 
crutches ; but they will seldom be able to 
dispense with all support to the limb under 
the period mentioned above. 

In compound fractures, unless both the 
soft parts and bone are crushed, or the 
principal bloodvessels or nerves of the 
limb torn through, or the knee-joint opened, 
amputation shoidd not be performed ; but 



a long interrupted splint applied on the 
outer side of the limb, and the wound 
treated on general principles. [For the 
treatment of compound fractures of the 
thigh as well as of all other limbs, we think 
plaster-of-Paris with fenestra presents vast 
advantages over all otber methods. It gives 
ample opportunity for the application of 




Fig. 214. The same, complete and applied. 



antiseptic dressings, and admits of such 
manifold variety in its application, that we 
would in these cases give it the highest 
place. ] In some cases, the long splint may 
be dispensed with, and even the short thigh 
splints — extension and counter-extension 
being provided for by the weight and pul- 
ley, and a perineal belt, while inversion or 
eversion of the foot is prevented by sand- 
bags placed on each side of the leg. Out 
of twenty-one cases of compound and com- 
minuted fractures of the thigh, taken in- 
discriminately and treated in the above 
manner by Surgeon Yan Steinberg, of the 
53d N. Y. S. V., nineteen recovered with 
tolerably useful limbs. 1 

1 J Swinburne, American Medical Times, 
1S63, vol. i., p. 149. 
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Fractures into the knee-joint. — These may 
involve each or all of the bones entering into 
the formation of the joint, and the gravity 
of the accident will be in direct relation to 
the number of the bones implicated, their 
degree of comminution, and whether the 
fracture be simple or compound. Fractures 
of the femoral part of the joint may be sit- 
uated either above the condyles or through 
them ; and may be transverse, oblique, or 
vertical. Not unfrequently they are multi- 
ple, the two condyles being detached from 
the shaft by a transverse fracture, and from 
each other by a vertical or oblique fracture. 
The latter also may traverse either condyle, 
or the intercondyloid space. In young 
children the epiphysis is sometimes sepa- 
rated from the shaft, and this may be com- 
bined with a fracture through one of the 
condyles. 

Chips of bone or portions of articular carti- 
lage are also occasionally detaehed from the 
condyles into the joint, as in a case recently 
recorded by Professor Volkinann, of Halle, 
where after a heavy fall on the knee while the 
limb was in a state of acute flexion, a portion of 
the cartilage of the inner condyle, measuring 
nineteen mm. in diameter, was broken off, and 
.gave rise to symptoms of "loose cartilage." 
Between four and five months after the acci- 
dent this foreign body was extracted by an 
incision about two-thirds of an inch long, made 
directly down to it, the skin having been pre- 
viously displaced so that the skin wound 
should not afterwards coincide with that into 
the joint capsule. The limb was put up into 
a plaster-of- Paris splint, and the patieut re- 
covered without a bad symptom." 1 

Fractures of the head of the tibia are more 
rare, and, unless compound, they are not 
usually dangerous ; nevertheless, lameness 
not unfrequently results from the inflamma- 
tion which these fractures set up in the 
knee-joint, and the permanent stiffness 
which follows. 

These injuries are sometimes caused by 
getting the leg between the spokes of a 
wheel in motion, by falls on the knee, or 
by kicks. The nature of the accident is 
recognized by the mobility of the fragments, 
the crepitus, the swelling of the joint, and 
the impossibility of bearing any weight on 
the" limb. 

No absolute rule can be laid down as to 
the position in which the limb should be 
placed in the several varieties of fracture. 
For the majority, the straight is undoubt- 
edly the best, as the pressure of the articu- 
lar surfaces on each other insures the jux- 
taposition of the fragments. In other cases 
again, it has been found that the fragments 
could only be kept in place by flexing the 
leg, and where a vertical or oblique fracture 

1 Deutsche Klinik, 1867, p. 448. See also 
Teale, Med-Chir. Trans., vol. xxxix ; Brod- 
hurst, St. George's Hospital Reports, ii. p. 41. 



separates the condyles, lateral pressure 
may also be required. If much inflamma- 
tion arise, it may be reduced by leeches, 
fomentations, or evaporating lotions, as 
most agreeable to the patient's feelings. 
Passive motion should be commenced in five 
or six weeks to prevent anchylosis. In 

Fig. 215. 




Fig. 215. Separation of the lower epiphysis of the 
femur, combined with fracture. (From the Musenm 
of St. George's Hospital.) 

compound fractures into the joint, amputa- 
tion of the limb will generally be necessary. 
[Since the general use of the antiseptic 
method this rule admits of a much greater 
latitude. Many compound fractures of the 
knee-joint have been cured by the appli- 
cation of Lister's method and fixed dress- 
ings. So long as the integrity of the ves- 
sels, nerves and muscles is moderately pre- 
served, an effoi't to save the limb in the 
manner specified may be made with a very 
fair hope of success.] 

Fractures of the Patella. 

Fractures of the patella present the same 
varieties as fractures of other bones ; they 
may be simple, comminuted, or compound ; 
vertical, oblique, or transverse; and are 
caused either by direct violence, as falls or 
blows upon the knee, or by muscular action. 
Of all the bones of the skeleton, the patella 
is most liable to be broken from the latter 
cause ; and the frequency of its occurrence 
would imply some peculiarity in the struc- 
ture or position of this bone. [Hamilton, 
in his Study of Fractures of the Patella 
(published in New York, 1880), reports 
127 cases, of which 119 occurred between 
the ages of 20 and 70, and of the whole 
number 99 were males and 28 females; 
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p. 82.] As regards structure, Malgaigne 
affirms that these fractures are sometimes 
favored by an antecedent morbid condition 
of the bone ; but this will not explain their 
greater relative frequency as regards the 
other bones of the skeleton, unless it can 
be shown that the patella is more prone to 
this morbid change than they are. As 
respects position, when the knee is slightly 
bent, the patella is supported upon the 
condyles of the femur on its transverse axis 
only, while its upper half is unsupported 
behind, and its superior edge projects 
slightly upwards. Under these circum- 
stances, a sudden and violent contraction 
of the extensor muscles of the leg, which 
are now nearly at right angles with the 
vertical axis of the patella, may snap the 
bone in two, as not unfrequently happens 
when a violent effort is made to prevent 
oneself falling backwards, or in voluntarily 
throwing oneself backwards to avoid falling 
forwards. Fractures of the patella by 
muscular action are always transverse, 

Fig. 216. 




Fig. 216. Separation of the fragments in mod- 
erate flexion, when the whole aponeurosis and 
tendon are torn. 

or nearly so, and generally take place 
through the centre of the bone, though 
they may be above or below it. The fre- 
quency of fractures in this direction seems 
to have led English surgeons to the belief 
that the majority of fractures of this bone 
are of muscular origin. This is contrary 
to the experience of foreign surgeons, who 
attribute the greatest number of these 
fractures to direct violence : thus, of nine 
cases related by Boyer, five were caused 
by falls on the knee, which accident like- 
wise produced eleven of the nineteen frac- 
tures observed by Malgaigne; while of 
fourteen which came under the observation 
of Hamilton, thirteen were the result of 
direct blows or falls on the knee, and only 
one was due solely to muscular action. 
[Hamilton found that the fracture was 



produced by muscular action alone in 25 
of 127 cases. He says: "I believe, how- 
ever, that muscular action was more or less 
efficient in causing the fractures in all of the 
simple transverse fractures, and in at least 
one of the comminuted fractures ; that is 
to say in 107 of the 127 cases." — Op cit., 
p. 38.] The extent to which the fragments 
may become separated in transverse frac- 
tures of the patella, is subject to consider- 
able variation, and depends chiefly on the 
mode in which the accident happened. In 
a fracture from a blow, the patient may 
not fall down at all ; in one from a fall on 
the knee he falls forwards or sideways ; 
but in a fracture from muscular action, he 
falls backwards, with the leg under the 
thigh. In the two former instances there 
may be little or no laceration of the fibrous 
structures attached to the patella, the frag- 
ments of which may be only slightly sepa- 
rated; but in the latter, owing to the 
sudden and violent contraction of the 
quadriceps, and the forcible flexure of the 
knee in falling, the soft parts will be more 
extensively lacerated, and the separation 
of the fragments correspondingly great. 
[Marcy (Boston Medical and Surgical 
Journal, Oct. 8, 1874, p. 364), reports a 
case of transverse fracture of both patellae 
in a woman from a misstep ; the separation 
at the time amounted to two inches. Liga- 
mentous union with a separation of from 
one-quarter to half an inch supervened.] 
This I believe to be true, as a general rule ; 
but in two patients recently under my care 
at the same time, the greater separation 
was in the one in which the fracture had 
been produced by direct violence. 

[Mr. Hutchinson (Med.-Chir. Trans., 
London, vol. 72) attributes the displace- 
ment "not to muscuhr traction from with- 
out, but to fluid pressure from within," 
and "the real cause of weak union is the 
bulging of fluid between the fragments." 
These views, although advanced more than 
ten years ago, have not we think received 
general assent.] 

Symptoms and diagnosis. — The symp- 
toms of fracture of the patella are generally 
well marked ; when transverse, the separa- 
tion of the fragments leaves a depression 
in front of the joint, into which the fingers 
may be inserted, and the condyles of the 
femur readily felt. Above and below this 
depression, the fragments of the patella 
may be recognized, and on bending the 
knee, the interval between them will be 
greatly increased. The power of extend- 
ing the limb, or of bearing any weight 
upon it, is lost or impaired. In some cases 
little more than a transverse fissure can be 
detected, the bone being evidently frac- 
tured, but its fragments retained in apposi- 
tion by the periosteum. In other cases 
symptoms are present which resemble frac- 



952 



INJURIES OF THE LOWER EXTREMITY. 



ture, though none exists : thus a fall on the 
knee may tear across the fibrous capsule, 
and leave a transverse fissure ; or a slight 
effusion into the bursa patellar sometimes 
resembles a fracture, or the bursa may be- 
come thickened in parts, and so convey to 
the fingers the sensation of ridges on the 
surface of the bone. In vertical and com- 
minuted fractures of this bone, the frag- 
ments can be easily brought into juxtaposi- 
tion, and crepitus elicited. All the varie- 
ties of this fracture are followed by more 
or less inflammation in the knee joint, which 
not unfrequently becomes greatly distended 
with fluid, and thus separates still further 
the broken portions of bone. From this 
cause I have seen the nature of the injury 
overlooked, and the case treated as one of 
synovitis only. 

Pathology. — It is rare for a patella which 
is broken transversely to become united by 
bone; more frequently the fragments are 
united by a ligamentous tissue, which varies 
in length from half an inch to an inch, al- 
though it may greatly exceed this, as in a 
specimen exhibited by the writer at the 
Pathological Society, figured on the present 
page, and where the distance between the 
fragments is two inches and a half. Not 
unfrequently, however, the fragments re- 
main ununited, being connected with each 
other merely by a portion of the fibrous 
capsule of the knee-joint, thickened, and 
having incorporated with it the bursa 
naturally existing on the front of the patella. 
In this case, the aponeurotic structure may 
pass either from the periosteal surface of 
one fragment to that of the other, or it 
may be reflected over both fractured sur- 
faces; or, what appears to be the most 
common deviation, it may pass from the 
periosteal surface of the upper fragment, 
to the articular edge of the lower, as seen 
in the engraving (Fig. 218). Of thirty-one 
specimens examined by Mr. William Adams, 
to whom we are indebted for these obser- 
vations, fifteen were examples of ununited 
fracture, twelve of true ligamentous union, 
and four were doubtfnl from their being 
dried. 1 In these ununited fractures the frag- 
ments may be separated to the extent of 
five inches, whereas in true ligamentous 
union, the separation rarely exceeds an 
inch and a half. [Howe (Boston Med. and 
Surg. Journal, August 16, 1877, p. 179) 
reports 59 cases treated at the Mass. Gen. 
Hospital, where the average amount of 
separation before treatment was 1.1 inches, 
and after treatment 0.33 inch. In two 
cases there was supposed to be bony union. 
The writer had one case in which, after four 
years, not more than \ inch can be detected 
between the fragments, although at the 

1 Transactions of the Pathological Society 
of London, vol. xiii., p. 179. 



time of the accident the separation was l£ 
inches. Dr. Hamilton (op. cit. , p. 84) 
says that of 127 cases, the union was dis- 
tinctly stated to be fibrous in 84: in four or 
five cases the bond of union between the 
fragments was so short that they could not 
be moved upon each other, and therefore it 
' ' may be constituted of bone ; " in three cases 
no union occurred.] Notwithstanding this 
holds good as a general rule, most surgeons 
must have met with eases in which good 
ligamentous union has taken place, the frag- 
ments not being more than one-half to 
three-quarters of an inch apart ; yet, after 
the patient had been going about for a few 
weeks or months, there has been found a 
wide interval between them, owing to the 
gradual yielding or the sudden rupture of 
the new material. 



Fig. 217. 



Fig. 218. 
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Fig. 217. Fracture of the patella, united by liga- 
mentous tissue. (From the Westminster Hospital 
Museum.) 

Fig. 218. Fracture of the patella; the band .of 
union passing from the periosteal surface of the 
upper to the articular surface of the lower frag- 
ment. (From St. Thomas's Hospital Museum.) 

Hamilton examined a patient who had had 
his patella fractured nine weeks before, and 
found the fragments united by a short liga- 
ment, except on the inner side, where there 
was a separation or rupture of the ligament 
to the extent of a quarter of an inch. The pa- 
tient explained this by saying that the splint 
was removed at the end of four weeks, and that 
after a week more, he began to walk, but 
that he almost immediately felt it tear or give. 
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way on the inner sido. Dr. Coale also pre- 
sented to the Boston Society for Medical Im- 
provement "a specimen of a fractured patella 
taken from a man sixty-five years old, the 
fracture having occurred ten years before. The 
fragments were at first so elosely united that 
no division between them could be discovered ; 
but subsequently they became separated at 
their outer edges one inch, and at their inner 
edges one-eighth of an inch." * 

The great rareness of bony union in 
transverse fractures of the patella is owing 
simply to the difficulty of keeping the frag- 
ments in sufficiently close apposition ; when 
this is accomplished, bony union occurs as in 
other fractures. [An instructive case was 
presented to the Boston Soc. for Med. Im- 
provement, Jan. 14, 1878, by the late Dr. 
J. B. S. Jackson, where bony union had 
been supposed to exist. "The union was 
so very close and firm that after removal, 
with all the force that could be used, not 
the slightest motion between the fragments 
could be felt, and it would have been re- 
garded as a bony union, if it had not been 
either sawed or macerated. Three longitu- 
dinal sections, however, were made through 
the bone, and it was proved, so far as these 
would show, that at no point were the 
fragments united by bone. The union was 
as close as passible, but by a very dense and 
fibrous tissue that practically would be quite 
as serviceable as bone. ' ' — Boston Med. and 
Surg. Journ., May 2, 1878, p. 572.] 

Treatment. — Three different plans have 
been adopted in this fracture ; one con- 
sists in relying simply on the position of 
the limb, another in the immediate appli- 
cation of apparatus for bringing together 
the fragments, and a third in trusting to 
position only for the first ten or fourteen 
days, and then applying some approximate 
apparatus for the remainder of the period. 
The chief objection to the first plan is, that 
it is only applicable to those few cases in 
which there is but little or no separation of 
the fragments. In the majority of trans- 
verse fractiu"es the fragments are more or 
less separated, and cannot be brought into 
contact with each other by mere position ; 
so that the only question for consideration 
is, whether the apparatus for adjustment 
should be applied immediately, or be de- 
ferred till all inflammation and effusion into 
the joint have disappeared. The strongest 
argument in favor of immediate adjustment 
is derived from the fact that the extensor 
muscles go on contracting for some days after 
the fracture ; so that not only is the upper 
fragment still further separated from the 
lower, but the muscles become so shortened 
that the fragments cannot be brought into 
contact with each other after the inflamma- 
tion has subsided. On the other hand, if the 

\} Coale, Boston Med. aud Surg. Journ., vol. 
liv., p. 402. j 



inflammation in the joint is severe, the 
usual appliances for forcibly approximating 
the fragments would be injurious, and some 
delay seems absolutely necessary. The dif- 
ficulty may be overcome by keeping the 
limb extended on a back splint, flexing the 
thigh and trunk on each other so as thor- 
oughly to relax the rectus, and then acting 
on the fragments by strips of plaster placed 
diagonally from above downwards, and 
crossing each other on the splint behind ; 
or the fragments may be acted on longi- 
tudinally by the method of Br. Sanborn, 
of Lowell, U. S., who fixes a long strip of 
sticking-plaster, two inches and a half wide, 
in front of the limb, from the upper por- 
tionof the thigh to the middle of the leg, 
leaving at the knee a free loop. A band- 
age being applied above and below the 
knee, for the purpose of securing the plas- 
ter and controlling the circulation and mus- 
cular contraction, a small stick, six or eight 
inches in length, is put through the loop 
over the knee, and the plaster twisted un- 
til the fragments of the patella are brought 
into apposition. 1 [An ingenious and sim- 
ple method of treating transverse fractures 
is that of Dr. Hornibrook (Phil. Med. 
Times, April 29, 1876, from Canada Lan- 
cet, Jan. 1, 1876.) The limb is placed 
on a straight posterior splint with the heel 
slightly elevated. The lower fragment is 
immovably fixed by adhesive plaster. 
Strips of the same pass longitudinally over 
the upper fragment to nearly the middle 
of the thigh. To the free end of this plas- 
ter a cord is attached passing over a pulley 
about two inches above the toes, and to this 
a two pound weight is attached. A bandage 
is applied over the strips, from the toes up, 
to prevent slipping. lie reports three eases 
treated by this method, in all of which he 
claims to have secured ' firm bony union. ' ' 
Hamilton (op. cit., p. 102), uses a splint 
of leather, or gum shellac cloth moulded to 
the limb, from the middle of the thigh to 
two or three inches from the heel. The 
foot is elevated six or eight inches. Band- 
ages above and below to within three inches 
of the knee on either side confine the splint 
to the limb. A roller is then applied over 
the fragments, which are drawn together 
by an assistant. This third bandage com- 
mences above the upper fragment, then is 
carried below the lower, then, with oblique 
and finally circular turns over the frag- 
ments, the dressing is completed. As the 
bandage slackens it is stitched more 
tightly to the splint. Mr. Callender (St. 
Bartholomew's Hosp. Bepts., vol. vi., Am. 
Jour. Med. Sciences, July, 1871, p. 214) 
disapproved of the inclined plane and ad- 

1 Hamilton, On Fractures and Dislocations, 
[1st ed.l. p. 443. TThis excellent plan, though 
omitted by Hamilton in his later editions, is 
much used in the United States.] 
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vised the horizontal position. Subsequent- 
ly, however (Med. Record, July 27, 1878), 
lie treated the fracture with adhesive 
strips, obtaining counter-extension from a 
canvas slipper, approximating the frag- 
ments by pulleys, and allowing the patient 
to walk about. In the Pennsylvania Hos- 
pital Malgaigne's hooks are chiefly relied 
upon and have produced good results, but 
we must say that it seems a barbarous 
instrument.] Or belts of leather maybe 
fastened above and below the patella, and 
then made to approximate by longitudinal 
straps ; or the figure-of-eight bandage with 
a starched bandage outside may be applied ; 
or Eve's ring; 1 or Malgaigne's hooks, 
which " consist of two steel plates, each an 
inch long and two-thirds of an inch wide, 
sliding upon one another, and this sliding 
regulated by a screw ; the free extremity 
of each is bifurcated, and recurved into two 
very sharp hooks ; the two hooks of the 
lower plate, only one-third of an inch apart, 
are intended to be inserted at the apex of 
the patella, which is lodged-between them ; 
those of the upper plate, which are to catch 
on the base of the bone, may be separated 
by a space twice as wide ; and the inner 
one should also be longer than the outer by 
one-sixth to one-fifth of an inch, to make up 
for the obliquity of this end of the bone." 2 
The action of this instrument is evident. 

The chief defect of all these contrivances 
is their tendency to tilt forwards the frac- 
tured edges of the patella, causing them to 
gape in front, and so counteracting the in- 
tention for which they were applied; with 
a little mechanical skill, however, this may 
generally be overcome, and good ligament- 
ous, if not bony, union obtained. 

The average period for which retentive 
apparatus should be applied is from thirty- 
five to forty clays ; if it be removed earlier, 
or if the patient go about too soon, or if 
the fragments have not been properly ad- 
justed in the first instance, the intervening 
ligament will be long and weak, or union 
may be wanting altogether. On the con- 
trary, a too prolonged confinement of the 
limb is apt to terminate in permanent 
stiffness. It is pretty generally admitted, 
that the shorter the connecting medium 
between the fragments, the stronger and 
the more useful will be the limb ; but the 
degree of restoration of which this is cap- 
able, in cases of non-union, or of an elon- 
gated uniting ligament, is a point on which 
there is much difference of opinion. The 
writer's experience leads him to regard 
complete restoration as exceedingly rare, 
and the general- insecurity under which the 



1 This ring was used by Dr. J. G. Fleming, 
of Glasgow, many years ago, and its construc- 
tion and mode of application are described by 
Dr. Gibson in the Lancet of July 20, 1867. 

2 Malgaigne, op. cit., p. 779. 



subjects of such accidents labor is proved 
by the frequency with which they fracture 
their other patella ; so that it may be safely 
affirmed, that a person who has had the 
misfortune to fracture one patella, becomes 
thenceforth prone to a repetition of the 
accident in his opposite limb. For these 
reasons it is advisable to wear a knee-cap, 
or some other apparatus which shall sup- 
port, and, at the same time, limit the move- 
ments of the knee-joint. 

The treatment of vertical and oblique 
fractures of the patella does not differ ma- 
terially from that required for transverse 
fractures of the bone. The limb must be 
placed in the extended position on a Mac- 
intyre's splint, and, when the inflammation 
has subsided, the fragments must be 
brought together by firm pads, applied on 
each side of the bone, and fixed there by 
straps and the starch bandage. 

Fractures of the Leg. 

Causes and pathology. — Although each 
of the bones of the leg may be fractured 
separately, it is most common to find both 
broken ; and the above term is usually re- 
stricted to this injury. The reason of the 
greater frequency of fracture of both bones 
than of either bone singly, is probably 
owing, as Mr. Lonsdale has suggested, to 
the fact that a force sufficient to break the 
tibia is generally sufficient to extend to the 
fibula afterwards, and so to break it ; 
whereas it must be a peculiar kind of force 
to break either the tibia or fibula singly. 

Of 289 fractures of the leg admitted into 
the Middlesex Hospital between the years 
1731 and 1837, 197 were of both bones, 51 
of the fibula, and 41 of the tibia. 1 [Ac- 
cording to Agnew's Tables (op. citat., p. 
980), of 8667 fractures treated in the Penn- 
sylvania Hospital, 2315 were fractures of 
the leg, and of these 1441 were of both 
bones, 437 of the tibia alone, and, singu- 
larly enough, an equal number, 437, of the 
fibula alone.] The extreme rareness of 
these fractures in infancy and childhood is 
a remarkable fact, especially when con- 
trasted with the great frequency of frac- 
tures of the femur at this period, and the 
still greater frequency with which they 
themselves occur in after-life. 

Of 515 cases collected by Malgaigne, but 
1 was four years old, and only 12 were met 
with between five and fifteen years of age. 

The causes of fracture of the leg are 
either direct, as the passage of a wheel over 
the limb ; or indirect, as in slipping down 
or jumping from a height. The relative 
frequency of these causes in the production 
of this fracture has been variously estimated 
by different writers. Hamilton considers 
that four-fifths of them are caused by direct 

1 Lonsdale, op. cit., p. 19. 
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[Fig. 219. 



violence. The writer's experience is more 
in accordance with that of Malgaigne, who 
in 67 fractures of the leg, found 36 produced 
by direct violence, and 31 by indirect. 
Fractures from direct violence may of course 
be produced at any part of the bone, while 
those from indirect force mostly occur at 
the weakest part, that is, at the lower 
third, and they are extremely rare at the 
upper part of the bone. 

The most frequent situation of fracture of 
the leg is where, from the greater weakness 
of the tibia, one would expect to find it, viz., 
in the lower third ; so that of 1 55 fractures, 
from all causes, recorded by Hamilton, 93 
occurred in this situation, 45 in the middle 
third, and only 11 in the upper third. [Ag- 
new (as above) found that of 246 fractures 
of the tibia, 120 were in the lower third, 81 
in the middle third, and 45 in the upper 
third.] The fibula is rarely broken at the 
same level as the tibia, but at a variable dis- 
tance above it ; most frequently, from two 
to three inches above it. Fractures of the leg 
present every variety of this injury which is 
met with elsewhere ; but, from the super- 
ficial position of the tibia, comminuted and 
compound fractures are more common 
than in any other part of the 
body. 

In the neighborhood of the 
knee- and ankle-joints, owing 
to the great force which is re- 
quired to break the bones, 
these forms of fracture pre- 
vail ; it has also been observed 
that the direction of the frac- 
ture in these situations is 
prone to be vertical, and so to 
implicate those joints. The 
prevailing direction of simple 
fractures of the leg is oblique, 
with the obliquity downwards 
and inwards, and generally 
slightly forwards ; less fre- 
quently it is downwards and 
outwards, and still more rarely 
downwards and backwards. 
[Dr. Hodges presented to the 
Boston Society for Med. Im- 
provement, June 13, 1870, a 
specimen of the V-shaped 
fracture of the tibia first 
described by Grosser! n. "It 
occurs usually at about the 
junction of the middle and 
Fig. 219. Ob- lower third. Both tibia and 
lique fracture fibula are broken, but the 

of t tibia (Bry- fracture Q f the fibula j a of 

secondary importance. The 
break in the tibia is neither transverse, 
oblique, or dentated, but spiral, both 
upper and lower fragment presenting the 
form of a V, the apex of which points 
downwards ; from the apex of the V in the 
lower fragment a crack runs downwards, 
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either spirally or obliquely, but always 
in the same general direction, and winds 
around the shaft, until it reaches the 
tibio-tarsal articulation, into which it en- 
ters." "The fracture is generally recov- 
ered from, but a long time is required for 
its consolidation ; and a stiff ankle is 
pretty sure to supervene." — Bost. Med. 
and Surg. Journ., Aug. 18, 1870, p. 102. 
See also a paper by Dr. Hodges on "Fis- 
sures occurring in long bones ; with re- 
marks on V-shaped fractures of the tibia," 
in the same journal, Jan. 11, 1877, p. 

33 J. 
Displacements of the broken bones may 

take place in these as in other fractures, 
and from the same causes ; not unfre- 
quently, however, there is no displacement, 
as in some transverse fractures ; and it 
may be stated generally, that the more 
nearly the fracture approaches a transverse 
direction, and the nearer it is situated to 
the upper end of the bone, the less will be 
the liability to displacement, and the less 
its amount should it occur ; indeed, in 
transverse fractures of the tibia, although 
the fragments may form an angle with each 
other, or the lower fragments be rotated 
outwards or inwards, they rarely become 
completely disengaged. In oblique frac- 
tures, on the contrary, there is nearly 
always overlapping, sometimes to a con- 
siderable extent, as when the fracture is 
caused by a fall on the feet from a height ; 
for here the force being more than suffi- 
cient to break the bones, continues to act, 
and so displaces them. Should, however, 
the whole of the force be expended in caus- 
ing the fracture, the subsequent displace- 
ment of the fragments is usually not great, 
and affects almost exclusively the lower 
fragment, which is drawn upwards, gener- 
ally behind the other, but having an incli- 
nation to the inner or outer side, according 
to the direction of the line of fracture which 
regulates it ; thus, the prevailing direction 
of the oblique fracture being downwards, 
inwards, and forwards, the displacement 
will be upwards, outwards, and backwards. 
Combined with this, there is often some 
rotatory displacement of this fragment out- 
wards, due probably to the weight of the foot, 
and its tendency to gravitate in this direc- 
tion. Accordingly in 19 specimens of united 
fracture of the bones of the leg, examined 
by Mr. Shaw, 16 had the lower fragment 
rotated outwardly, and situated somewhat 
to the outer side, and behind the upper. 1 _ 
Symptoms and diagnosis. — There is 
rarely* much difficulty in detecting a frac- 
ture of the leg, the superficial position of 
the tibia rendering any deviation from its 
normal form and direction evident. "When 
the fracture is oblique, there is shortening 

1 Path. Soc. Trans., 1848-9, p. 125. 
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of the limb from two or three lines to 
three-quarters of an inch, and often more 
or less projection of the lower end of the 
upper fragment. In those cases, however, 
in which the fragments remain in situ, or 
in which there is much swelling, the na- 
ture of the injury may he overlooked ; but 
the history of the accident, the sensations 

Fig. 220. 




Fig. 220. Displacement of foot backwards in a 
transverse fracture of the leg just above the ankle. 
(From a east in the Museum of the Westminster 
Hospital.) 




transverse, the lower fragments with the foot 
will be drawn backwards, and so resemble a 
dislocation of the foot in that direction (as 
seen in Fig. 220). If the fracture be oblique 
laterally, the upper fragments slide down 
upon the lower and produce an apparent dis- 
tortion of the foot, either inwards or out- 
wards, according to the direction of the 
obliquity. These fractures with displace- 
ment must be distinguished from true 
dislocations accompanied with . 
fracture ; in the former the 
fracture is primary and the dis- 
location secondary; whereas the 
reverse is the case in the latter. 
In the displacements from frac- 
ture the articular surfaces of 
the tibia and astragalus main- 
tain their normal relations to 
each other, and none of the 
ligaments of the joint are rup- 
tured. In the true disloca- 
tions, the articular surfaces of 
the tibia and astragalus lose 
their normal relations, and 
some of the ligaments of the 
joint are ruptured. Then, 
as to the deformity which re- 
sults from these accidents; in 
the true dislocations of the 
foot backwards, the malleoli 
are nearer the ground, whereas 
in the displacement from frac- 
ture they maintain their proper 
relations to the foot. The mo- 
tions of the ankle-joint are lost 
in the former, they are pre- 
served in the latter.' In the 
lateral displacements likewise, 
though the foot may be situated 
outwards or inwards relatively 
to the leg-bones, its plantar sur- 
face rests flat on the ground, 
and not' on its outer or inner 
borders, as in dislocation. 



Fig. 221. Cast of healthy foot from the same patient 
to eontrast with the above. 



of the patient, his inability to support him- 
self on the fractured limb, the mobility at 
the seat of fracture, and the crepihis on ro- 
tation, cannot fail to demonstrate its true 
nature. When the fracture is situated 
just above the ankle-joint,- it is very liable 
to be followed by considerable displace- 
ment. If the direction of the fracture be 



An interesting case of separa- 
tion of the lower epiphysis of the 
tibia has been published by Pro- 
fessor Quain in the British Med- 
ical Journal, August 31, 1867. 
The subjeet of this accident was 
a healthy-looking lad, seventeen 
years of age, who, in dragging a 
piece of iron over a heap of earth, 
slipped and fell, his left foot being 
doubled under hiru. The lower 
end of the tibia projected for- 
wards, and below the promi- 
nence there was a depression be- 
tween it and the foot. The projection of the bonr 
was an inch and a half higher than the lowee 
margin of the fibula, and three-quarters of an 
inch above the lower edge of the malleolar pro- 
cess of the tibia. The space between the promi- 
nent tibia and the. end of the great toe on the 
injured side, measured three-quarters of an 
ineh less than in the other foot; the ankle- 
joint was uninjured ; and Mr. Quain remarks 
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that this accident differed from a fracture of 
the bones above the ankle joint, in the ab- 
sence of a sharp edge of a broken hone, and 
the smooth and rugous feel of the displace- 
ment, as well as in the absence of swelling oc- 
casioned by the effusion of blood. The bone 
was replaced without difficulty, and a starched 
bandage applied. 1 

Treatment. — All fractures of the leg are 
quickly followed by more or less swelling, 
and there are few simple fractures which it 
is not advisable to put up as soon after the 
accident as possible. If this be deferred, 
the swelling increases, the sufferings of the 
patient are prolonged, and the cure is ren- 
dered more tedious. The mode of putting 
up these fractures may be varied according 
to the .nature of the case. In some, the 
fragments are in such good apposition, and 
there is so little tendency to displacement, 
that it is a needless cruelty to keep the pa- 
tient in bed for five or six weeks. A starch 
or glue bandage may therefore be put on at 
once, and the patient allowed to get about 
on crutches a few days after the accident. 
In other cases, the local symptoms and the 
general condition of the patient may be such 
as not to admit of this kind of treatment. 
[In cases of oblique fracture near the ankle 
Montgomery recommends the application of 
extension by the weight and pulley. (Am. 
Journ. Med. Sci., April, 1871, p. 357.) 
Dr. S. TV. Gross makes use of the same 
method in cases even where the obliquity 
is not marked. (N. Y. Med. Record, April 
21, 1877, p. 246.) Dr. Robertson devised 
an exceedingly ingenious combination of 
extension by weight, with a modification 
of Smith's anterior splint, and a swing for 
those cases where riding of one fragment 
is a prominent symptom. It was used with 
excellent success in the Boston City Hos- 
pital. (See Boston Med. and Surg. Jour- 
nal, May 23, _ 1878, p. 662.) Dr. Packard 
has also applied the principle of suspension 
to fractures of the leg, adapting it to the 
anterior splint and if desirable to the- frac- 
ture-box. (See Am. Journ. Med. Science, 
April, 1874,p. 362. )] Thus if there should 
be much displacement or overlapping of 
the fragments, it will sometimes be found 
impossible to get them into place without 
first bending the thigh, leg, and foot at 
right angles with each other, and then 
making extension and counter-extension 
from the knee and ankle ; and should there 
be a tendency to displacement of the frag- 
ments when the leg is straightened, it is 
advisable to keep the patient on his side 

1 Preparations showing separation of the 
epiphyses of the lower end of the tibia and fib- 
ula, have been exhibited by Mr. Holmes, and 
are published in the Path. Soc. Trans., vol. 
xiii., p. 187. See also Diseases of Children, 2d 
edit., p. 236 ; New Sydenham Society's Bien- 
nial Eetrospect for 1867-8, p. 258. 



with the limb supported between Sharp's 
splints, and well flexed so as to relax the 
most powerful muscles. This is also the 
easiest and most natural position for the 
patient to lie in, and it admits of a ready 
examination of the limb without disturbing 
it, by simply unbuckling the straps and re- 
moving the upper splint. To render this 
method of treating fractures of the leg per- 
fect, the splint should have a second curve, 
at the upper part of the leg-piece, at right 
angles with it, and in an opposite direction 
to the lower, so as to embrace the knee-joint 
and lower third of the thigh. With such 
splints, firmly securing the joints above and 
below the fracture, no displacement or move- 
ment of the fragments on each other could 
possibly happen. Indeed, Hamilton is of 
opinion that this, which is Pott's method 
slightly modified, is the best, and is appli- 
cable to nine-tenths of all simple fractures, 
and to some compound. In these it is neces- 
sary for one of the splints to be interrupted, 
and an ingenious modification of the ordi- 
nary interrupted splint has been invented by 
Dr. Skipton ; the essential feature of which 
is, that it consists of several pieces, any one 
or more of which can be removed, so that no 
matter in what part of the leg the wound may 
be, the same splint will serve. When the 
fracture admits of being put up in the 
straight position, it is preferable in my 
opinion to do so, and for this, almost any 
of the splints or apparatus ordinarily in 
use will answer the purpose. [The frac- 
ture-box is a very common and popular 
method of treating fractures of the leg in the 
leading hospitals in this coun try. Our own 
experience, however, has led us to be ex- 
tremely partial to plaster dressings in the 
treatment of these fractures. Ahl's felt 
splints offer a convenient and ready method 
of applying a splint, which has for its char- 
acteristics lightness, firmness, and adapta- 
tion to the limb.] The points to be at- 
tended to in their application, are — 1, to 
secure the knee and ankle-joints so that no 
axial rotation of the fragments shall take 
place ; 2, to see that the foot is at right 
angles, or nearly so, with the leg ; 3, that 
the ball of the great toe is in a line with 
the inner border of the patella ; and 4, 
that there is no shortening of the front 
part of the foot from the sinking back of 
the heel. In the last edition of this work 
I spoke of Neville's splint as a very efficient 
and simple kind of apparatus in, use in St. 
Bartholomew's Hospital, and in the Lan- 
cet of February, 1868, will be found an ex- 
cellent practical lecture by_ Mr. Paget, in 
which the details of its application are fully 
described. 

It consists of a back and two side splints. 
The back splint is a long and nearly flat piece 
of irou ; bent at a right angle for the foot, and 
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having two short cross-bars projecting from its 
side and looped to receive slings ; its breadth 
is three and a half inches at the broadest part, 
and two and a half at its narrowest. It has 
an opening for the heel, and is slightly curved 
from above downwards, to correspond with 
the natural curves of the limb, and should 
be long enough to extend nearly half way up 
the thigh. The side-splints are of wood, and 
flat, and should be long enough for the ends to 
project a little beyond the foot-piece, and to 
reach to some three or four inches above the 
patella, and broad enough to enable the straps 
that are put round them completely to encom- 
pass them without touching the leg. These 
splints, well padded, are secured in their place 
without the use of the ordinary bandage ; the 
foot, which should touch the foot-piece by the 
three balls of the sole, is held there by gutta- 
percha moulded to the dorsum, separated from 
the skin by a layer of flannel, and coming 
over the edges of the foot-piece, is fastened 
there with tapes or string. The side-splints 
are held together by a similar contrivance of 
gutta-percha moulded to the knee, and secured 
by straps and buckles. They are further held 
in place by two transverse bands, which buckle 
across their lower end beyond the foot-piece. 
The limb is then slung in a simple cradle, and 
at the end of three or four weeks, if the frac- 
ture be simple and uncomplicated, it is put in 
a plaster-of-Paris bandage. The only other 
apparatus that need bespeeially named, is that 
of Hester, of Oxford, which well fulfils all the 
indications above pointed out. 

The treatment of compound fractures 
must depend entirely upon the amount of 
injury. The slightest form is that which 
occurs subsequent to the accident that 
caused the fracture, as when the upper frag- 
ment is thrust through the integuments on 
moving the patient, or when the skin ulcer- 
ates over a projecting fragment. For these 
nothing more is necessary than to restore 
the bone to position, and seal the wound 
hermetically with collodion and oiled silk, 
or with Lister's dressing of carbolic acid, de- 
scribed below. A more severe form is that 
which takes place at the moment of the ac- 
cident, as in falls on the feet from a height, 
when the weight of the body forces the up- 
per fragment through the skin. In these 
it is sometimes difficult, and even impossi- 
ble, to reduce the fracture without enlarg- 
ing the wound, or even sawing off a por- 
tion of the projecting bone. But when we 
have succeeded by these means in placing 
the fragments in apposition, the edges of the 
wound may be brought together and sealed 
hermetically, as above directed. The worst 
forms of compound fracture are those pro- 
duced by direct violence, as the passage of 
a heavy wagon or railway-car over the 
limb. And in these there is usually so 
much injury and destruction of the soft 
parts as well as of the bones, that imme- 
diate amputation is the only proper course 
to pursue. In other cases, although there 
may be extensive comminution of the bones 
and laceration and bruising of the soft 



parts, as in kicks from a horse, an attempt 
should nearly always be made to save the 
limb. 

Perhaps the best guide to the treatment 
of bad compound fractures is to be found 
in the amount and importance of the soft 
parts left uninjured by the accident. If 
the temperature and sensation of the foot 
are perfect, we may be sure that the princi- 
pal nerves and bloodvessels of the limb are 
uninjured, and that they will be sufficient 
for the repair of the injury ; whereas under 
contrary conditions, its salvation can hardly 
be looked for. There is a variety of simple 
fracture (using that term to signify a frac- 
ture without breach of the integuments) 
quite as bad as the worst forms of the com- 
pound^ and equally with them calling for 
immediate amputation. It is that in which 
all the structures, except the skin, are com- 
pletely crushed andpulpified. [The writer 
saw about a year ago a case of multiple 
comminuted fracture, where the muscular 
tissues seemed to have been but slightly 
injured, but the subsequent course of the 
case showed that the vessels had been lace- 
rated and amputation became necessary.] 
When the attempt to save the limb is deter- 
mined on, the wound must be cleansed, all 
foreign bodies or loose fragments of bone 
removed, the bones brought into the best po- 
sition, and such an apparatus selected as will 
admit of the ready dressing of the wound 
without disturbing the fracture. One of 
the best for this purpose, is Macintyre's 
splint, as improved by Listen. Before any 
dressings are permanently applied, care 
must be taken that all bleeding has ceased, 
and until then, the wound should be left 
open. I have seen compresses put on to 
stop venous hemorrhage divert the blood 
from the exterior to the interior of the 
limb, and so cause extensive extravasation 
beneath the skin and among the muscles. 
The subsequent treatment may then be 
conducted on general principles, as laid 
down in the essays on wounds and fractures. 
[We find, as has been heretofore stated, 
that plaster-of-Paris is invaluable in the 
treatment of this class of cases. With metal- 
lic strips the splint can be made light and 
strong, — the strips can follow almost any di- 
rection, straight or spiral, and there is hardly 
any limit to the size of the fenestra that can 
be cut. With a splint thus reinforced with 
Markoe's svstem of thorough drainage (see 
Am. Joiyr. Med. Sci ; , April, 1 880, p. 305) and 
his modified Listerism, we think the treat- 
ment of compound fracture is as nearly per- 
fect as it well can be with our present knowl- 
edge.] This section would, however, be in- 
complete without alluding to the antiseptic 
principles of treatment introduced by Pro- 
fessor Lister, and strongly advocated by Pro- 
fessor Syme. The theory of the practice may 
be enunciated in the following propositions. 
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1st. All the local inflammatory mischief 
and general febrile disturbance which fol- 
low severe injuries, are due to the irritating 
and poisoning influence of decomposing 
blood or sloughs. 2d. This decomposi- 
tion is owing to the presence of minute 
organisms suspended in the air. 3d. To 
prevent this decomposition, with its attend- 
ant evils, it is necessary to apply as a dress- 
ing to wounds, some material capable of 
destroying the life of the floating particles. 
4th. Carbolic acid, from its destructive in- 
fluence on low forms of life, is the most 
powerful antiseptic with which we are ac- 
quainted, and hence the most proper dress- 
ing for wounds. 

The preparations employed by Mr. Lister, 1 
are the carbolic oil, carbolic lotion, and car- 
bolic paste. The composition of the first is, 
carbolic acid one part, boiled linseed oil five 
parts ; that of the second, carbolic acid one 
part, water twenty parts ; and that of the third, 
carbolic oil, with whitening in the proportions 
requisite to form a soft putty. In the treat- 
ment of bad compound fractures of the leg, 



plete. [For a more full account of the various 
methods of applying the antiseptic method 
of treating wounds, and for the modifications 
that have been introduced by Mr. Lister him- 
self, we refer the reader to the article on 
Operative Surgery.] At a later period of the 
treatment, it is sometimes desirable to release 
the patient from the position which was 
adopted in the first instance, and to swing the 
leg in a cradle, of which one of the best is that 
of Mr. James Salter. 1 I Dr. Van Wagenen, while 
house surgeon at Bellevue Hospital, devised 
an extremely simple and cheap method of 
suspending the leg, which leaves little to be 
desired. It consists of an elbow of wood pro- 
jecting over the foot of the bed, from which the 
leg is suspended by two pieces of rubber tub- 
ing; one above the ankle, the other just below 
the knee. " The tubes have common grooved 
iron pnlleys or wheels at each end. Those 
above rolling on a large iron wire " (in slots 
cut in the horizontal) "to allow motion 
towards the head or foot of the bed ; those be- 
low at right angles to the others, holding the 
rings of rope in which the leg rotates, this last 
being by far the most important, allowing the 
patient to turn on either side." The screw of 
the pulley is pushed into the tube aud fastened 
by a few turns of fine copper wire, and a bit 




Mr. Lister first swabs all the recesses of the 
wound with a piece of rag dipped in strong 
carbolic acid; a rag dipped in carbolic oil is then 
placed over the wound, and maintained there 
permanently ; while the paste is laid on out- 
side this, and overlaps the sound skin for a 
considerable distance. " The putty should be 
in a layer of a quarter of an inch thick, and 
may be advantageously applied rolled up be- 
tween two pieces of thin calico." To prevent 
evaporation of the acid, the paste should be 
covered with tinfoil strengthened with ad- 
hesive plaster. As long as any discharge con- 
tinues, the paste should be changed daily, but 
when it has ceased, it is discontinued. The 
original oiled rag is left adhering to the skin, 
till healing by scabbing is supposed to be coni- 

1 See British Medical Journal, Sept. 21, 1867; 
also Jan. 4, 1868 [and many later articles]. 



of bent wire acts as a shield over the pulleys 
running in the slot, and sustains the weight of 
the bedclothes. (See Med. Rec, April 1, 1873, 
p. 145).] This differs from all others in the 
greater freedom of movement it allows to the 
patient without risking the disturbance of the 
fracture. 

Fractures of the fibula, — Any part of 
this bone may be broken by direct violence, 
and the fracture be unaccompanied by dis- 
placement or other injury ; but most fre- 
quently the bone yields to indirect force, at 
a point from two to four inches above the 

1 "On a New Swinging Apparatus for the 
Treatment of Fractures of the Leg," by S. 
James A. Salter, M.B., etc., in Provincial Med. 
and Surg. Journal, 1850, p. 564. 
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extremity of the malleolus, and this is ac- 
companied by a partial dislocation of the 
foot. 

The accident is caused either by a sudden 
twist of the foot, outwards or inwards, or 
by its becoming fixed in the cleft, and the 
body, falling to one or the other side, as in 
the well-known case of Sir Astley Cooper, 
who fractured his right fibula by falling on 
his right side while his foot was entangled 
between two pieces of ice. 

As to the relative frequency of the causes 
which produce the fracture : of 200 cases 
which came under the observation of 
Dupuytren, 20 were the result of direct vio- 
lence, 60 were produced by forcible evcrsion 
of the foot, and 120 by forcible inversion. 
The greater frequency of this injury from 
indirect violence than from direct is gener- 
ally admitted ; but in the experience of 
English surgeons, eversion of the foot is a 
more frequent cause of this fracture than 
inversion. 

Hamilton, in a record of 32 fractures of 
the fibula, was able to ascertain the cause 
satisfactorily in 18. Of these, " 3 were the 
result of falls directly upon the bottom of 
the foot, 4 of a slip of the foot in walking 
on level ground, or on ground only slightly 
irregular ; and 12 (query 11 ) of direct blows. 
In all of the fractures which have been pro- 
duced by falls on the bottom of the foot, 
and in all except one produced by a slip of 
the foot, the accident was accompanied 
with a dislocation of the ankle, the foot be- 
ing turned outwards." 1 In 7 also of the 
11 (?) produced by direct blows, the tibia 
was thrown more or less inwards and the 
foot outwards. These 18 cases in which 
the cause of the fracture is said to have 
been ascertained, are obviously too few to 
invalidate the general belief in the greater 
frequency of indirect than direct fractures 
of the fibula ; neither is it credible that a 
fall flat on the foot without a subsequent 
twist of it, or what amounts to the same 
thing, an inclination of the body to one side, 
could fracture this bone. To produce such 
a result, there must be a change in the di- 
rection of the line of transmission of the 
weight of the body from the tibia to the 
fibula. In the fracture from eversion, the 
internal lateral ligament is frequently torn 
through, and even the inner malleolus frac- 
tured ; but in the fracture from inversion, 
the external lateral ligament remains en- 
tire, and probably contributes to the frac- 
ture, the bone yielding to the pressure of 
the astragalus against the external malleo- 
lus. 

Displacement of the foot does not neces- 
sarily follow a fracture of the lower third of 
the bone, even when caused by indirect 
violence ; and Malgaigne affirms, with much 

1 Hamilton, op. cit., p. 453. 



positiveness, that in the majority of frac- 
tures by adduction there is no displacement 
whatever, and that when it occurs, it is 
secondary, and owing to the patient's at- 
tempt to walk ; when the foot becomes 
turned outward, as in the fracture from ab- 
duction. Even when produced by the lat- 
ter cause, he affirms, there may be no ap- 
preciable displacement. Hamilton, on the 
contrary, as before quoted, found displace- 
ment in all but one of his indirect fractures, 
and in all but three of the direct; while 
Dupuytren asserts that nine-tenths of his 
fractures were attended with displacement. 
It is probable that Dupuytren has as much 
exaggerated the frequency of the subse- 
quent dislocations as Malgaigne has under- 
rated their frequency. With reference to 
the obliquity and the position of the frag- 
ments, it may be stated, generally, that 
fractures from indirect violence are usually 
more or less oblique, and those from direct, 
transverse ; and that when displacement of 
the foot occurs, as a consequence of the 
fracture, the broken ends of the bone will 
project inwards towards or even against the 
tibia. [Mr. Wagstafle, in St. Thomas's 
Hospital Reports, New Series, vol. 6, re- 
ports two cases of vertical fracture of the 
fibula " in its lower end, with a displace- 
ment of the fractured portion in such a 
way, that it was twisted round on its long 
axis." One patient died suddenly a few 
hours after admission and it was found 
"that, in addition to a transverse fracture 
two inches above the malleolus, there was 
a piece of the fibula broken off longitudi- 
nally, which involved one-third of the 
breadth of the bone, and was so twisted 
upon itself that its upper end rested upon 
the tibia, which displacement it was found 

fracticable to reduce by manipulation." 
n the other case the displacement was not 
reduced, the parts became firmly united in 
their deformed position, and the patient 
walked with difficulty. (See Am. Journ. 
Med. Sciences, April, 18*77, p. 471).] 

Symptoms. — A fracture of the fibula, un- 
less attended with displacement of the foot, 
cannot be recognized by any external sign, 
for the fragments are kept in apposition by 
the tibia, and there is, consequently, no de- 
formity ; while ecchymosis, if present, may 
exist independent of fracture. The best 
means of detecting the fracture is hy grasp- 
ing the leg with both hands, and with the 
thumbs making alternate pressure on the 
bone immediately above and below the 
suspected fracture, when, if it exist, motion 
and crepitus will at once be felt ; or, if the 
fracture be situated just above the malleo- 
lus, the lower fragment may be acted on by 
forcibly inverting and everting the foot, 
while the thumb of the other hand is placed 
over the fracture ; the characteristic signs 
will thus be elicited. [Keen (Phil. Med. 
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Times, Aug., 15, 1872, p. 426) gives a diag- 
nostic mark of great value, viz., the in- 
creased space between the malleoli, from 
the external having lost its support, the 
lower fragment being tilted in towards the 
tibia. If this is not apparent it can be 
made so by a lateral movement of the 
astragalus. This movement could not be 
made except in the condition of fracture of 
the fibula. Care must be taken that it is 
the astragalus, which is "moved laterally, 
and not the foot itself hoisted internally."] 
Treatment. — For a simple fracture of the 
fibula in its upper two-thirds no treatment 
besides rest is necessary ; but in the lower 
third of the bone the application of some 
apparatus is advisable, even should the 
fragments not be displaced. Nothing is 
better for this purpose than the starch ban- 
dage, strengthened by pasteboard splints, 
on the inner and outer sides of the foot 
and ankle, care being taken that no dis- 
placement occurs during their application, 
or while the apparatus is drying. In those 
cases of fracture accompanied with marked 
displacement of the foot, and therefore with 
rupture of the internal lateral ligament 
(Pott's fracture), 1 Pott's method may be 
adopted. This consists in placing the 
patient on his injured side, with the knee 
bent and the foot somewhat inverted, so as 
to insure the broken ends of the bone be- 
ing in contact with each other, and not 
with the tibia. A Sharp's splint, well pad- 
ded, and having the pad for the foot-piece 
thicker than that for the leg, so as to raise 
a little the outer border of the foot, should 
next be applied on the outer side of the 
limb; and, for greater security, an inner 
splint without a foot-piece may also be 
placed on the inside of the limb. Dupuy- 
tren considered that Pott's method was 
insufficient to maintain the reduction, and 
directed the foot to be brought into such a 
state of adduction as that its inner edge 
should become superior, its outer edge in- 
ferior, and its sole directed inwards. For 
this purpose he employed a wedge-shaped 
cushion, the thick end of which is downwards 
and applied upon the inner malleolus ; over 
this a splint was laid, which reached from 
the knee to three or four inches beyond the 
edge of the foot ; the leg being then se- 
cured to the splint, the foot was next drawn 
inwards, and firmly fixed to the projecting 
end of the latter. The principle of this 
method is to make the foot act as a lever 
on the lower fragment of the fibula, so as 
to draw it outwards from the tibia, while 
at the same time the lateral pressure fixes 
the astragalus firmly against the inner 
malleolus. [We think that even here plaster- 
of-Paris splints give excellent results.] 
The period for which any apparatus 
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should be kept on will depend on the situa- 
tion of the fracture, and the injury done 
to the ankle-joint. • In fractures of the 
upper part of the bone, it has been already 
stated that no application is necessary ; but 
in the lower part, even should there be no 
displacement, splints should be kept on for 
three or four weeks ; and in case of a dis- 
location of the foot, for six weeks or two 
months. In all fractures of the fibula in 
its lower third, great^ caution should be ob- 
served in using the limb after the removal 
of the apparatus, and it may be well to 
support the joint for some time by a laced 
boot, strengthened on the inner side ; the 
sole should also be made somewhat thicker 
on its inner than its outer edge. 

Fractures of the tibia. — A direct blow 
on the tibia, as a kick, will sometimes break 
this bone without the fibula, and the frac- 
ture may be situated at any part, or take 
any direction; it is, however, more com- 
monly met with in the upper than in the 
lower half of the bone, and is more fre- 
quently transverse in direction than when 
accompanied with fracture of the fibula; 
this circumstance, together with the integ-' 
rity of the latter bone, renders displace- 
ment of the fractured ends almost impos- 
sible, and the diagnosis of the injury is 
thus oftentimes obscure. "In some kind 
of fractures near to the ankle-joint, when 
the injury is caused by a fall, and not by a 
direct blow, there may be displacement, 
although the fibula remain entire ; for the 
weight of the body will continue the force 
onwards after the tibia is broken, and so 
produce a distortion in the position of the 
foot and ankle-joint, according to the direc- 
tion in which the force is applied. Thus, 
in a fracture of the lower end of the tibia, 
about an inch or an inch and a half above 
the ankle, that portion of the bone con- 
nected with the astragalus will move in 
whatever direction the foot is forced, and 
so may be twisted upon the shaft of the 
bone, or pushed backwards or forwards to 
a sufficient extent to produce a marked dis- 
tortion." 1 When, however, from the ab- 
sence of all displacement of the fragments, 
the existence of fracture is doubtful, it may 
be suspected if pain constantly persists in 
one part of the bone, if this pain be in- 
creased by pressure, and, above all, by 
bearing any weight on the limb; but to 
convert suspicion into certainty, the limb 
should be firmly grasped above and below 
the suspected fracture, and attempts made 
to bend it ; by its yielding to, or resisting 
the force applied, we ascertain whether it 
is broken or otherwise. 

Treatment. — Of all the fractures of the 
lower extremity, this is perhaps the best 
adapted for the immovable apparatus, the 

1 Lonsdale, On Fractures, p. 110. 
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application of which, mutatis mutandis, 
may be made iii the same way as directed 
for fractures of the femur. 

Mr. J. Gillingharu, of Chard, claims to have 
invented an instrument with which he has 
had great success in procuring the union of 
ununited fractures of the leg. In the case of 
a "fat heavy man" the bones remained un- 
united two years and a half after the accident, 
yet in nine months after wearing this instru- 
ment, the union was so firm that he could 
walk several miles, and was able to follow his 
ordinary occupation as a laborer. The instru- 

Fig. 223. 




Fig. 223. Mr. Gillingham's instrument for un- 
united fracture of the leg. 

ment can be equally adapted to ununited frac- 
tures of the femur. It consists of, first, a col- 
lar, which is moulded to the leg just below the 
knee, and on each side of which is a stud ; 
secondly, of a boot with a socket at the heel; 
and, thirdly, of two steels, with ankle-joints 
bifid at the top to catch the studs on the collar, 
and capable of elongation or shortening, as 
seen in the engraving. Thus the weight of 
the body is taken off the leg-bones, aud trans- 
mitted down the two side-steels. Mr. Gilling- 
ham assures me that patients are able to walk 
without crutch or stick, immediately the in- 
strument is put on. 

Fractures of the Foot. 

These are most frequently caused by 
heavy bodies falling upon it or crossing over 
it, and so crushing it : hence the soft parts 
also are not unfrequently lacerated, or con- 
tused to such an extent as to require the 
removal of a part, or the whole, of the 
member ; if, on the contrary, the soft parts 
are not much injured, rest and support, 
together with evaporating lotions, consti- 
tute the only treatment necessary. 



The only bones of the tarsus the frac- 
tures of which require special notice are the 
astragalus and os calcis. The fracture of 
the former, according to Malgaigne, is al- 
ways caused by a fall from a height, and it is 
often the only tarsal bone which is broken, 
while in a general crushing of the tarsal 
bones, it nearly always escapes injury. The 
direction of the fracture is various, though 
most frequently it is through 'the neck of 
the bone, and, unless compound, cannot 
usually be detected ; in the latter form of 
injury, the portion displaced should be re- 
turned, or, it' completely isolated, removed. 

The os calcis may be broken either by 
crushing, falling from a height on the heel, 
or by muscular action. Malgaigne con- 
siders the latter mode of fracture prob- 
lematical; he could find only eight cases 
recorded, and most of them so loosely that 
they fall far short of proof. In two cases 
the fracture was said to have been the re- 
sult of a false step ; in one it was caused by 
the upsetting of a wagon ; in five by falling 
from a height on the feet. The fracture is 
always situated behind the astragalus, and, 
we may presume, ought to be vertical in 
direction ; but in the published accounts of 
this fracture this point is left in uncertainty. 
The extent to which the detached fragment 
is drawn up by the gastrocnemius and soleus 
has been found to vary from almost nothing 
to five inches ; a difference which is prob- 
ably owing to the part at which the fracture 
has taken place, and whether the posterior 
fragment is completely isolated from the 
rest of the bone, or is partially connected 
with it by the fibrous structures in the sole. 
The nature of the injury is easily detected 
by examination ; in addition to the pain, 
swelling, and deformity, the detached por- 
tion can be felt, and its relative distance 
from the heel will be lessened or increased 
by extension and flexion of the foot. The 
treatment consists in subduing the inflam- 
mation and keeping the foot extended and 
the leg flexed, by any of the contrivances 
made use of in rupture of the tendo- 
achillis. In fractures by crushing, the 
symptoms are more severe, the pain, swell- 
ing, and ecchymosis greater, and the crepi- 
tation more obscure ; the two most char- 
acteristic signs are, increased width of 
the heel, and lowering of the arch of the 
foot. This fracture has been mistaken for 
a sprain, and for a fracture of the fibula 
without displacement, from either of which 
it may be distinguished by the above- 
mentioned symptoms and a careful manual 
examination. Consolidation takes place 
slowly, and it is often several months before 
the functions of the foot and ankle are re- 
stored. 

The best method of treatment consists 
in placing the limb on its outer side, on a 
Sharp's splint, till all the acute symptoms 
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have subsided, when some of the forms of 
the immovable apparatus may be substi- 
tuted, and the patient allowed to go about 
on crutches. The apparatus should be 
worn for two months before attempting to 
use the foot. Fractures of the metatarsal 
bones and phalanges are always the result 
of direct violence, and, if simple, require 
no treatment but rest t and the ordinary 
remedies to subdue inflammation. If com- 
pound, the treatment must be regulated by 
the number of bones fractured, their de- 
gree of comminution or displacement, and 
the condition of the soft parts ; if the lat- 
ter are not bruised beyond recovery, and if 
the former can be replaced, and the consti- 
tution of the patient is good, an attempt 
should be made to save the foot. Under 
opposite circumstances, the injured parts 
should be removed, care being taken to 
leave as much of the sound portions as 
shall insure a useful stump. 

Dislocations. 
Dislocations of the Hip. 

The head of the thigh-bone, though 
lodged in a deep cavity, to which it is accu- 
rately adapted, and in which it is retained 
by atmospheric pressure, and by strong 
ligaments and muscles, is yet more fre- 
quently displaced than these physical and 
anatomical dispositions would seem to ad- 
mit of. Indeed, if reliance is to be placed 
on the statistics of this accident collected 
bv M. Malgaigne at the Hotel Dieu, there 
is no joint of the lower extremity in which 
dislocation occurs so frequently as in the 
hip : next to the shoulder, it is the most 
liable to this accident of any joint in the 
body, as seen in the following table. 1 

In 491 cases of dislocation, there were — 
of the 



Shoulder . 


. 321 


Wrist . . 




Hip . . . 


. 34 


Fingers . 


. . 7 


Clavicle 


. 33 






Elbow . . 


. 26 




. . 6 


Foot . . . 


. 20 


Kadius 


. . 4 


Thumb . . 


. 17 


Patella 


o 






Spiue 


. . 1 



This great proneness to displacement of 
the shoulder and hip-joints is doubtless 
owing in part to their extensive range of 
motion, and in part to the powerful leverage 
which may be exerted on them by a force 
applied to the distal extremities of the re- 
spective limbs, or of the humerus and 
femur. Dislocations of the hip are nearly 
always accidental, and result from the an- 
plication of great force ; hence, we should 
expect to meet with them most frequently 
in the male sex, and at the most active 

1 Traite des Fractures et des Luxations, 1855, 
tome ii., p. 8. 



period of life ; this is fully borne out by the 
accompanying table from Malgaigne. In 
fifty-one cases of dislocation of the hip, 
forty-two were males, and nine females ; 
and the following were the ages of the 
sufferers : 



At 3 years of age 

From 15 to 20 . 

" 20 to 45 . 



27 



From 45 to 60 
" 60 to 85 



10 

5 1 



[Of 115 cases collected by Hamilton, 2 104 
were in males and 11 in females ; and in 84 
cases the ages were as follows : 

Under 15 years . 15 45 to 60 years . . 7 
15 to 30 years . .32 66 to 85 " . . 1] 
30 to 45 " . . 29 

In the 56 cases of this accident collected 
by Sir A. Cooper, theage of the patient is 
not stated in 11 \ but in the remaining 45, 
I find 7 were under 20 years of age, 7 were 
50 and upwards, and 31 between 20 and 
50. 3 The earliest recorded age at which a 
dislocation of the hip has occurred is six 
months : it was into the obturator foramen, 
and was easily reduced by manipulation. 4 
Although dislocation of the hip cannot 
usually happen without the application of 
great force, individuals have been met with 
who possessed the power of voluntarily dis- 
locating their hip, and again reducing it, 
as related by Sir A. Cooper, 5 Stanley, 6 "and 
Brodie. 7 

Dislocations of the hip sometimes take 
place spontaneously, in consequence of pa- 
ralysis of the muscles external to the joint, 
or from disease of the joint itself; they are 
also occasionally met with as congenital 
affections, due to causes acting in utero, or 
to violence inflicted during birth. In the 
present essay we have to treat of those dis- 
locations of the hip which result from vio- 
lence ; and they occur most frequently in 
the following directions : 

1st. The head of the bone is thrown up- 
wards, and more or less backwards, upon 
the dorsum ilii. 

2d. Backwards, and slightly upwards, or 
into the ischiatic notch. 

3d. Downwards and inwards, or into the 
obturator foramen. 

4th. Upwards and inwards, or upon the 
body of the pubes. 

[One of the most important contributions 
to our knowledge of this subject is the now 
classical work of Professor H. J. Bigelow, 
of Boston ("The Hip," Phila., 18G9). 

1 Ibid., p. 805. 

2 Fract. and Dislocations, 6th ed., p. 739. 

3 On Dislocations and Fractures of the Joints, 
5th edition, edited by Bransby B. Cooper. 

4 This unique case is recorded by Mr. Pow- 
drell in the Lancet of 1868, vol. i., p. 617. 

5 Op. cit., Case 2. 

6 Vide Stanley, Med.-Chir. Transactions, vol. 
sxiv. 

7 Brodie, On the Joints. 
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Iii this the author draws special attention 
to the influence of the ilio-femoral or Y 
ligament (Fig. 224) upon the injuries now 

Fig. 224. 




Fig. 224. Ilio-femoral ligament. (Big^low.) 

under consideration, which he divides as 
follows : 

" I. The regular dislocations, in which one or 
both branches of the Y ligament remain un- 
broken. 

1. Dorsal. ) 

2. Dorsal below the tendon 
(ischiatic notch of Cooper) 

3. Thyroid and downward. 
Obliquely inward on the 
thyroid foramen, or as far Both branches 
as the perineum. j entire. 
Vertically downward. 
Obliquely outward as far 
as the tuberosity. 

4. Pubic and subspinous. 

5. Anterior oblique. 

6. Supra-spinous. ) External branch 

7. Everted dorsal. j broken. 

" II. The irregular dislocations, in which the 
Y ligament is wholly ruptured."J 

The proportion in which these dislocations 
are met with, are, according to Sir A. 
Cooper, the following : in 20 cases, there 
will be 12 on the dorsum ilii, 5 into the 
ischiatic notch, 2 into the obturator fora- 
men, and 1 on the pubes. In 104 cases col- 



lected by Hamilton (excluding the anoma- 
lous dislocations), 55 were upon the dorsum 
ilii, 28 into the ischiatic notch, 13 into the 
obturator foramen, and 8 upon the pubes. 

In the experience of Malgaigne, Chelius, 
and Fergusson, the dislocation into the 
obturator foramen is the most rare. 

Occasionally, but very rarely, both hips 
are dislocated simultaneously. Hamilton 
(op. cit. , p. 740) quotes two such cases, 
one from Gribson and the other from Schin- 
zinger. T, C. Barker (Am. Jour. Med. Sci- 
ences, April, 1854) reports the case of 
a boy of 19 who had both femora dislo- 
cated into the thyroid foramina (the left 
thrust through into the pelvis) by a fall of 
30 feet into a sand-bank. H. L. Prichard 
(ibid., July-, 1854, from Association Med. 
Jour., April 21, 1854) records that of a boy 
of 15, who was "doubled up" under a 
truck and had both femora luxated up- 
wards and backwards. Boisnot (Ibid. , Oct. 
1867) reports a dislocation of the right 
femur on the pubis, the left on the dorsum 
ilii. Mr. Pollard (St. Barth. Hosp. Kep., 
vol. 80, ibid., July 1873, p. 193) reports a 
case in which the left hip was dislocated up- 
wards and backwards, and the right down- 
wards and forwards into the thyroid fora- 
men. Dr. Crawford, of Wilkesbarre (ibid. , 
Oct., 1876, p. 409), also reports a case, in 
which the right was displaced upon the dor- 
sum, and the left into the ischiatic notch. 
Allis (Trans. Penna. State Med. Soc, 1879) 
records a case in which the right femur 
was displaced on the dorsum ilii, the left 
into the thyroid foramen. Packard (Phila. 
Med. Times, July 17, 1880) gives an ac- 
count of a man who was caught under a 
falling house, and had the left femur dis- 
located into the thyroid foramen, the right 
on the dorsum ilii.] 

Besides the four ordinary dislocations of 
the hip, some anomalous ones have been 
described, of which mention will be made 
presently. 

Pathology. — The injuries which are com- 
mon to all the above varieties of dislocation, 
are laceration, and sometimes complete de- 
tachment of the capsular and round liga- 
ments from the femur and the acetabulum, 
and a stretching or tearing through of one 
or more of the muscles which surround the 
joint. 

[For a very able discussion of the subject 
of the present section we cannot do better 
than to refer the reader to the monograph 
of Professor Bigelow, already mentioned, 
which has become classical, and which goes 
over the whole ground more satisfactorily 
than any other treatise with which we are ac- 
quainted. To quote from it, as we would like, 
would transcend the province of an editor. J 

1. Dislocation upwards and badewards, 
or upon the dorsum ilii. — In this dislocation 
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the head of the femur is thrown upwards, 
and more or less backwards, and will oc- 
cupy different positions in different cases, 

[Fig. 225. 




Fig. 225. Dislocation upon the dorsum ilii. (Bigelow.)] 
[Fig. 226. 







Fig. 226. Tendon of the pyriformis muscle. (Bigelow.)] 



as already observed. In one case it has 
been found lying partly on the bone, partly 



on the gluteus medius, and partly on the 
pyriformis muscle ; in another, between the 
gluteus maximus and the posterior border 
of the gluteus medius ; and in 
another, underneath the inferior 
border of the gluteus medius, by 
which it was fixed in its unnatural 
position. The small external rota- 
tor muscles of the hip are either 
put upon the stretch, or some or all 
of them may be torn across. With 
respect to the h°ight to which the 
head of the femur may ascend in 
these iliac dislocations, Malgaigne 
found in 1 1 preparations of this ac- 
cident which he examined, that in 
5 it did not ascend higher than a 
line drawn from the anterior supe- 
l'ior spinous process of the ilium to 
the highest point of the ischiatic 
notch ; in two it ascended half a 
centimetre (about one-sixth of an 
inch) higher ; in 2, 1 centimetre ; 
in 1, 1 centimetre and a half; and 
in 1, 2 centimetres. The limits 
of the displacement below were 
never lower than the point of junc- 
tion of the ilium with the ischium ; 
but the limits posteriorly were 
somewhat greater. 

Symptoms. — The limb is from 
an inch and a half to two inches 
and a half shorter than its fellow ; 
it is rotated inwards, adducted 
and slightly flexed ; so that when 
the patient is standing, the knee 
of the affected side is somewhat in 
front of, and above the other, and 
the toes rest on the tarsus of the 
opposite foot ; the great trochan- 
ter is directed forwards, and lies 
nearer to the anterior superior spi- 
nous process of the ilium than 
natural, whde the head of the 
bone is directed backwards, and, 
in thin persons, may be felt lying 
upon the dorsum ilii. The only 
movement of which the limb is ca- 
pable, unless great force is used, 
is a slight one in the sense of flex- 
ion, adduction and rotation in- 
wards ; its elongation, extension 
and abduction cannot be accom- 
plished, and the attempt is pro- 
ductive of great pain. 

2. Dislocation backwards and 
slightly upwards, or into the ischi- 
atic notch. — In this dislocation, 
which is merely a variety of the 
former, the head of the bone is 
thrown slightly upwards, as well 
as backwards. _ Syme found the 
gluteus maximus nearly torn 
across, and the head of the bone 
imbedded in it was lying in the great ischi- 
atic notch, upon the gemelli and the sacro- 
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sciatic nerve. The glutens minimus, the 
pyriformis, and the gemellus superior were 
lacerated. The symptoms very elosely re- 

(Tig. 227. 




Fig. 227. Dislocation into ischiatic notcli. (Bigelow).] 
Pig. 228. 




Fig. 228. Dislocation of the hip on the dorsum ilii. 
(From Sir A. Cooper.) 

semble those of the dislocation upwards, 



but are less marked. [Bigelow says of this 
luxation, which he terms dorsal below the 
tendon, " The limb is extremely inverted. 
It erosses the opposite thigh, even 
as high as the middle of it, although 
in the upright position it may gravi- 
tate to a lower point. It is con- 
siderably in advance of the sound 
limb." (Op. cit., p. 62.)] Thus 
the shortening of the limb rarely 
exceeds half an ineh ; its adduction, 
inversion, and flexion are less ; so 
that in standing the knee projects 
but slightly beyond the other, and 
the point of the great toe rests on 
the ball of the great toe of the 
opposite foot, instead of on the tar- 
sus. [Mr. Annandale (Lancet, Feb- 
ruary 5, 1876,) reports a ease of 
sciatic dislocation with everston of 
the limb. (Philadelphia Med. 
Times, April 29, 1876, p. 382.)] 
The trochanter is somewhat behind 
and above its normal position, but 
remains nearly at right angles with 
the ilium, while the head of the 
bone is so buried in the ischiatie 
notch that it eannot be felt. The 
limb is fixed, and all voluntary 
movements are abolished. 

Causes.— These dislocations, ae- 
eording to Sir A. Cooper, are most 
commonly brought about by a fall 

Fig. 229. 




Fig. 229. Dislocation of the hip into the sciatic 
notch. (From Sir A. Cooper.) 

whilst carrying a heavy load on the shoul- 
ders, or by a heavy weight, such as a mass 
of earth, falling on the back whilst the 
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body is bent forwards in a stooping pos- 
ture. 

Diagnosis. — There is not much likeli- 
hood of either of these dislocations being 
mistaken for any other injury, though cer- 
tain fractures in the neighborhood of the 
hip do occasionally resemble them. [T)r. 
Allis (Phila, Med. Times, March 28, 1874, 
p. 404), draws attention to a sure diagnostic 
sign of the dislocation of the sciatic varie- 
ty. It consists in first measuring the limbs 
extended, when the shortening, if there is 
any, will not exceed three-fourths of an 
inch. "Next compare the limbs at right 
angles to the trunk, and if it be a sciatic 
dislocation there will be a difference of at 
least one inch and a half; but if the meas- 



happened in the following case related by 
Smith, and which was at first mistaken for 
a dislocation. 

The patient was an old man, eighty years of 
age, who died on the fourteenth day after the 
accident. During life the limb was shortened 
two inches, the foot inverted, aud the entire 
limb in a state of adduction ; the trochanter 
major could be felt upon the dorsum of the 
ilium, a little above the situation of the sciatic 
notch. After death, there was found a trans- 
verse serrated fracture of the neck of the 
femur external to the capsule ; at the line of 
junction of the cervix with the shaft of the 
bone a second fracture detached the trochanter 
major, which was drawn upwards and back- 
wards, carrying with it the insertions of the 
pyriformis, gemelli, and obturator muscles. 1 



Fig. 230 a. 



Fig. 230 b. 




Fig. 230 a. Normal thighs and pelvis, 

into ischiatic notch. (Bryant.) 

urements in both positions are the same, 
there cannot by any possibility be a sciatic 
dislocation." This depends upon the fact 
that in a horizontal position of the pelvis 
the sciatic notch lies an inch and a half 
below the acetabulum. "If one thigh is 
half an inch shorter than its fellow (as may 
be possible in impacted fracture) the same 
difference will persist in flexion, extension, 
abduction, or adduction. But not so in 
dislocation. Here the head of the bone is 
fixed at a point that does not correspond to 
the acetabulum, and in every new position, 
in which the limbs may be compared, a dif- 
ferent result may be expected." 1 ] Among 
these may be enumerated fractures of the 
neck of the femur, with inward rotation 
of the limb, especially if the fracture be 
complicated with one of the great trochan- 
ter ; a portion of the latter may then be 
drawn by the action of the muscles towards 
the great sciatic notch, or upon the dorsum 
of the ilium, and so resemble the head of 
the bone in those situations, as, indeed, 



Another fracture which somewhat resem- 
bles these dislocations is that of the ace- 
tabulum, with shortening and inversion of 
the limb ; [See a reference to two cases in 
the address of Mr. Favell before the British 
Medical Association, 1876. (British. Med- 
ical Journal, August 5, 1876, and Ameri- 
can Journal of Medical Sciences, October, 
1876, p. 578. ) j but in all these fractures 
the shortening can be overcome by trac- 
tion, and recurs when this is remitted. 
There is also crepitus. 2 

Treatment. — In nearly all dislocations of 
thehip it will be advisable to bring the 
patient under the influence of chloroform 
[ether] before making any attempts at re- 
duction, and as soon as this is effected, a 
tion long splint should be applied to the outside 
of the limb and trunk, and not removed for 
two or three weeks. There are two methods 
of reducing these, and the other disloca- 
tions of the hip — one by means of trac- 
tion, and the other by manipulation. [We 
presume that nearly all American surgeons 
of the present clay have recourse to manip- 
ulation, and very generally with success. 
Stephen Smith (Operative Surgery, p. 152) 
says : ' ' The best general rule for reducing a 
recent dislocation is to get the head of the 
femur directly below the socket, by flexing 
the thigh at about a right-angle, and then 
to lift or jerk it forcibly up into its place. 
This rule applies to all dislocations except 
the pubic, and even to that when seconda- 
ry from below the socket ; the reduction by 
the lifting method is usually instantaneous, 
and flexion is the basis of its success. ... 
In dorsal dislocations, flex and forcibly lift ; 
if this effort fail, flex and lift while ab- 
ducting. If this fail, it will be found that 



i 1 Although the cut from Bryant's Surgery 
bears the name of Dr. Dawson, it is but fair to 
state that Dr. Allis's paper preceded by four 
years that of Dr. Dawson.] 



1 Op. cit., Case 29, p. 85. See also similar 
cases by Stanley in vol. xiii. of the Med.-Chir. 
Trans., p. 504. 

2 For an interesting case by Mr. Birkett, in 
which a dislocation of the head of the femur 
was complicated with its fracture, the reader 
is referred to vol. lii. of the Med.-Chir. Trans. 
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abduction has carried the head of the bone 
from the dorsum nearly or quite to the 
thyroid foramen, and that the capsular 
rent has been so enlarged that the first 

Fie. 231. 




Fig. 231. Relaxation of Y ligament by flexion. (Bigelow.) 



method may now prove successful. ' ' Bige- 
low (op. cit., p. 48) says, "Flex the thigh, 
and abduct, or circumduct it outwards, at 
the same time rotating it outwards." 
"Lift up, bend out, roll out. "] In deserib- 



that his foot is making increasing pressure 
in the perineum ; this, with slight rotation 
of the limb, has proved successful in several 
dislocations reported by the late Mr. Mor- 
gan and Mr. Cock, in Guy's Hos- 
pital Reports. 1 Should these efforts 
not prove successful, a sheet must 
be passed between the dislocated 
thigh and the perineum, and its 
ends fastened to a staple firmly 
fixed to the floor or wall behind the 
patient, and somewhat below him, 
so as to be in a line with the axis of 
the displaced limb ; or a strong well- 
padded leather girth, with an open- 
ing in it sufficiently large to admit 
the injured extremity, and to press 
on the perineum on one side and the 
crest of the ilium on the other, may 
be substituted for the sheet. The 
trunk being thus securely fixed, a 
padded leather belt, with straps and 
rings attached, is to be tightly buc- 
kled to the thigh above the knee, or 
a jack-towel may be fastened to the 
limb, previously protected by a wet 
baudage, by means of the clove- 
hitch. The kuee being now slightly 
bent and brought across the opposite 
thigh, a little above the knee, one 
end of a multiplying pulley should be 
fixed to the rings of the leather belt or towel, 
and the other end to a staple fixed in the 
wall in front of the patient. The extend- 
ing and counter-extending forces being 
thus adjusted in the axis of the displaced 



Fig. 232. 




Fig. 232. Reduction of dislocation of the hip on the dorsum ilii. (After Sir A. Cooper.) 



ing the former [traction] we shall follow the 
rules laid down by Sir A. Cooper. In the 
dislocation upon the dorsum ilii, attempts 
may first be made to reduce the bone by 
placing the foot in the perineum of the 
side affected, and using^ it as a counter-ex- 
tending force, while with the hands the 
thigh is grasped just above the knee; or, 
what is better, let a jack-towel be fixed to 
it by means of the clove-hitch, while the 
other end of the towel is carried round the 
shoulders of the surgeon ; the latter should 
then incline backwards at the same time 



limb, traction should be slowly made with 
the pulley till the head of the bone has 
approached the acetabulum, when on the 
surgeon gently rotating the limb inwards, 
the bone usually slips into its place. If 
difficulty occur in raising the bone over the 
acetabulum, a towel is to be placed under 
the thigh, as near the joint as possible, so 
that the bone may thus be lifted over the 
edge of the socket. When this is accom- 
plished, the movements of the joint will be 

1 Vol. I., p. 79. 
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found to be perfectly restored : and this is 
the best, and indeed the only test of reduc- 
tion which is necessary. 

The reduction of the dislocation into the 
ischiatic notch may be effected in nearly 



of _ the extended limb inward. When the 
thigh is raised perpendicularly to the floor, 
the head of the bone is unlocked and lies 
below the socket, and needs only to be 
jerked upward into its place ; or the sus- 



Fig. 233. 




Fig. 233. Reduction Of dislocation of the hip into the sciatic notch. (After Sir A. Cooper.) 



the same way as the dislocation on the' 
dorsum ilii, the chief points of difference 
being, that the patient should be placed on 
his sound side instead of on his back ; that 
the direction of the extension should be 
across the middle of the sound thigh in- 
stead of immediately above the knee ; and 
lastly, that the head of the bone should be 
assisted over the edge of the acetabulum, 
by means of a round towel placed under the 
upper part of the thigh and over the 
shoulders of an assistant, who, at the same 
time resting both his hands on the patient's 
pelvis, gradually raises his body, and so lifts 
the bone into its socket. Notwithstand- 
ing that the reduction of this dislocation 
is pronounced by Sir A. Cooper to be ^ in 
general extremely difficult, the cases which 
he has given in illustration scarcely bear out 
his assertion. This is one of the formsof 
dislocation of the hip in which the flexion 
method of reduction has been practised with 
great success, after the ordinary means had 
failed. [Bigelow (op. citat., p. 67) says: 
"The reduction is simple. The head of 
the bone having reached its present posi- 
tion by circumduction of the flexed limb 
inward, must be reduced by circumduction 



pended pelvis may be depressed, or the 
thigh abducted and rotated outward, as in 
the common dorsal dislocation." " It will 
be observed that by the flexion method this 
luxation, and that upon the dorsum, are 
reduced in the same way, and with equal 
facility."] Thus Mr. Wormald succeeded 
six weeks after the accident, and when 
pulleys had been in vain. 1 

3. Dislocation downwards and inwards, 
or into the obturator foramen. — In the dis- 
location downwards, the head of the femur 
is thrown into the obturator foramen, and 
lies upon the obturator extern us muscle ; 
the pectinens and adductor brevis^ have 
been found torn, and the psoas and iliacus 
muscles, together with the glutei and the 
pyriformis, put on the stretch or partially 
lacerated. 

Symptoms. — The limb is lengthened to 
the extent of about two inches ; it is ab- 
ducted and advanced in front of the other ; 
the foot is pointed forwards, and neither 
inwards nor outwards. ["The limb is 
unequivocally flexed and abducted, the 
heel being raised from the floor and the 

1 Medical Times and Gazette, Aug. 16, 1856. 
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toe pointing outward and forward." — 
Bigelow (op. cit., p. 71).] The trochanter 
major is less prominent than natural ; and 



Fig. 234. 




Fig. 234. Dislocation of the hip into the obturator 
foramen. (After Sir A. Cooper.) 



there is a slight concavity at the upper and 
front part of the thigh, behind which the 
head of the bone can be felt on making deep 
pressure ; the body is bent forwards and 
somewhat to the injured side by the psoas 
muscle. The limb cannot be adducted or 
extended without some force, and this 
movement causes pain and numbness. 

Causes. — Any accident by which the 
thighs become suddenly and violently sepa- 
rated from each other, is sufficient to pro- 
duce this dislocation ; hence it has hap- 
pened from heavy weights, as a mass of 
earth, falling on the back and forcing the 
limbs apart. Pirrie saw it caused by a 
person jumping out of bed in great haste, 
whose right foot was entangled by the blan- 
kets in bed while the left foot reached the 
floor. 1 It has also been known to occur 
from the 'sudden movement of a carriage 
which a person was in the act of mounting, 
having one foot on the ground, and the 
other on the step of the vehicle. 

1 Pirrie, Principles and Practice of Surgery, 
p. 320. 



Treatment. — The reduction of this disloca- 
tion may be accomplished in the following 
manner : If the dislocation be recent, the pa- 



Fig. 235. 




Fig. 235. Reduction of dislocation of the hip into 
the obturator foramen. (After Sir A. Cooper.) 



tient should be laid on his back, and the pel- 
vis fixed by a girth , which is made completely 
to surround both ilia, while its ends are fixed 
to a staple placed on the opposite side to the 
injured limb. Another girth is to be placed 
between the pudendum and the upper part 
of the luxated thigh, and its ends carried 
underneath the other, so that the two shall 
interlock. A pulley being now attached to 
these ends, extension must be slowly made, 
in a direction obliquely upwards and out- 
wards, until the head of the bone begins to 
move from its abnormal position. The 
surgeon must then grasp the ankle of the 
dislocated limb and draw it towards and 
behind its fellow, when the bone usually 
slips into its place. Care must be taken 
not to raise the limb too much while 
adducting it, or the head of the bone 
may be thrown into the ischiatic notch. 
["Flex the limb towards a perpendicu- 
lar, and abduct it a little to disengage the 
head of the bone ; then rotate the thigh 
strongly inward, adducting it, and carrying 
the knee to the floor." "As in reduc- 
ing the pubic dislocation, the last half of 
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this manoeuvre is an inward circumduction 
of the flexed limb, accompanied with rota- 
tion, and is practically the reverse of the 

Fig. 236. 




Fig. 236. Dislocation into obturator foramen. 
(Bigelow.) 

flexion, abduction, and eversion by which 
a dorsal dislocation is reduced from the 

Fig. 237. 




noeuvrc the action of the ligament may be 
aided, if necessary, by a towel passed 
round the head of the femur to draw it 
upward and outward. Rotation outward 
may be substituted for inward rotation." — 
Bigelow (Op. cit., p. 80).] 

4. Dislocation upwards and inwards, or 
on the pubes. — Notwithstanding this dislo- 
cation is usually designated as the disloca- 
tion on the pubes, the head of the femur 
does not rest so much on that bone as on 
the ilium ; hence the term ilio-pubic, which 
is applied to it by Malgaignc, is the more 
correct designation. In an old dislocation 
of this nature, dissected by Sir. A. Cooper 
and figured in his work, the head and neck 
of the bone occupied a position beneath the 
psoas and iliacus muscles, and the anterior 

Fig. 238. 




Fig. 237. Reduction of the same. (Bigelow.) 

opposite side of the socket. In this ma- 



Fig. 238. Dislocation of the hip on the pubes. 
(After Sir A. Cooper.) 

crural nerve, and external to the femoral 
artery and vein. Upon the pubes (qy. 
ilium ?) a new acetabulum was formed for 
the neck of the thigh-bone, the head 
of the bone being above the level of the 
pubes. 

Symptoms. — The limb is everted, ab- 
ducted, and shortened to the extent of an 
inch ; it cannot be rotated inwards, but 
can be slightly flexed in a direction out- 
wards. The head of the bone can be felt 
in the groin, generally to the outer side of 
the femoral artery, and sometimes it forms 
a very distinct projection ; the great tro- 
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chanter lies nearer to the mesial line and 
to the anterior superior spine of the ilium 
than natural, and the roundness of the hip 
is consequently lost. This accident can 
be readily distinguished from a fracture of 
the neck of the femur by the greater im- 
mobility of the limb, but, above all, by the 

Fig. 239. 




Fig. 239. Ilio-pubic dislocation. (Bigelow.) 

situation of the head of the bone in the 
groin. 

Causes. — A sudden forcing of the body 
backwards while the thighs are fully ex- 
tended, or a sudden and forcible extension 
of the thighs while the body is fixed, or a 
sudden and simultaneous extension of both 
body and thighs. More rarely this dislo- 
cation has been caused by sudden abduction 
of the limb, combined with rotation out- 
wards. The dislocation has been brought 
about by a person unexpectedly putting his 
foot into a hollow in the ground, when, to 
prevent falling forwards, he throws his 
body backwards, and the head of the femur 
is thus tilted out of its cavity upon the 
pubes or ilium. 

Treatment. — The patient is to be placed 
on his uninjured side, counter-extension to 
be made upwards and forwards in front of 
his body, and extension downwards and 
backwards behind the axis of the body. 
After this has been continued for some 
time a towel is to be placed under the 



upper part of the thigh, so as to lift the 
head of the bone over the edge of the ace- 
tabulum. [" Briefly, while drawing upon the 
thigh, flex, and abduct it to disengage the 
head ; then rotate inward, and when the 
head of the bone leaves the pubes, con- 
tinue the rotation while straightening the 
limb ; or circumduct the bent limb inward. 
Aid these manoeuvres by drawing the flexed 
groin outward with a towel, or otherwise 
pressing it. "—(Bigelow, op. cit., p. 92.) 
See also an interesting case reported by 
Dr. Erskine Mason (N. Y. Med. Bee, 
April 8, 1876, p. 234). After failing in 
several attempts, counter-extension was 
made by a towel passing over the perineum, 
and then the leg and thigh being extended 
for a few moments, it was pressed "a little 
backwards behind the other, and the head 
of the bone glided into the acetabulum." 
In this case the abduction was very slight, 
and it was with difliculty that it could be 
produced ; the limbs were parallel, and the 
shortening was but a quarter of an inch.] 

Unusual varieties of dislocation. — Up- 
wards. — There are two forms of displace- 
ment upwards — in one, the head of the 
bone occupies the notch between the an- 
terior superior and the anterior inferior 
spine of the ilium ; in the other, it is sit- 
uated between the margin of the acetabu- 
lum and the anterior inferior spine, or a 
little to the inner or outer side of this pro- 
cess. The symptoms are, a shortening of 
the limb from two to three inches, abduc- 
tion and strong rotation outwards, flatten- 
ing of the hip, and fulness, or a distinct 
tumor in the situation of the head of the 
bone, which moves in unison with the limb. 
Reduction may be accomplished by exten- 
sion and eounter-extension, combinedwith 
adduction and rotation inwards of the limb. 1 

Downwards. — One of the most une- 
quivocal examples of this accident occurred 
in the practice of Mr. Luke, at the London 
Hospital. 

The limb was lengthened one inch, without 
either inversion or eversion. The head of the 
bone was distinctly felt, and thought to be in 
the lesser ischiatic notch. The reduction was 
effected by manipulation. The man dying 
shortly after, from the effects of broken ribs, 
the dislocation was easily reproduced, when 
the head of the bone was found immediately 
below the acetabulum, and midway between 
the ischiatic notch and the thyroid foramen. 
The capsular ligament was lacerated below, 
and the gemellus inferior and the quadratus 
femoris were torn through. 2 

Backwards and downwards. — In this 
dislocation, the situation of the head of the 
bone varies slightly, both as to the back- 

1 See Malgaigne, tome ii., p. 869 et seq. 
Guy's Hospital Reports, vol. i., pp. 79 and 97. 

2 Medical Times and Gazette, June 2, 1858. 
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ward and downward extent of its displace- 
ment. Most frequently it is lodged in the 
depression which exists between the tuber- 
osity and the spine of the ischium. 



the femur upwards and backwards, that 
being the direction of all others most pro- 
tected against dislocation, by the " capsular 
ligament being there the strongest, the 



Fig. 240. 




Fig. 240. Reduction of dislocation of the hip on the pubes. (After Sir A. Cooper.) 



In eight out of ten cases Malgaigne 1 
found the head of the bone on a level with 
the spine of the ischium, while in the re- 
maining two, it was a little below, and it 
may be dislocated still further backwards 
and downwards, into the lesser ischiatic 
notch. In Mr. Adams's case, exhibited 
at the meeting of the Pathological Society 
(October 19, 1869), the head of the bone 
rested on the body of the ischium between 
its spine and the acetabulum. In this case, 
the capsule was lacerated at its posterior 
part, and the obturator externus and 
the quadratus femoris muscles were torn 
through. 2 The symptoms of this disloca- 
tion closely resemble those of the disloca- 
tion into the ischiatic notch : the limb is 
flexed, adducted, and rotated inwards and 
slightly elongated, and the head of the 
bone projects backwards, though, in some 
cases, it could with difficulty be felt. Re- 
duction is to be effected by extension made 
in the direction of the axis of the deformed 
limb, combined with rotation of the thigh 
outwards, and pressure on the head of the 
displaced bone. 

Foinvards into the perineum. — This dis- 
location is produced by a heavy weight fall- 
ing on the back, while the body is bent for- 
wards, and the legs are apart. The symp- 
toms are well marked : the leg and thigh 
are at a right angle with the body, the toes 
slightly turned inwards or outwards, the 
natural form of the nates is lost, and the 
head of the femur forms a tumor, in the 
perineum, which moves with the limb. 
Reduction is effected by extension in the 
axis of the displaced limb, aided by manip- 
ulation. 

Mechanism of dislocation of the hip. — It 
was long ago remarked by Sir A. Cooper, 
that there was something a little anoma- 
lous in the frequency of the dislocation of 

1 Malgaigne, op. cit. 

R Lancet, November 6, 1869, p. 640. 



edge of the acetabulum most elevated, and 
the ligamentum teres offering the greatest 
hindrance to displacement in that direc- 
tion ; ' ' whereas for the dislocation into the 
foramen ovale, which is one of the least 
frequent, all the above conditions are re- 
versed. So again, the greater prevalence 
of dislocation in the four usual directions, 
"is not to be considered as a mere matter 
of chance, but as the natural result of the 
influence of the muscles which draw the 
bone into these positions." He attributed 
therefore the occasional occurrence of the 
so-called anomalous dislocations, either to 
some mechanical obstacle, as a portion of 
broken bone resisting the action of the 
muscles, or to the latter having lost all 
power of contraction, as in collapse. Un- 
der these circumstances, he adds, " the 
head will remain where it was placed by 
the mere physical force which drove it 
from its socket. ' ' 

It is obvious from the above quotations, 
that Sir Astley regarded the muscles as the 
sole agents in drawing the head of the bone 
into the situations where it is usually found, 
but he nowhere associates their action with 
the position of the limb which caused the 
dislocation ; and without taking this into 
consideration, it would be impossible to ac- 
count for the dislocation being so much 
more frequent on the dorsum of the ilium 
than in any other situation. 

If we analyze the causes and symptoms 
of the four usual varieties of dislocation of 
the hip, it will be seen that they group 
themselves thus. In two, the head of the 
bone is thrown behind the acetabulum ; in 
the other two, it is in front ; and if we ex- 
amine further, we shall see that the two 
backward dislocations are _ produced_ by 
forced flexion and adduction, combined 
probably with rotation inwards of the limb ; 
the two forward dislocations^ with forced 
extension and abduction combined with ro- 
tation outwards of the limb ; in the former, 
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the capsule is lacerated at its posterior and 
inferior part; in the latter, at the inferior 
and internal ; and it depends probably on 
the force which produced the injury wheth- 
er the capsule shall be entirely separated 
from the femur, or only partially separated, 
or not separated at all, but merely lacer- 
ated to a greater or less extent. This is 
the principal cause which, I believe, regu- 
lates the distance to which the head of the 
bone shall be drawn or driven, both in the 
backward and forward dislocations ; and it 
will account partly for the greater difficulty 
of reducing a dislocation into the sciatic 
notch, than one on the dorsum of the ilium ; 
in the latter the laceration of the capsule 
being usually more extensive than in the 
former, in which there may be a mere 
slit, 

The great frequency of the posterior dis- 
locations as compared with the anterior, is 
doubtless owing to the greater prevalence 
of flexed positions of the body and limbs 
than the opposite : so that when one is 
overtaken by an accident the body is found 
more frequently in this posture than in any 
other. Then, as to the greater frequency 
of dislocations on the dorsum ilii than into 
the sciatic notch, it may be accounted for 
in the same way as a limb becomes short- 
ened when it is fractured, i, e., the muscles 
passing from the pelvis to the thigh miss- 
ing the resistance they are ordinarily ac- 
customed to — the integrity of the bone in 
the one case, and the Bottom of the acetab- 
ulum in the other — contract to their ut- 
most, and a backward dislocation should 
be always on the dorsum, if the force of 
the muscles were not counteracted by some 
other force, which in these cases is nearly 
alwa3 r s the untorn portion of the capsule. 
I cannot think with some modern writers 
that the position of the limb is determined 
solely by the capsule, and that the muscles 
exercise no influence ; on the contrary, I 
believe with Sir A. Cooper, that they are 
the principal, though not the sole agsnts ; 
andj as in fractures the displacements are 
occasioned partly by muscular action, and 
partly by the force which produced the 
fracture, so in these dislocations, the po- 
sition of the head of the bone is determined 
by the joint influences of the force which 
caused the. dislocation, the contraction of 
the muscles, the rebound of the limb from 
the abnormal position into which it had 
been thrown, and the extent of laceration 
of the capsule. 

[Bigelow describes the Y ligament as the 
anterior part of the capsule, ' which when 
well developed, exhibits an internal and an 
external fasciculus, diverging like the 
branches of the inverted letter Y." (See 
Fkl 230, p. 964.) "The Y ligament, 
the internal obturator muscle, and the cap- 
sule subjacent to it, are alone required to 



explain the usual phenomena of the regu- 
lar luxations. ' ' Li the regular dislocations 
one or both branches "are unbroken and 
their signs are constant. ' ' In the irregu- 
lar dislocations both branches "are broken, 
and they offer no constant signs." In the 
regular dislocations "the muscles are not 
essential to give position to the limb nor 
desirable as aids in its reduction." (The 
italics are ours.) "The Y ligament will 
alone effect reduction, and explain its phe- 
nomena^ a part of those connected with the 
dorsal dislocations excepted." (Op. cit., 
p. 4.) Dr. Win. Warren Greene (Bost. 
Med. and Surg. Journ., March 3, 1870, p. 
153), says, " the main opposing force to the 
reduction of dislocations is the untorn por- 
tion of the capsular ligament." The pri- 
mary object of all efforts at reduction should 
be "the relaxation of the untorn portion 
of this ligament."] 

Let us now direct attention to the two 
forward dislocations. The position of the 
limb which gives rise to these displace- 
ments we have seen to be, one of forced ex- 
tension, abduction, and rotation outwards: 
the capsule is strained at its weakest part, 
and gives way inferiorly and internally. 
The abductor muscles which are put on the 
stretch by the position of the thigh which 
produces the backward dislocations, are 
here relaxed, and the adductors stretched ; 
and it depends probably on the degree of 
extension into which the limb has been 
forced by the accident whether the head 
of the bone shall be lodged in the obtura- 
tor foramen or on the pubes. In simple 
abduction with slight extension, which pro- 
duces the obturator dislocation, the ante- 
rior part of the two small glutei, with the 
tensor vaginje femoris, will be relaxed, and 
the pectineus and adductors will be put on 
the stretch, and draw the bone directly 
into the thyroid foramen ; but should there 
be hyperextension of the thigh in addition 
to abduction, the three first-named mus- 
cles will be stretched, and combining with 
the adductors the head of the bone will be 
drawn upwards on to the pubes or ilium. 

It has been recently asserted that " there 
is but one primary dislocation of the femur 
at the hip joint, namely, that in the fora- 
men ovale, or downwards and inwards;" 
according to which doctrine about nine- 
tenths of all the dislocations of the hip are 
secondary — a statement sufficiently refuted 
not only by the way in which these disloca- 
tions are brought about, but by the speci- 
mens referred to by the writer to establish 
his case. 1 On the contrary, secondary dis- 
locations are rare, and unless produced by 
the surgeon in his attempts at reduction, 
can only be conjectured to have happened 
on the evidence of the patient. 

1 See British Medical Journal, June 11, 1868. 
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The limits of this article will not permit 
me to go into the philosophy of the so- 
called anomalous dislocations; but the 
above observations seemed necessary in 
order to understand the principles that 
should guide us in our attempts to reduce 
these dislocations by manipulation. 

Reduction by manipulation. — The meth- 
od of reducing a dislocated limb by manip- 
ulation has been practised from the earliest 
times, but, having fallen into desuetude, 
has been revived of late years, and now 
seems likely to supersede the traction 
method by pulleys. [We have preferred to 
direct the reader's attention to this subject 
in connection with the different disloca- 
tions.] The object of the movement is, of 
course, to bring the head of the displaced 
bone close to the opening in the capsule, 
and the best means of doing this is to make 
it traverse the route by which it escaped. 
' ' The reduction of a dislocation is most 
easy when the dislocated bone follows^ the 
same course, but in the _ opposite direc- 
tion, to the one along which it originally 
passed ; and the most favorably position of 
the limb for reduction, is that in which the 
displacement occurred. " l 

Bearing in mind this principle, and hav- 
ing regard to the manner in which the dis- 
location occurred, it should follow that the 
proper manipulations for the reduction of 
the backward luxations, must be flexion 
and adduction of the limb ; and for the 
forward, abduction and hyperextension. 
The first movement brings the head of the 
bone close to the acetabulum, the second 
raises it from its edge, when a slight rota- 
tion, outwards in the two backward disloca- 
tions, and inwards in the two forward, rolls 
the bone into the socket. The method of 
reduction may be formulated as follows : 

1. Dislocations backwards, iliac or ischi- 
atic. Flex the thigh to rather more than 
a right angle, adduct till the knee reaches 
somewhat over the opposite side of the 
body, and then rotate outwards, andbring 
downwards. 

2. Dislocations forwards, supra or infra- 
pubic. Abduct the thigh, _ rotate it some- 
what outwards, and carry it into hyperex- 
tension, then rapidly rotate inwards, and 
place it straight. 

Although most recent dislocations of the 
femur may be reduced with comparative 
ease, by one or other of the methods de- 
scribed in this article, cases every now and 
then occur in which the greatest difficulty 
is experienced. Excluding from considera- 
tion maladroit efforts and muscular resist- 
ance, the difficulty seems to arise from some 
of the following causes. 1 . A portion of 

1 See Arch.f. klin. Chir., vol. iv., p. 1. Pro- 
fessor W. Busch, New Sydenham Society's Year- 
Book, 1863. 



the torn capsule may get in the way, as 
was well seen in Adams's case before cited. 
2. The strong untorn portion of the cap- 
sule may offer resistance. 3. The rent in 
the capsule may be so small as not to ad- 
mit of the return of the bone. ["If the 
capsular orifice is too small to allow reduc- 
tion, it should be enlarged," and this may 
be done "at will and with impunity, by 
circumduction of the flexed thigh. ' ' (Bige- 
low, op. cit., p. 5.)] 4. A portion of the 
margin of the acetabulum may be broken, 
and so allow the capsular ligament to yield 
before the head of the bone. 

In illustration of the two last impediments, 
the reader is referred to Dr. Fenner's case of 
dislocation on the dorsum ilii ; in which that 
gentleman divided all the muscles passing from 
the pelvis to the thigh, and found it still im- 
possible to reduce the dislocation, till the rent 
in the capsule through which the head of the 
bone had escaped was enlarged from one-half 
to three-quarters of an inch. 1 

Mr. Hamilton also exhibited, on November 
28, 1868, to the Dublin Pathological Society, 
the preparation of a dislocation into the sciatic 
notch, which had taken place three weeks 
previously, and which it had been found im- 
possible to reduce, after repeated attempts. 
The causes of failure were the smallness of the 
rent in the capsule, and a fracture of the 
lower edge of the acetabulum, so that the cap- 
sular ligament yielded before the head of the 
bone. 2 The success which sometimes attends 
later attempts to reduce these dislocations is 
probably owing to the tearing through or de- 
tachment from the femur or the acetabulum 
of those portions of the capsule which formed 
the impediment in the previous efforts. 

A question which the surgeon will some- 
times be called on to decide is, how long 
after a dislocation of the hip may its re- 
duction be attempted ? and on this point 
authorities differ; much must necessarily 
depend on the age and constitution of the 
patient, and something on his own wish in 
the matter. Fabricius Hildanus mentions 
the case of a lady of rank, in whom reduc- 
tion was attempted fifteen weeks after the 
accident, but without success : it has, how- 
ever been accomplished after the lapse of 
six months, 3 twelve months, 4 and even 
longer, as in the remarkable case of Mr. 
Cornish, related by Sir A. Cooper. Under 
ordinary circumstances, a reduction of the 
hip is hardly to be looked for later than 
eight weeks after the accident, which was 
the limit placed by the distinguished sur- 
geon just named, beyond which it should 
not be attempted. Fergusson has never 
witnessed a successful effort beyond the 

1 Hamilton, op. cit., p. 338. 

2 New Sydenham Society's Biennial Betro- 
spect for 1867-8, p. 233. 

3 Gockelius, Gallicinium Medico-practicum, 
Ulm, 1700, p. 228. 

* Malgaigne, tome ii., p. 821. Cooper, Case 64. 
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period of three weeks ; but he would deem 
it quite correct to make trial of all reason- 
able means at a much longer date, though 
he could not be at all sanguine of success 
after two or three months. [Professor Gr. 
E. Post (N. Y. Med. lice, May 11, 1878, 
p. 366) reports a case where a disloca- 
tion of the right thigh was successfully re- 
duced by manipulation at the expiration of 
six months. Doutrelepont (Berlin Klin. 
Wochenschrift, July 31, 1876, N. Y. Med. 

Fig. 241. 




Pig. 241. Apparatus for right-angled extension (Big 

Record, October 14, 1876, p. 670) reports a 
case of successful reduction after three 
months and a half, by manipulation pre- 
ceded for a few days by permanent exten- 
sion and counter-extension. The age of 
the latter patient was seven, and of Dr. 
Post's thirteen. Bigelow says of old luxa- 
tions, "the period, during which reduc- 
tion is possible, is determined by the extent 
of the obliteration of the socket, the 
strength of the neck of the femur, and the 
absence of osseous excrescence." It may 
be necessary in these cases to use pulleys, 
and then right-angled extension by a special 
apparatus is much more effective than the 
usual method. '(Op. cit, p. 6.)] 

Before making these attempts it would 
be well that the surgeon should bear in 
mind that fractures of the neck of the fe- 
mur, suppuration in and around the joint, 
and other injuries which have led to a fatal 
result, have followed too prolonged and 
violent efforts to reduce the bone. 



Equally important with the determina- 
tion of the longest period at which reduc- 
tion of this dislocation may be attempted, 
is the line of practice to be pursued when 
the injury is complicated with a fracture of 
the femur of the same side. Gluy de 
Chauliac laid down the following general 
rule. When a dislocation is complicated 
with a fracture, let the dislocation be 
first reduced, and then the fracture, if that 
is possible ; but if it is not possible, let the 
fracture be first reduced, and after the 
callus is firm, the dislocation. 1 Boyer 
considered that a dislocation of an or- 
bicular joint could not be reduced if a 
fracture were present, and that when 
the latter had united, the reduction of 
the dislocation could not be effected, 
owing to its age. However, Sir A. 
Cooper relates a case (29th) in which 
reduction was effected five weeks after 
the double accident, the fractured bone 
having become sufficiently firm in this 
time to admit of extension being made ; 
but this occurred in a youth sixteen or 
eighteen years of age, and it is doubtful 
whether the same success would have 
been attained had the patient been 
older. The rule would seem to be this : 
whenever there is room enough above 
the fracture to fix securely an extend- 
ing apparatus, reduction of the disloca- 
tion should be first attempted, and 
afterwards the fracture. [Hamilton 
has no confidence in extension, but be- 
lieves that reduction is sometimes pos- 
sible by pressure if the surgeon will 
act promptly. If attempts at reduction 
are postponed until the femur has 
united, they will probably be futile. 
(Fractures and Dislocations, 5th ed., 
elow) P- 735.)] Several cases are now upon 
record in which this practice has been 
successfully carried out : thus, Bloxam re- 
duced a dislocation upon the pubes on the 
eighth day after the accident; 2 and M. 
Etene one into the ischiatic notch, the 
fracture being in the centre of the bone. 3 
In every attempt of this nature, the limb 
should be first firmly encased in splints, and 
preference given to the plan of reduction 
by manipulation. 

Dislocations of the Patella 

Are not of very frequent occurrence, but 
they may take place in the following direc- 
tions, viz., outwards, inwards, upwards, and 
edgeways ; they may be complete or only 
partial, and are more frequently produced 
by muscular action than any other disloca- 
tion, if we except the lower jaw. [Dislo- 

1 Malgaigne, tome ii., p. 203. 

2 Gazette medicale, 1833, p. 660. 

3 Ibid., 1838, p. 751. 
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cation of this bone is occasionally met with 
as a congenital defect. The writer re- 
ported in the Am. Jour. Med. Sciences, 
July, 1865, p. 82, a case of dislocation of 
both patellae, which was hereditary, run- 
ning through three generations.] 

Outwards. — This is by far the most com- 
mon variety of the accident, and may be 
occasioned either by muscular action or by 
direct violence ; thus, it has been known 
to take place from a sudden jump on one 
side to avoid being run over ; from wrest- 
ling; but more frequently from falling 
down and striking the inner side of the 
knee. It is said to occur generally to those 
who have a slight inclination of the knee 
inwards ; but Malgaigne found only one 
patient so affected out of forty-six cases of 
this luxation. 

The situation of the patella varies. 
When only partially dislocated, its inner 
half rests on the articular surface of the 
outer condyle, and owing to the obliquity 
of that surface, its outer margin becomes 
tilted forwards, forming a ridge in front of 
the condyle. In complete dislocations, the 
articular surface of the patella rests on the 
outer side of the condyle, with its inner 
margin directed forwards ; the breadth of 
the knee is increased, the limb is slightly 
flexed and fixed, and any attempt to move 
it from this position causes great pain. 

The dislocation inwards is very rare, and 
seldom complete, and happens usually from 
falls on a projecting body, by which the 
patella is struck on its outer edge, and so 
driven inwards. The symptoms resemble 
those of the dislocation outwards, but the 
projection of the patella is of course in 
front of the inner instead of the outer con- 
dyle. 

From experiments made by Professor 
StreubeP on the dead subject, it would ap- 
pear that even incomplete dislocations of 
the patella outwards cannot take place 
without laceration of the capsule of the 
joint ; and in complete dislocations, this 
laceration is often very considerable. The 
difficulty which is sometimes experienced 
in reducing this dislocation, after the ex- 
tensor muscles have been relaxed to the 
utmost, is owing to the tension of the liga- 
ments being too great to allow of the ridge 
on the inner surface of the patella being- 
raised above the process on the outer con- 
dyle. The professor was not able to produce 
a dislocation inwards, and he believes that 
it can only occur in those whose ligaments 
have been previously relaxed. 

Treatment. — This consists in placing the 
patient in a sitting posture, raising the limb 
towards the trunk, and then pressing down 
that edge of the patella which is most re- 
mote from the joint ; this raises the opposite 

1 Schmidt's Jalirb., 1866, vol. cxxxix., p. 311. 
VOL. I.— 62 



edge, and it is immediately drawn by the 
action of the muscles into its natural sit- 
uation. In a patient who was lately under 
my care with this dislocation, the knee was 
reduced with great ease by straightening 
the leg, and making slight lateral pressure. 
In the dislocation edgeways the patella 
is turned on its axis, so as to bring its lateral 
margins forwards and backwards, and its 
surfaces sideways ; indeed, in some in- 
stances this has taken place to such an ex- 
tent as almost to reverse the normal position 
of the two surfaces. According to Mal- 
gaigne, it is the outer edge of the bone 
which is most frequently directed back- 
wards, being buried in the fossa between 
the condyles. [The writer finds ten eases 
reported, in the last ten years, in the peri- 
odicals mentioned below. In five of these 
the anterior surface presented outwards and 
in five inwards. They are to be found as fol- 
lows : Bost. Med. and Surg. Journ. , Oct. 
25, 1877, p. 487. N. Y. Med. Rec, May 
15, 1869, p. 123; June 15, 1869, p. 176; 
April 1, 1873, p. 164; Dec. 1, 1874, p. 
627; Dec. 30, 1876, p. 840; Jan. 20, 1877, 
p. 46 ; Jan. 27, 1877, p. 61 ; May 26, 1877, 
p. 336; Oct. 25, 1879, p. 389.] There is 
no difficulty in detecting the nature of 
these dislocations ; the patella can be easily 
felt in its unnatural position, causing a pro- 
jection in front of the joint, and a de- 
pression on each side, while the joint is 
immovably fixed in an extended position. 
This, like the other forms of dislocation 
of the patella, has been known to occur 
from muscular action, as in jumping; but 
most frequently it has resulted from a sud- 
den blow applied to the patella while the 
knee was bent, as in Mr. Mayo's case, re- 
lated by Sir A. Cooper, of the life-guards- 
man, in whom the injury was caused by the 
knee of another soldier, as the opposite 
lines rode through each other. [The case 
reported in the Med. Record, June 15, 1869, 
by Assist. Surg. Sternberg, U. S. Army, 
was caused by a similar accident ; here the 
bone was tilted upon its outer edge, the 
anterior surface looking outwards. 1 

In a case related to me by Mr. Flower, the 
patient, a young man aged twenty-two, was 
stepping over the seats of the gallery of a 
theatre, and fell between them, without, so far 
as he was aware, striking the knee; severe 
pain and inability to flex the joint were the 
immediate results. On examination Mr. 
Flower found the patella twisted on its longi- 
tudinal axis, with its outer edge projecting 
forwards under the skin, and its inner edge 
wedged in between the condyles of the femur 
and the head of the tibia. The limb was ex- 
tended, and all attempts at reduction by bend- 
ing the knee, manipulating the patella, etc., 
produced great pain, and were unavailing till 
chloroform was given, when, on bending the 
knee, the bone directly slipped back into its 
place, 
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Treatment. — In the cases just alluded to, 
redaction was effected by suddenly bending 
the knee. In other cases the same result 
has been obtained by pressing the edges of 
the bone in opposite directions while the 
leg was extended ; and in others, both these 
means and even the more violent ones of 
dividing the quadriceps muscle and the 
ligamentum patellre, opening the joint, and 
endeavoring to raise the bone from its po- 
sition by an elevator, have all failed. The 
extreme difficulty that has been experienced 
in the reduction of some of these disloca- 
tions is supposed to arise from the upper 
extremity of the bone having become firmly 
wedged in the intercondyloid notch. [Com- 
plete anaesthesia is the most valuable aid 
to the reduction of these dislocations, for 
here there can be no question as to the 
muscular resistance to be overcome. With 
this aid most of the cases reported above 
were reduced with ease. ] 

The dislocation of the patella upwards 
is an exceedingly rare accident, and cannot 
take place without a rupture of the liga- 
mentum patellre ; this is most usually 
brought about by a sudden and violent con- 
traction of the quadriceps muscle, made 
in an effort to prevent falling backwards ; 
the dislocation has also taken place from 
division of the ligament by sword-cuts, and 
by falling with the knee on broken glass. 
The nature of the accident is at once obvi- 
ous, from the position of the patella, the 
hollow beneath it, and the inability of the 
patient to bear the weight of his body on 
the limb. It is usually followed by a good 
deal of inflammation of the joint, which 
should be first subdued, and the dislocation 
then be treated in all respects as a fracture 
of the patella. 

Dislocations of the Knee-joint. 

The tibia may be displaced laterally, or 
forwards and backwards ; each of these 
dislocations may vary in degree ; but the 
former are always partial, and the latter 
generally complete ; they are usually com- 
bined with a slight rotation of the tibia on 
its axis. 

Lateral dislocations. — In these the head 
of the tibia is partially displaced from the 
condyles of the femur in a lateral direction. 
In the dislocation outwards the inner ar- 
ticular surface of the head of the tibia is 
driven on to or towards the external con- 
dyle of the femur, causing much deformity, 
from the leg and thigh being no longer in 
the same axis. [A case is reported in the 
Phil. Med. Times, Aug. 5, 1876, p. 536, 
of dislocation of the left knee outwards, 
with an inward rotation of the tibia, so 
that the crest of the tibia and the top of 
the foot faced toward the right.] In the 
dislocation inwards, the outer articular sur- 



face of the head of the tibia is displaced 
towards the internal condyle, producing an 
analogous deformity. 

The causes of these dislocations arc falls 
on the feet, sudden twists of the knee-joint, 
or blows directed laterally against the lower 
end of the femur. The deformity which 
accompanies them is so characteristic of 
their nature, that a mistaken diagnosis is 
not likely to occur. They are easily re- 
duced by moderate extension, combined 
with rotation, or by pressing the displaced 
tibia into its natural position. There is, 
however, one accident which very closely 
resembles them : a separation of the lower 
epiphysis of the femur, or a fracture partly 
through it. A little boy, four years of age, 
was riding behind a cab, when his left leg 
got between the spokes of the wheel, and 
he was brought into the Westminster Hos- 
pital with an apparent dislocation of the 
tibia inwards. With very slight extension 
of the limb, the deformity was removed 
and distinct crepitus elicited ; the existence 
of this sign, then, is conclusive as to the 
nature of the injury. 

Dislocations in the antero-posterior direc- 
tion cannot take place without the applica- 
tion of great force. The dislocation of the 
tibia forwards is most frequently brought 
about by a forced extension of the knee- 
joint, or by a heavy body striking the 
lower and front part of the thigh while the 
limb is extended. [A partial dislocation 
forwards produced by a bucket of sand fall- 
ing eight feet, and striking the patient on 
the head, is reported in the article last 
mentioned by the writer.] The dislocation 
backwards is usually the result of direct 
violence applied to the upper and front 
part of the tibia when the knee is bent. In 
both of these displacements considerable 
injury is done to the soft structures of the 
joint, and the muscles in the neighborhood 
are sometimes torn through. In the dislo- 
cation forwards the popliteal artery is also 
more or less compressed, and this has led to 
subsequent gangrene of the limb. [In the 
St. Barth. Hosp. Rep. , vol. v. (Am. Journ. 
Med. Sciences, Jan. 1870, p. 193-), Mr. Lowe 
reports two cases of dislocation forwards, 
accompanied by rupture of the popliteal 
artery, rendering amputation necessary.] 
The symptoms of the dislocation forwards 
are a swelling in the ham, produced by the 
condyles of the femur, and another on the 
front and lower part of the thigh, caused 
by the head of the tibia, while a depression 
exists below the former bone and above the 
latter. The limb is shortened to a variable 
extent, according as the tibia is higher or 
lower in front of the femur. In the ma- 
jority of cases the limb is extended, but in 
some it has been flexed ; the mobility also 
varies from almost complete fixity to a con- 
siderable amount of motion in every direc- 
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tion. In the dislocation backwards, the 
head of the tibia forms a projection in the 
ham, and a deep depression exists in front 
of the knee, below the projecting condyles 
of the femur. Thus there are the same 
projections and depressions as in the last 
described accident ; but their position is 
reversed. The limb is extended and short- 
ened, and the patella is placed horizontally, 
with its anterior surface looking downwards 
and its upper margin forwards. This dis- 
location is more rare than the preceding 
one. 

Treatment. — The reduction of these dis- 
locations is not difficult', extension must 
be made from the ankle, in the axis of the 
displaced tibia, and counter-extension from 
the thigh, aided, if necessary, by pressing 
the condyles of the femur upwards, and 
the head of the tibia downwards. After 
reduction is accomplished, the joint must 
be kept perfectly motionless for two or 
three weeks, and the ordinary remedies 
employed for preventing or subduing in- 
flammation. 

Subluxations of the semilunar cartilages. 
Inflammation of the knee-joint is liable to 
be followed by enlargement of the semi- 
lunar cartilages, and by elongation^ of the 
ligaments which connect them with the 
tibia. Under these circumstances, a trivial 
accident, such as striking the toe against 
some projecting object while the foot is 
slightly everted, as in walking; or even 
turning suddenly in bed, should the clothes 
happen to catch the point of the foot, may 
eause a displacement of the cartilages, and 
bring the condyles of the femur into direct 
contact with the head of the tibia. The 
symptoms which this gives rise to are a 
sudden and severe pain in the joint, with 
inability to straighten it, followed in a 
short time by the effusion of fluid, and the 
usual symptoms of synovitis. 

Bassius recorded a case of this description 
in 1731. It happened in a female, who had 
previously been the subject of severe inflam- 
mation of the joint, which ended in enlarge- 
ment of the external semilunar cartilage. One 
day, on attempting to put the limb to the 
grouud, she fell down ; and Bassius, who was 
called in, found the cartilage greatly enlarged, 
and projecting outwards : it was reduced by 
pressure, but required a plaster and bandage 
to retain it in its place. 1 Somewhat similar 
cases, attended with a marked projection of 
the internal semilunar cartilage, have been 
recorded by Malgaigne and by Dequevauvil- 
ler ; 2 Hey 3 and Sir A. Cooper, 4 on the contrary, 
observed no projection or other deformity; so 



1 Malgaigne, tome il., p. 968. 

2 Eev. Med.-chir , tome vi.,p. 180; tome vii., 
p. 311. 

3 Hey, Observations in Surgery, pp. 327 et 
seq. 

4 Cooper, op. cit., p. 212. 



that the symptoms may have been due to the 
existence of loose cartilages in the joint. M. 
Gimelle 1 has related a case in which this mis- 
take was made; but the true cause baving 
been at length discovered, Larrey cut into the 
joint and removed the foreign body. 

Reduction is generally easily accomplished 
by flexing the knee to its utmost extent, 
and then suddenly straightening it, impart- 
ing to the leg at the same time a slight ro- 
tatory movement. Should these manipu- 
lations succeed, the patient will be able to 
extend his limb and move it freely; but 
the plan is not invariably successful, and it 
then becomes necessary — all other means 
of reduction failing — for the patient to wear 
constantly a bandage or knee-cap firmly 
around the joint. Even when reduction is 
effected, similar support of the joint is re- 
quired, in order to prevent a return of the 
accident, to which persons who have once 
suffered are particularly prone. In all cases 
some degree of inflammation of the joint is 
set up, which requires the usual treatment 
for synovitis. 

Compound dislocations. — These injuries 
are among the most serious to which the 
limbs are liable , for, to the danger inci- 
dental to every wound of a large and healthy 
joint, there is superadded that arising from 
the forcible separation and displacement of 
the bones which compose it, and the ex- 
tensive laceration of the soft structures of 
and around the joint, including sometimes 
the popliteal artery. For these reasons it 
is seldom possible to save the limb, and 
rarely advisable to make the attempt; 
nevertheless, if the subject of the accident 
be young and of good constitution, if the 
wound in the integuments be small, and 
the soft parts around the joints not much 
bruised or the popliteal artery injured, an 
attempt may reasonably be made to preserve 
the limb. [The favorable results of the 
antiseptic method offer inducements of the 
strongest kind, to attempt to save limbs 
which hitherto would have been doomed 
to amputation.] 

Dislocations of the head of the Jihula 
have been occasionally met with, both from 
relaxation of the ligaments which connect 
it with the tibia, and from rupture of the 
same by violence. 2 Reduction is effected 
by flexing the leg, so as to relax the biceps, 
and then pushing the head of the bone into 
its place, after reduction, a compress or 
cushion must be firmly fixed behind the 
head of the bone, so as to retain it in posi- 
tion, and it should be kept on for six weeks 
or two months. 

Dislocations of the Anlde-joint. 
In these dislocations there is a separation 

1 Gazette medicale, 1835, p. 221. 

2 See p. 981, for a remarkable case of this 
dislocation. 
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of the articular surface of the lower end 
of the tibia and of the upper surface of 
the astragalus, and much ingenuity has 
been expended in discussing whether it is 
the tibia which is dislocated from the as- 
tragalus, or the astragalus from the tibia. 
If the foot were fixed in a vice, and force 
applied to the leg, the tibia might be sepa- 
rated from its connections with the astraga- 
lus, and the injury be called with perfect 
truth a dislocation of the tibia. If the leg 
were fixed in the same way, and force ap- 
plied to the foot, the astragalus might be 
separated from its connections with the tibia, 
and the injury with equal truth be called a 
dislocation of the astragalus or foot, but 
if instead of fixing either leg or foot, force 
were applied equalhy and simultaneously to 
both, as happens perhaps in the majority 
of these luxations, the separation of their 
articular surfaces would be mutual, and 
neither of the above terms would be strictly 
correct. It is absurd, therefore, to dispute 
about which is the bone dislocated ; neither 
would it be possible to adopt the mode of 
displacement as a basis of nomenclature. 
In all other dislocations, the distal part of 
the limb is assumed to be displaced, and 
the proximal end to be in its place ; but in 
the case of the ankle-joint this rule has 
been arbitrarily set aside, without any 
equivalent advantage. On the contrary, it 
has given rise to much confusion of terms, 
the same accident being differently desig- 
nated according to the views of the sur- 
geon describing it. Sir A. Cooper, and 
most English surgeons, speak of the tibia 
as the bone displaced ; while Petit, Boyer, 
and the majority of French surgeons, refer 
the displacement to the astragalus , hence 
the dislocation inwards of the English 
would be the dislocation outwards of the 
French. Not less confusion prevails in the 
designation of the luxations of the calcaneo- 
astragaloid joint; one writer calling them 
dislocations of the astragalus, another dis- 
locations of the foot, and a third using 
these terms synonymously , whilst the ma- 
jority make no distinction between those 
cases in which the astragalus maintains its 
connection with the bones of the leg and is 
dislocated only from those of the tarsus, 
and those in which it is separated from 
both. In the description of these several 
accidents, therefore, the following terms 
will be employed. The separation between 
the astragalus and the tibia will be called 
a dislocation of the foot at the ankle-joint ; 
the separation between the astragalus and 
the os calcis and scaphoid will be spoken 
of as a dislocation of the foot at the calca- 
neo-astragaloid joint; while the term dis- 
location of the astragalus will be confined 
to the separation of this bone both from its 
tibial and tarsal connections. 
Dislocations of the foot at the ankle-joint 



may take place in the following directions, 
placed according to their frequency, — out- 
wards, inwards,' backwards, and forwards. 
In the dislocation outwards the fibula is 
broken from two to three inches above the 
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Fig. 242. The foot in Pott's fracture. 

Fig. 243. The bones in Pott's fracture. 

(After Pott.) 

malleolus ; the foot is everted, and its outer 
edge raised, whilst its inner rests on the 
ground ; a hollow exists at the seat of the 
fracture, and the extremity of the tibia 
projects on the inner side of the joint, im- 
mediately beneath the skin. This is the 
accident which goes by the name of Pott's 
fracture. 

"The support of the body, and the due and 
proper use and execution of the office of the 
joint of the ankle," observes Pott, "depend 
almost entirely on the perpendicular bearing 
of the tibia upon the astragalus, and on its 
firm connection with the fibula. If either of 
these be perverted or prevented, so that the 
former bone is forced from its just and perpen- 
dicular position on the astragalus, or if it be 
separated by violence from its connection with 
the latter, the joint of the ankle will suffer a 
partial dislocation internally, which partial 
dislocation cannot happen without not only a 
considerable extension, or perhaps laceration 
of the bursal ligament of the joint, which is 
lax and weak, but a laceration of those strong 
tendinous ligaments which connect the lower 
end of the tibia with the astragalus and os 
calcis, and which constitute in great measure 
the ligamentous strength of the joint of the 
ankle. This is the case, when, by leaping or 
jumping, the fibula breaks in the weak part 
already mentioned, that is, within two or three 
inches of its lower extremity. When this 
happens, the inferior fractured end of the fibula 
falls inward towards the tibia, that extremity 
of the bone which forms the outer ankle is 
turned somewhat outward and upward, and 
the tibia having lost its proper support, and 
not being of itself capable of steadily preserv- 
ing its true perpendicular bearing, is forced 
off from the astragalus inwards, by which 
means the weak bursal, or common ligament 
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of the joint, is violently stretched, if not torn, 
and the strong ones, which fasten the tibia to 
the astragalus and os calcis, are always lace- 
rated ; thus producing at the same time a per- 
fect fracture and a partial dislocation." 1 

Besides the fracture of the fibula, which 
nearly always accompanies this dislocation, 
the internal lateral ligament is sometimes 
torn through, and there may be detached 
with it move or less of the internal mal- 
leolus ; or the lower end of the tibia may 
be broken very obliquely, one portion of 
it remaining attached to the fibula, where 
it is connected with that bone by ligament. 
There is a remarkable if nob a unique case, 
related by Boyer, in which this dislocation 
was unaccompanied by a fracture of the 
fibula, but in lieu of this, the bone was 
forced upwards, and its head dislocated 
from the articular facet of the tibia. 2 

Simple dislocation of the foot inwards is 
a rare and rather severe accident ; greater 
force being required to produce it than the 
dislocation outwards ; hence, in addition 
to the tibia being generally obliquely frac- 
tured through the malleolus, and separated 
from the shaft, there may also be a fracture 
of the astragalus, and of the outer malleo- 
lus. If there be no fracture of the latter, 
the external lateral ligament will be torn 
through ; but the deltoid remains unaffected 
by the displacement. The symptoms of 
this injury are, inversion of the foot, a 
great prominence of the outer ankle, which 
almost touches the ground, and a depres- 
sion on the opposite side of the ankle. 

Both of these lateral dislocations are oc- 
casioned by a sudden twist of the foot out- 
warcls or inwards, as in jumping or falling 
from a height on the foot ; and their re- 
duction may be accomplished by extension 
made from, the foot, the leg and thigh 
being previously flexed, so as to reduce to a 
minimum the resistance of the muscles. 
Two side splints, with foot-pieces made of 
wood, leather, or gutta-percha, or the 
starch-bandage strengthened with mill- 
board, must be applied and kept on for six 
weeks, the patient being allowed to go 
about upon crutches. 

Dislocation of the foot backivards may 
arise from jumping off a carriage in mo- 
tion, or from a fall backwards whilst the 
foot is confined ; from either cause, the 
capsular and part of the deltoid ligaments 
may be ruptured, the fibula broken above 
the malleolus, and the tibia forced from the 
astragalus on to the navicular and cunei- 
form bones. The symptoms of this acci- 
dent are, a shortening of the foot and a 
lengthening of the hael, with a depression 
above the latter. The toes are pointed 

1 Pott's Works, by James Earle, 1790, vol. i., 
p. 409. 

2 Boyer, Maladies chirurg., iii., p. 883. 



downwards, and the extremity of the tibia 
forms a projection in front of the ankle. 
Reduction may be accomplished in the 
same manner as in the last-described dis- 
location, and a similar apparatus is suffi- 
cient for the after-treatment. 

Dislocations of the foot forwards is so 
rare that Sir A. Cooper never saw a case, 
and but few such are on record. One of 
the best-described cases is that recorded by 
Mr. R. W. Smith, of Dublin. 1 

The subject of the accident was a sailor, who, 
while assisting to raise a very heavy cask on 
board ship, having at the same time one leg 
much flexed on the foot, and the thigh on the 
leg, was struck by the falling of the cask just 
above the knee, forcing the distal end of the 
tibia backwards from off the astragalus on to the 
upper posterior surface of the calcaneum. The 
symptoms of this accident were, a lengthening 
of the dorsum of the foot to the extent of one 
inch, and a shortening of the leg to the extent 
of half an inch, the two malleoli being that 
much nearer the ground. The projection of the 
heel had disappeared, and the tibia formed 
a remarkable projection in front and to the 
inner side of the tendo-achillis. The fibula 
was uninjured; but the extremity of the inner 
malleolus had been fractured. 

The only accident with which this could 
be confounded is a fracture of the tibia im- 
mediately above the ankle-joint ; but_ the 
situation of the malleoli would be decisive 
as to the nature of the injury. In the few 
cases of this accident which have been pub- 
lished, reduction was not effected, and the 
patients remained very lame ; but there 
seems to be no reason why cases of this 
description, if seen early and properly rec- 
ognized, should not be reduced in a simi- 
lar manner to the lateral dislocations, and 
treated in all respects similarly. 

Compound dislocations of the foot at the 
ankle-joint take place in the same direc- 
tions as the simple dislocations, and are 
accompanied by similar injury to the liga- 
ments and bones of the joint. There is, 
however, superadded the wound in the_ in- 
teguments communicating with the joint, 
and there may be also laceration of the 
bloodvessels and tendons, and extensive 
comminution of all the bones of the joint, 
and even of the os calcis. 

It would be impossible to lay down rules 
for the treatment of every case; each must 
be studied separately, and the means 
adapted to the circumstances present. K 
arteries are wounded and bleeding, they 
must be tied ; if bones are comminuted the 
pieces must be removed ; resection may be 
required in some cases, and amputation in 
others. As a general rule, amputation is 
improper, and, except under the circum- 
stances to be presently menti oned, the 

1 Dublin Quarterly Journal of Medical Sci- 
ence, May, 1852. 
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preservation of the limb ought always to 
be attempted. Our first object, therefore, 
should be to reduce the dislocation, by 
bending the leg on the thigh, and making 
extension and counter-extension from the 
foot and thigh. Reduction having been 
effected, and the wound cleansed from dirt 
and other foreign bodies, the limb must be 
placed on a hollow splint with a foot-piece, 
in such a position as admits of the easy ap- 
plication of dressings to the wound without 
disturbing the joint ; then a piece of lint 
may be laid on the wound, and kept wet 
by the dropping of cold water from a bottle 
or other apparatus suspended above it. 
[Fenestrated plaster splints, thorough 
drainage, and antiseptic dressings offer, as 
we think, the most desirable treatment.] 
Should the case proceed favorably, little or 
no other treatment will be necessary, unless 
it be the occasional administration of opi- 
ates to allay irritation and relieve pain. 
Some months, however, must elapse before 
the patient will be able to bear upon the 
limb ; and however complete the recovery, 
the movements of the joint are not always 
restored. [A case of this kind resulting 
favorably under carbolic acid dressing is re- 
ported in the Boston Med. and Surg. Jour., 
Sept. 25, 1879, p. 462; anchylosis of the 
joint ensued. See also an interesting ease 
accompanied by fracture, reported by Sur- 
geon Clements, U.S.A., in the Med. Rec., 
Oct. 11, 1879, p. 342. _ Although this case 
resulted successfully, it was only at the ex- 
pense of great risk and suffering on the 
part of the patient, and an extraordinary 
amount of care and attention by the sur- 
geon, who regarded it at last as a danger- 
ous experiment, and would advise in a 
similar case resection, and the endeavor to 
secure anchylosis.] It was mentioned just 
now that, as a general rule, amputation 
should not be had recourse to in these acci- 
dents; nevertheless, there are circum- 
stances which justify, and even demand, 
this operation. Thus, primary amputation 
may be advisable on account of the ad- 
vanced age of the patient, or the extensive 
laceration and contusion of the soft parts, 
especially if complicated with wounds of 
the bloodvessels or with extensive shatter- 
ing of the bones. Amputation may like- 
wise be necessary some time after the acci- 
dent, when the attempt to save the limb 
has failed, through diffuse inflammation or 
sloughing of the soft parts of the foot and 
leg, or consecutive hemorrhage, or on ac- 
count of severe constitutional disturbance 
threatening the life of the patient. 

Dislocations of the Foot at the Calcaneo- 
and Scapho-astra galoid Joints, com- 
monly called Dislocations of the As- 
tragalus. 
In the last-described dislocations, the as- 



tragalus maintained its normal relations 
with the other bones of the foot, and al- 
tered them only as regards the bones of 
the leg ; in the dislocations we are now 
about to speak of, the astragalus retains 
its connections with the latter, but is no 
longer in normal relation with the former. 
Till a comparatively recent date, no dis- 
tinction was made between this accident 
and the one next to be described, in which 
the astragalus is separated from the bones 
both of the leg and of the foot ; but under 
the general term dislocation of the astrag- 
alus were included both these forms of 
injury. It is not therefore to be wondered 
at, that those who first recognized the dis- 
tinction, and perceived that two different 
accidents had hitherto been confounded 
with each other, should not have adopted 
a uniform nomenclature in reference to the 
newly-discovered injury. [Mr. MacCor- 
mac (St. Thomas's Hospital Reports, N. 
S., vol. 3 ; American Journ. Med. Sciences, 
Oct., 1873, p. 489), recommends the fol- 
lowing classification, premising that there 
are three distinct forms of displacement 
which should receive distinct names : 
1. Dislocation of the foot, occurring at the 
tibio-tarsal joint. 2. Sub-astragaloid dis- 
location, when the astragalus maintains its 
connection with the leg, and the rest of the 
foot is dislocated (the form under consid- 
eration in the text). 3. When the astrag- 
alus is separated from all its connections — 
the only true dislocation of the astragalus.] 
Accordingly, it has been described under 
the following synonyms: (1) dislocation of 
the astragalus ; (2) partial dislocation of 
the astragalus; (3) single dislocation of the 
astragalus ; (4) dislocation of the head of 
the astragalus ; (5) luxation sous-astraga- 
lienne ; (6) luxation metatarsienne ; (7) dis- 
location of the scaphoid and calcis from the 
astragalus ; (8) dislocation of the os calcis 
and astragalus. In adopting a nomencla- 
ture which has not hitherto been employed 
to designate this injury, the writer has 
been influenced mainly by a desire that it 
should at once express the real nature of 
the accident, and at the same time not vio- 
late the rule which regards the distal part 
of the limb as that which is displaced. 
Both these conditions are more perfectly 
fulfilled by the title at the head of this 
section than by any of those previously em- 
ployed. It may be objected, that it is only 
a part of the foot which is displaced, and 
therefore to call the accident a dislocation 
of the foot is not correct ; but for this ob- 
jection to be valid, it must first be shown 
that the foot deprived of a toe, or the 
hand of a finger, is thereby disentitled to 
its distinctive appellation. 

The principal varieties of this disloca- 
tion are four in number, viz., two lateral, 
which are the most common ; one back- 
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wards, which is very uncommon ; and an- 
other forwards, which is still more rare. 
The chief lesions which are found in the 
simple dislocations are rupture, partial or 
complete, of the interosseous ligament be- 
tween the os calcis and astragalus, 
and of the synovial capsules be- 
tween these bones. The scapho- 
astragaloid ligament is also torn 
through, together with the lateral 
ligaments of the ankle-joint, some- 
times on both sides, but more fre- 
quently on the one which is op- 
posed to the direction of the dis- 
placement. Partial fractures of 
the astragalus, os calcis, or both 
bones, or of one or other malleolus, 
injury or rupture of some of the 
tendons, bloodvessels, or nerves, 
are occasionally met with in the 
compound varieties of this accident. 
A question of some interest in 
connection with these displace- 
ments is, whether' the scaphoid, 
with the rest of the foot, can be 
luxated from the head of the as- 
tragalus, the body of this bone re- 
taining its connections with the os 
calcis through the unruptured in- 
terosseous ligament; or, to make 
use of the phraseology generally 
employed, whether the head of 
the astragalus can be luxated with- 
out its body undergoing displace- 
ment. Till the publication of M. 
Broca's memoir, 1 this form of in- 
jury was generally believed in ; but 
that acute surgeon, arguing from 
the anatomical relations of the 
bones of the tarsus, especially those 
of the os calcis and cuboid, ques- 
tions the possibility of its occur- 
rence, and proves incontestably that 
some of the recorded examples 
were really luxations of the whole 
foot at the calcaneo-astragaloid joint, with 
rupture of the interosseous ligamentj while 
others he considers had their origin in 
errors of diagnosis. Without doubting 
the frequency of diagnostic errors, most 
surgeons will probably be more disposed 
to admit with Malgaigne as "tres pos- 
sibles les subluxations sur le scaphoide 
signalees par Boyer et Bicherand, et mgme 
les luxations completes de latetede 1'astra- 
gale a^ec un cleplacement a, peine sensible 
du corps de l'os sur le calcaneum." 2 In- 
deed, the possibility of such an injury 
must now be considered as placed beyond a 
doubt by a case recorded by Pollock, in 
which, in a well-marked dislocation of the 



foot inwards, the interosseous ligament was 
found to be unruptured. 1 

In the dislocation of the foot backwards 
(commonly called dislocation of the astraga- 
lus forwards), the head of the astragalus 

Fig. 244. 




1 Memoires de la Soci6te de Chirurgie, tome 
in., p. 566. 



Fig. 244. Dislocation of the foot at the calcaneo- and 
scapho-astragaloid joints. The tendo-achillis is seen to have 
been divided, by which means the dislocation was reduced 
during life. After death the tarsus was put into the inverted 
position which it occupied at the time of the accident, a. The 
head of the astragalus displaced from its connection with 
the scaphoid, b. The interosseous calcaneo-astragaloid liga- 
ment, not completely ruptured, c. The posterior articular 
surface of the astragalus, marked by a slight Assure. (From the 
Museum of St. George's Hospital. Pollock's case.) 

rests upon the instep, where it forms_ a 
tumor, projecting almost through the skin, 
the foot is somewhat extended and short- 
ened in front of the leg, but elongated be- 
hind. Slight flexion and extension can be 
made, though attended with pain. 

Perhaps the best example of this variety of 
dislocation is that published by Macdonnell, 
of which the following is an abstract. On 
August 6, 183S, Mr. Carmichael was riding at 
a brisk trot, when his horse suddenly fell. To 
prevent being pitched forwards, he threw him- 
self back in the saddle, and strongly extended 
his legs to meet the ground. The shock of his 
descent was accordingly received upon the 
anterior extremities of the metatarsal bones, 
especially the metatarsal bone of the great toe 
of the right foot, which alone came to the 
ground. The following were the symptoms : 
"The toes were turned outwards, the inner 
edge of the foot forming an angle of about 30° 



2 Op. cit., tome ii., p. 1031. 



1 Med.-Chir. Trans., vol. xlii., p. 39. 
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with its natural direction ; the sole was slightly 
turned outwards, and the outer edge slightly 
elevated. The concavity of the tendo-achillis 
posteriorly was manifestly increased, and the 
heel lengthened. On grasping the soft parts 
between the tendo-achillis and tibia, we found 
the distance between these parts much greater 
than in the other foot. The absence of the 
hard projection, which would have been formed 
by the upper articulating surface of the astrag- 
alus, had it passed backwards with the other 
tarsal bones, was evident. The malleoli were 
perfectly defined. Below and before the inner 
there was a hard prominence, over which the 
skin was tense, formed by the inner surface 
of the astragalus brought into relief by the 
dislocation, and the slight eversiou of the sole 
of the foot. Much the most striking part of 
the deformity consisted in a prominence on the 
dorsum of the foot. Immediately in front of the 
tibia it presented a flat surface broad enough 
to receive the finger, and from which there 
was an abrupt descent upon the anterior part 
of the tarsus. Over this projection, caused by 
the head of the astragalus, the integuments 
were so tense that it was evident a very small 
additional force would have driven it through 
the skin. Lastly, on taking the distance from 
the point of the internal malleolus to the ex- 
tremity of the great toe with a tape-measure, 
I found it to be exactly an inch less than the 
distance between the same points in the left 
foot. We could detect no fracture. The foot 
could be flexed and extended, but it occasioned 
great pain." 1 

Eeduction was attempted by making exten- 
sion from the foot, and counter-extension from 
the knee, previously bent to the utmost ; at 
the same time the heel was pressed forwards, 
and the jastragalus and tibia backwards, the 
toes drawn inwards, and the outer edge of the 
foot depressed. These means failing, pulleys 
were applied, and the manipulation continued, 
and in about ten minutes, the pain having be- 
come unendurable, Mr. Carmichael made a 
violent effort, the pulleys were relaxed, and 
the reduction was effected at the same moment 
without noise. 

Dislocation of the foot forward is ex- 
ceedingly rare. Malgaigne could find but 
one example, which, is recorded by M. 
Parise. 2 

It happened to a quarryman who, while at 
work, with his left foot resting on a block of 
stone, and his right on the ground, was thrown 
forcibly forwards by the falling of a mass of 
stone; the thigh being at the time strongly 
flexed on the trunk, the leg on the thigh, and 
the foot on the leg. The following were the 
symptoms : the foot was flexed on the leg ; the 
projection of the heel had disappeared; and 
the extremities of the bones of the leg, with 
the astragalus, were directed to the posterior 
part of the calcaneum. As no crepitus could 
be elicited, the accident was presumed to be a 
dislocation ; but the swelling and pain were so 
great, that a complete examination could not 
be made, and reduction was not attempted. 
Nine months afterwards the condition of the 
limb was as follows : the foot was flexed at a 
right angle with the leg, its point inclined in- 

1 Dublin Journal, 1839, vol. xiv., p. 235. 

2 Annales de la Chirurgie, 1845, tome xiv. 



wards, and its inner border slightly depressed ; 
it was elongated in front of the bones of the 
leg, and the projection of the heel was com- 
pletely effaced. At the level of, and a little 
below the malleoli, posteriorly, was a bony 
projection, which pushed backwards the tendo- 
achillis beyond the heel. Above this projec- 
tion was another ^ss marked, formed by the 
posterior and inferior margin of the tibia ; the 
malleoli were not separated from each other, 
nor did they present any traces of fracture. 
The extensor tendons of the toes were stretched 
over the instep, and beneath these on the outer 
side was a projection, which appeared to be 
the head of the astragalus, and immediately in 
front of this a depression. Flexion and ex- 
tension of the ankle-joint existed to a limited 
extent. 

Dislocation ofthefootsideioays. — The lat- 
eral dislocations of the foot at the calcaneo- 
astragaloid joint are most frequently com- 
pound and incomplete ; that is, the astraga- 
lus still rests on a portion of the os calcis, and 
is not placed at its side as in the complete 
dislocations. These dislocations are most fre- 
quently brought about by forced movements 
of adduction or abduction, and the foot re- 
tains very nearly the position in which it was 
thrown by the accident ; but in some cases 
it has been forced from under the astraga- 
lus without any deviation of its borders or 
surfaces, as happened in a case reported by 
Mr. Hancock, 1 in which the foot was 
thrown outwnrds ; and in another case of 
Mr. Pagct's, in which it was thrown in- 
wards. The symptoms of a luxation out- 
wards are, abduction of the foot, its outer 
border being raised, and its inner resting 
on the ground. The outer malleolus is 
buried in the fossa caused by the eveision 
of the foot, and the inner malleolus and the 
head of the astragalus project unnaturally 
inwards. In the complete dislocation this 
projection will be greater, and, in addition 
to these symptoms, there will be a shorten- 
ing of the limb, and the extremity of the 
inner malleolus will be placed nearer to the 
sole of the foot. In thirteen examples of 
this injury collected by Broca, nine were 
compound, and in six the fibula was broken. 

In the dislocation inwards, the foot is in- 
verted and its inner border raised, resem- 
bling the varus form of club-foot. The 
head of the astragalus and the outer mal- 
leolus project beyond the outer border of 
the foot, and a deep depression exists be- 
low. On the inner side of the foot, an 
elongated projection formed by the inner 
border of the calcaneum completely masks 
the inner malleolus. The scaphoid bone 
can be felt nearer to the os calcis than nat- 
ural, and thus the inner border of the foot 
is shortened and somewhat concave, while 
the outer is lengthened and unnaturally 
convex. The tibia and fibula are unbroken. 

1 Lancet, 1844, vol. ii., pp. 35, 70, and Med.- 
Chir. Trans., vol. xlii., p. 46. 
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Two cases of this dislocation have been 
described by M. Letenneur, 1 and two by 
M. Malgaigne.' 2 

Diagnosis. — There are several injuries 
with which dislocations of the foot at the 
calcaneo-astragaloicl joint may be confound- 
ed, the principal of which are the follow- 
ing : 

1. Dislocations at the ankle-joint. 

2. Fractures of the tibia just above the 
ankle-joint. 

3. Fractures of the astragalus in a hori- 
zontal or oblique direction. 

4. Dislocations of the astragalus prop- 
erly so called. 

1. From the lateral dislocations of the 
foot at the ankle-joint they may be dis- 
tinguished by the projection of the head 
of the astragalus in front of the bones of 
the leg, and by the persistence of the move- 
ments of flexion and extension ; while frac- 
ture of the malleoli, which is the rule in 
dislocations at the ankle, is the exception 
in the corresponding sub-astragaloid dislo- 
cations. In the antero-posterior luxations 
at the ankle, the upper pulley-like surface 
of the astragalus will project eithar in front 
of or behind the leg-bones, and the whole 
limb will be shortened ; while both these 
signs will be absent in the sub-astragaloid 
dislocations. 2. Fractures of the tibia just 
above the ankle-joint, with displacement of 
the foot backwards, also bear some resem- 
blance to the sub-astragaloid dislocations 
of the foot in the same direction, but may 
be distinguished from them by the same 
signs as distinguished the luxation with- 
out fracture just given, and by the ex- 
istence of crepitus ; to which we may add 
that the dislocation consequent on fracture 
is rarely or never complete, and the lower 
sharp ridge of the broken bone can be felt 
projecting beneath the skin. 3. Fractures 
of the astragalus, when occurring in a hori- 
zontal or oblique direction, are generally 
accompanied with distortion, resembling 
somewhat the dislocations we are treating 
of; the foot with the lower fragment of 
the astragalus being carried in one direc- 
tion, and the leg with the upper fragment 
in the opposite. These accidents, how- 
ever, are rare, and, in all the recorded ex- 
amples met with, were compound ; so that 
the nature of the lesion was manifest ; but 
in a simple^ fracture of this nature, the 
diagnosis might probably be established by 
the crepitation, and by the absence of the 
projection caused by the head of the as- 
tragalus. 4. Luxations of the astragalus 
from all its connections are unquestionably 
the accidents which have been most fre- 
quently confounded with the sub-astraga- 
loid dislocations ; but the shortening of the 

1 Rev. Med.-Chir., 1854, tome xli., p. 19. 
3 Malgaigne, op. cit., tome ii., p. 1044. 



leg, produced by the approximation of the 
tibia to the os calcis, the relation of the 
head of the astragalus to the malleoli, and 
the loss of motion of the ankle-joint, are 
sufficient to distinguish them. 

Treatment. — What cannot fail to have 
struck any one who has looked over the 
published cases of this dislocation, and that 
of the astragalus with which it has been 
confounded, is the ease with which some 
of these have been reduced, and the ex- 
treme difficulty, and even impossibility, of 
its reduction in others. These difficulties 
are owing to the following circumstances. 
1. The posterior edge of the astragalus may 
become wedged in the fossa between the 
articulating facets of the os calcis. This 
has happened in several instances, and has 
hitherto presented an insuperable obstacle 
to reduction : thus in M. Roux's case of 
dislocation outwards, in which amputation 
was performed, Nelaton found the head of 
the astragalus resting on the inner surface 
of the scaphoid bone, while the deep fis- 
sure between its two inferior articulating 
surfaces received a portion of the sharp 
margin which surrounds the articulating 
cavity on the posterior surface of the sca- 
phoid ; the posterior edge of the astragalus 
was also engaged in the fossa which sepa- 
rates the two superior facets of the calca- 
neum. 1 2. The head of the astragalus may 
be driven against the tendon of the tibialis 
posticus muscle, and either rupture it, or 
escape above or below it. In the last case, 
the neck of this bone will be firmly con- 
stricted between the tendon and the cal- 
caueo-scaphoid ligament; and extension 
made to reduce this form of dislocation will 
be the most effectual means of preventing 
it from taking place. 3. In the dislocation 
inwards the head of the astragalus will rup- 
ture or push before it the extensor tendons 
on the dorsum of the foot, and no obstacle 
will be presented by them to the reduction ; 
but the scaphoid and anterior part of the 
foot are drawn towards the heel, so that the 
space between the scaphoid and os calcis, 
occupied normally by the under and inner 
part of the head of the astragalus, is ob- 
literated by the action of the same muscles 
as are engaged in the production of talipes 
varus ; chiefly the gastrocnemius and soleus, 
and the two tibial muscles. The disloca- 
tion forwards is so rare that no dissections, 
I believe, have been made to show what 
were the obstacles to reduction ; but look- 
ing at the form of the os calcis, it would 
seem highly probable that it was clue to the 
outer border of the posterior facet of the 
calcis being engaged in the interarticular 
fossa on the under surface of the astragalus. 
With our present knowledge, then, of the 
chief circumstances which have hitherto so 

1 Bull, de la Soc. anat., 1835, tome x., p> 38. 
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frequently baffled the best attempts to ef- 
fect reduction of these dislocations, it would 
seem expedient in all cases of simple lux- 
ation which have not yielded to moderate 
extension and manipulation, to divide sub- 
eutaneously one or more of the tendons of 
those muscles which offer the greatest re- 
sistance to our efforts. In all, reduction 
would probably be facilitated by division of 
the teudo-achillis, and in the lateral dis- 
placements one or both tibials may also 
require division. 1 If these means fail, all 
further operative measures should be aban- 
doned for the moment, and only again had 
recourse to if the integuments slough, and 
the exposed astragalus becomes necrosed, 
when a part or the whole of this bone may 
be removed with very little risk to the 
patient. [Mr. MacCormac, in the article 
previously mentioned, advises a similar plan 
of treatment, and records four cases of the 
injury.] In the dislocations, compound 
from the beginning, reduction should be 
attempted, as in the simple forms ; but in 
the event of failure, the astragalus should 
be removed without delay. 

Dislocations of the Astragalus properly so 
called. 

These are the dislocations to which Boyer 
has applied the term double, on account of 
the separation of the astragalus from both 
the tibia and os calcis. According to 
Malgaigne, these are more common than 
the sub-astragaloid dislocations, while Pol- 
lock believes them to be the most rare of 
all dislocations implicating the bone. Un- 
fortunately, we do not at pi-esent possess 
sufficiently reliable data on which to deter- 
mine their relative frequency. The astrag- 
alus may be displaced in the same direc- 
tions as it occupied in the last-described 
luxations, viz., forwards, backwards, and 
laterally ; to which must bo added certain 
peculiar and rare displacements of the bone, 
in which it becomes rotated, to a greater or 
less extent, on one or the other of its axes. 
Thus it has been found rotated from a quar- 
ter to half a revolution on its anteropos- 
terior or long axis, so as to bring the upper 
and lower surfaces of the bone to look side- 
ways, or even completely to reverse their 
normal position ; it has also been found ro- 
tated around its vertical axis, the head of 
the bone looking inwards, and the outer 
surface of its body forwards. Or, more 
remarkable still, these two forms of luxa- 
tion have been combined, as in a case re- 
lated by Thierry, in which the head of the 
bone was directed backwards, and the pos- 
terior extremity of the bone forwards and 
outwards. At the same time it was so 
rotated on its antero-posterior axis that 
the trochlea looked inwards, and the tibia 

1 See Pollock, Med.-Chir. Trans., vol. xlii. 



rested on the inner side of its body, which 
was upwards, its inner edge fitting exactly 
into the angle formed by the malleolus with 
the rest of the mortise. 1 

Dislocation of the astragalus forwards. 
— In this form of displacement the astraga- 
lus is thrown either directly forwads, or, 
what is more common, with an inclination 
of its head to the inner or outer side. [M. 
Rigal (La France Medicale, August 7, 1875, 
Philadelphia Med. Times, September 11, 
1875, p. 790)_ reports a case of this kind, 
where reduction was successfully accom- 
plished, and the patient recovered entirely 
in two months. He says that of 93 cases 
reported, which were complete luxations of 
the astragalus " not compound, this was 
only the twenty-seventh time that reduc- 
tion had been effected."] The symptoms 
do not differ as regards the position of the 
astragalus with reference to the other bones 
of the foot from those which characterize 
the dislocations described in the last sec- 
tion, but the relation of the displaced bone 
to the bones of the leg offers an important 
point of difference by which they may be 
distinguished. Thus the astragalus being 
thrown forwards from underneath the tibia, 
forms a projection in front of it; while the 
latter, now resting on the os calcis, appears 
sunk into the dorsum of the foot, and the 
movements of the ankle-joint are of course 
annihilated. In some of these dislocations 
forwards, the head of the astragalus has 
been thrown so much inwards and down- 
wards as to bring the long axis of the bone 
into a line with that of the tibia, and so to 
appear as if it were a continuation of that 
bone. The position of the foot is always 
found to vary with that of the astragalus, 
and to be more or less everted or inverted, 
according as the bone is thrown towards 
one or the other side. 

Dislocation of the astragalus backwards 
is a somewhat rare accident, but two excel- 
lent examples of it have been published 
by Mr. Benjamin Phillips, in the Medical 
Gazette of 1834, vol. xiv., one of which is 
here transcribed. 

"Mr. G. was driving o\it in a phaeton, when 
the horse became unmanageable, and the reins 
broke. Mr. G. threw b imself from the carriage, 
with the intention of stopping the borse; he 
alighted upon his feet, but immediately fell 
forward to the ground. The kind of injury 
which had occurred was immediately appar- 
ent by the remarkable projection which was 
presented just above the heel. The tendo- 
aehillis was pressed out by the displaced as- 
tragalus, so as to form an angle of 40°, and at 

1 Examples of these forms of injury have 
been recorded by Laumonier (Journal de Four- 
croy, 1791, tome ii., p. 40) ; Foucher (Revue 
med.-chir., 1845, tome xvii., p. 203) ; Dupuy- 
tren (Annuaire med.-chir. des Hopitaux de 
Paris, 1819, p. 28) ; Turner (Transact. Provin. 
Med. and Surg. Assoc, vol. ix., p. 417). 
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one point the bone had reached so near to the 
surface that vesication was produced directly 
over it. The anterior part of the foot appeared 
shortened, and a projection was presented an- 
teriorly by the inferior extremity of the tibia. 
There was very little ecchymosis, and it was 
not at all evident upon what portion of the 
foot he had rested on coming to the ground. 
It appeared probable that the foot was sudden- 
ly and forcibly flexed, because in that move- 
ment the anterior border of the articular sur- 
face of the tibia meets the neck of -the astraga- 
lus, which arrests the movement of flexion 
before it has proceeded far enough to produce 
luxation of the foot upon the leg." This con- 
jecture of Mr. Phillips is rendered highly 
probable by the mode in which the luxation 
was produced in another case, which he de- 
scribes in the same journal. The gentleman 
was playing at cricket, and, while running 
very rapidly after the ball, a gutter which was 
in his course was not observed. The toes 
rested on the further side of this gutter, while 
the heel was jammed directly into it, and he 
fell forward. The appearance of the limb in 
these two cases was very similar. [An ex- 
tremely interesting case is reported by Dr. 
Cheever in the Boston Med. and Surg. Journal, 
August 26, 1875, where the diagnosis was frac- 
ture of the astragalus at its neck, with a dislo- 
cation of the whole body of the astragalus, in- 
wards and backwards. Extension and counter- 
extension, flexion, pressure and tenotomy of 
the tendo-achillis, the tibial muscles and the 
long flexor, all proved unavailing. The leg 
was immovably fixed upon a curved Pott's 
splint, and the patient finally recovered with 
• a tolerably useful foot.] 

The dislocated astragalus, instead of 
being thrown directly backwards, is some- 
times found on the inner or outer side of 
the tendo-achillis, between this and one or 
other of the malleoli. An example of the 
displacement backwards and inwards, which 
was reduced, occurred at University Col- 
lege Hospital, in the year 1839, and is re- 
ported in the July number of the Lancet 
of that year. A compound dislocation of 
the astragalus, backwards and outwards, 
which could not be reduced, and in which 
the bone was therefore extracted, is re- 
corded by Turner, in his collection of cases. 1 

Dislocation of the astragalus inwards 
and outwards. — These displacements can- 
not be complete without being at the same 
time compound, when the nature of the 
injury is thus rendered manifest. Even in 
the incomplete luxations, if the bone be 
not reduced, sloughing of the soft parts 
over the projecting astragalus takes place 
subsequently, and reveals the nature of the 
displacement. It is difficult to imagine 
how either of these luxations can take 
place without a fracture of the malleoli ; 
yet Boyer assures us, that in a case of dis- 
location of the astragalus inwards, to which 
he was called, there was no fracture of any 
bone, nor any separation of the tibia from 
the fibula. On reading his description of 

1 Loc. cit. 



the case, it would appear to be a dislocation 
of the ft>ot_ outwards, at the calcaneo-as- 
tragaloid joint, while at the same time the 
astragalus was rotated on its long axis, so 
as to place its upper or trochlear surface 
inwards, and its outer surface upwards. 
Thus it can scarcely be called a dislocation 
inwards, inasmuch as the bone did not com- 
pletely leave the mortise which is formed 
for it by the tibia and the fibula. Two 
other very similar cases have been recorded 
by Aubray 1 and Robert 2 in both of which 
the_ bone had undergone the same rotation 
on its axis ; but the displacement inwards 
was greater, the trochlear surface projecting 
in this direction beyond the inner malleolus. 
t Treatment. — The reduction of a complete 
dislocation of the astragalus, without divi- 
sion of the tendons which pass from the 
leg to the foot, would appear at first sight 
to be wellnigh impossible; and though 
several such cases have been published, it 
is highly probable that some of them at 
least were instances of partial and not of 
complete luxation. This difficulty of re- 
duction is owing to the obliteration of the 
space normally occupied by the astragalus, 
through the action of the powerful muscles 
which pass from the thigh and leg to the 
foot. If moderate extension and counter- 
extension under chloroform, together with 
manipulation, fail, the tendo-achillis should 
be divided, and this likewise failing, the 
bone had better be left in its abnormal 
situation, and no immediate attempts made 
to remove it. The propriety of leaving the 
bone, instead of removing it in the first in- 
stance, was strongly insisted on by Sir A. 
Cooper ; and the judiciousness of this prac- 
tice has been fully proved by the more 
recent researches of M. Broca, who has 
shown that in 36 eases of irreducible simple 
luxation of the astragalus, in which imme- 
diate extraction of the bone was performed, 
9, or one-quarter, were fatal ; while in 43 
irreducible cases in which no primary opera- 
tion was performed, there were only 2 
deaths. Of the remaining 41 cases, ampu- 
tation was performed in 2 ; and extraction 
of the bone, after it had become exposed 
by the sloughing of the integuments, in 16 ; 
all of which recovered : while no operation 
of any kind was required in 23, the patients 
recovering with a useful limb, though of 
course with some deformity and lameness. 3 
The practice to be pursued in compound 
luxations of the astragalus differs from that 
recommended in the compound sub-astrag- 
aloid dislocations, for the reason that the 
bone is more completely separated from its 
connections, and that the space which it 
naturally occupies is obliterated by the ap- 

1 Aubray, Journ. deMed., 1771, tome xxxvi., 
p. 351. 

2 Eobert, Gazette des Hopitaux, 1846, p. 384. 

3 Gazette des Hopitaux, 1852, p. 371. 



988 



INJURIES OF THE LOWER EXTREMITY. 



proximation of the tibia and the calcis. 
The first would render it more liable to 
death, and the second would increase the 
difficulty of returning it. If we add to 
these two circumstances the fact of there 
being an open wound communicating with 
the isolated and detached bone, it seems 
more than probable that, even if reduction 
were effected, its vitality would be so far 
impaired as to render its subsequent extrac- 
tion necessary, while the irritation it would 
be likely to set up might jeopardize the 
limb, or even the life of the patient. Un- 
der these circumstances, the most proper 
and safe_ course is to remove the bone in 
the first instance, without making any at- 
tempt at reduction. 

Dislocation of some of the other Tarsal 

Bones. 

Dislocation of the os calcis, etc. — M. Bro- 

ca, after a careful analysis of the recorded 

cases of this dislocation, decides that the 

evidence in favor of them is not conclusive. 

Malgaigne agrees with Broca, so far as the 
cases he has adduced as evidence are concerned, 
yet cites two instauces which came under the 
charge of M. Jourdan, at the Hotel Dieu of 
Marseilles, which, he considers, establish be- 
yond doubt the possibility of this accident 
taking place. In one of these the relations of 
the astragalus, scaphoid, and leg bones, and the 
movements of flexion and extension of the 
foot, were perfect. The os calcis projected 
considerably beneath and external to the outer 
malleolus, and its anterior articular process 
was separated from the cuboid. The luxation 
was caused by a heavy piece of wood falling 
on the foot from a height; and M. Jourdan 
easily reduced it by making pressure on the 
foot and os calcis in opposite directions. 1 In 
1S47 Mr. Canton published in the Lancet of 
May 15, "Au account of the dissection of an 
unusual form of displacement of the astraga- 
lus," but which Malgaigne considers an exam- 
ple of dislocation of the calcaneum outwards. 

Dislocations of some of the other tarsal bones 
are occasionally met with ; thus Burnett has 
described, in the Medical Gazette for 1837, vol. 
xix., p. 221, the case of a gentleman who, in 
taking a leap while fox-hunting, dislocated 
the scaphoid bone from its connections with 
the cuneiform bones. Burnett found a wound 
three inches in length over the instep, through 
which the scaphoid and astragalus protruded, 
the three facets of the former bone being 
directed forwards and outwards. By making 
steady pressure on this bone for fifteen minutes 
it was reduced, the wound healed, and the 
patient recovered the free use of the foot. 
Cases have been recorded by Piedagnel, 
Walker, and others, in which the bone has 
been separated from the astragalus as well as 
from the cuneiform bones. 2 

Dislocations of the cuneiform hones. — 
Two forms of luxation of the internal 

1 Malgaigne, tome ii., p. 1069. 

2 Journal univ. et hebdom., 1831, tome ii., p. 
208; The Medical Examiner, 1851, p. 203. 



cuneiform bone have been met with ; in 
one it is separated from the scaphoid in 
company with the first metatarsal bone ; 
in the other it is separated from all its 
articulations, and is thrown upwards and 
inwards. The three bones are also some- 
times luxated together upwards, and are 
reduced by pressure without much diffi- 
culty. 

Dislocations of the first row of tarsal 
bones from the second row, or of the os 
calcis and astragalus from, the cuboid and 
scaphoid bones. — The reality of this acci- 
dent is somewhat problematical, and has 
not yet been verified by dissection. Its 
assumed existence rests chiefly on the evi- 
dence of Petit and Sir A. Cooper ; the first 
of whom affirms that he had met with two 
cases, but gives no description of the symp- 
toms, and merely contents himself with the 
following brief remark : " Cette maladie se 
connait par la seule difformite, elle indique 
le cote ou les os se trouvent loges." 1 Sir 
A. Cooper does not profess to have seen 
the case he describes, which is given on 
the authority of the students of Guy's Hos- 
pital, who had reduced the displacement 
before he saw it. "The calcis and astraga- 
lus remained," we are told, "in their 
natural situations, but the forepart of the 
foot was turned inwards upon these bones. 
The appearance was so precisely like that 
of a club-foot, that they could not at first 
believe that it was not a natural defect of the 
kind." 2 Another example of this injury 
has been recorded by Liston. 3 A boy, 
aged fourteen, fell from a height of forty 
feet, and alighted on the extremity of the 
right foot. The scaphoid and cuboid bones, 
it is stated, were dislocated upwards, and 
the foot was half an inch shorter than the 
other. Reduction was not attempted, but 
the patient left the hospital in three weeks 
able to stand on the foot. 

Dislocations of the Metatarsal Bones. 

One or more of these bones are some- 
times displaced, or the entire range may be 
thrown upwards, downwards, outwards, or 
inwards, the first direction being the most 
frequent. Some rare examples have been 
seen in which contiguous bones have been 
thrown in opposite directions ; the three 
first, for example, being thrown down- 
wards, and the fourth upwards. Although 
these dislocations can only be occasioned by 
great violence, they are rarely compound ; 
they are most frequently caused by falls on 
the toes, or by force directed on the anterior 
part of the foot from above downwards, or 
laterally. The luxations upwards and down- 

1 Petit, Maladies des Os, 1723, tome i., p. 321. 

2 Cooper, op. cit., p. 336. 

3 Liston, Practical Surgery, p. 140. 
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wards arc readily diagnosed by the shorten- 
ing of the foot, without a corresponding 
elongation of the heel, and by the projec- 
tion and depression on the instep. Dr. 
Smith, of Dublin, who has given one of 
the best accounts of the upward dislocation 

Fig. 245. 




Fig. 245. Dislocation of the metatarsus. 
Smith.) 



of these bones, 1 calls attention to the pecu- 
liar alteration in the form of the sole of the 
foot, which, instead of presenting its natu- 
ral concavity, becomes convex both in its 
antero-posterior and transverse diameters. 
The lateral displacements are readily dis- 
tinguished by the projection at the inner 
or the outer border of the foot. In an 
analysis of twenty-nine cases of these tarso- 
metatarsal dislocations, Dr. Hitzig found 
thirteen were of single bones, and sixteen 
of the entire metatarsus. It would seem 

1 Smith, op. cit., p. 226. 



also, that unreduced dislocations of the 
entire tarsus in a vertical direction, give 
rise to less inconvenience than the lateral 
displacements. Recent dislocations are best 
reduced by manual extension and counter- 
extension, with pressure of the thumbs on 
the displaced bone, under chloroform. 1 
Dislocations of the phalanges are 
rare. Of twenty-two cases in which 
the first row were dislocated, Malgaigne 
states that nineteen were of the great 
toe, and three of all the toes at once. 
The displacements are always up- 
wards, and may be complete or partial, 
and are generally compound. There is 
a certain analogy between the luxa- 
tion of the first phalanx of the great 
toe and that of the corresponding 
phalanx of the thumb, and a similar 
difficulty is experienced in its reduc- 
tion ; this, it has been conjectured, is 
owing to the resistance of the internal 
lateral ligaments and the tendons of 
the short and long flexor muscles. 
Reduction has sometimes been ef- 
fected by traction only, but at other 
times all means, even dividing the 
(After R. W. internal lateral ligaments and the flexor 
tendons, have failed. Dislocations of 
the second row of phalanges are so 
rare that Malgaigne could find but two 
examples of the accident on record ; one 
was a compound dislocation affecting the 
great toe, and the other the third toe ; both 
were returned. These accidents, he states, 
are almost peculiar to jockeys, and arise 
from falls from horseback with the foot 
underneath the animal. They have also 
been occasioned by the passage of carriage- 
wheels over the foot. 

1 New Syd. Soc. Biennial Ketrospect, 1865-6, 
p. 273, from Berliner Klin. Wochenschrift, 
vol. ii., p. 39-42, 1865. 
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cold, 344 
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mammary, 342 
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secondary, 610 
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opening of, 337, 346 
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Air in veins, mode of death from, 477 
Allis, on diagnosis of femoral dislocations, 967 

on fractures near elbow, 858 
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Anatomical tubercle, 425 
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Animal poisons, 425 
Ankle-joint, dislocations of, 979 

compound, 981 
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of head, 669 
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radical cure of, 919 
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teetli in oesophagus, 730 
Aspiration of scrofulous abscesses, 172 
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Axillary glands, infiltration of, in scirrhus, 
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T>ACK, injuries of, 7S7 

■*-' sprains of, 789 

Barton's bandage, 682 

Bedsores, in injuries of the back, 809 

treatment of, S14 
Bell, iron in erysipelas, 541 
Biceps, rupture of tendon of, 840 
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in cancer, 294 
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contusion of, 644 
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hernia of, 652 
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treatment of, 665 
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wounds of, 650 
Brainard, operation for ununited fracture, 508 
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pathology of, 413 
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Carcinoma, 292 

origin of, 293 
Caries of skull, 606 
Carotid arteries, wounds of, 691 
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Cartilage, inflammation of, 58 
Cartilaginous tumors, 261 
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Hunterian, 182 
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serpiginous, 193 
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Chossat, experiments on starvation, 80 
Chronic rheumatic arthritis, 938 
Cienkowski, researches on amoebae, 44 
Clark, on hemorrhage within theca verte- 

bralis, 793 
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fractures of, 484, 845 

of sternal extremity of, 847 
Clerc, on inoculation from infecting sores, 1S3 
Climate as a cause of tuberculosis, 169 

in its treatment, 175 
Clots, disintegration of~ 557 

in arteries after ligation, 464 
Coagulation of fibrin, Schmidt, 85 
Cod-liver oil in scrofula and tubercle, 174 
Cohnheim, experiments, 47, 48, 57 
on formation of pus, 334 
vol. i.— 63 



Cold, experiments on action of, 97 

in the treatment of inflammation, 108 
Collapse, 143 

fat-embolism in, 144 

indirect death from, 149 
Colloid cancer, 291, 325, 326 

cysts, 245 

growths, 291 
Coloboma, 674 
Compound cysts, 245 

dislocations of humerus, 878 
Concentrated acids, injuries of pharynx and 

oesophagus by, 736 
Concretions of blood as causes of inflamma- 
tion, 87 
Condyles of humerus, fractures of, 858 
Condylomata, syphilitic, 221 
Contagion, direct, as a cause of inflammation, 

93 
Contre-coup, abscess of brain from, 669 
Contusions, 383 
• extravasated blood in, may be organized, 
386 

of abdomen, 883 

of lower extremity, 927 

of pregnant uterus, 834 

remote consequences of, 386 

treatment of, 386 
Coracoid process, fractures of, 851 
Cornea, study of inflammation of, 54, 65 
Cornjl and Ranvier, classification of tumors, 
240 
on inflammation, 57, 63 
Coronoid process, fractures of, 859 
Counter-irritants and derivatives, 110 
Cranial bones, contusions of, 604 
Cranium (see Head and Skull) 
Crepitus, 486 
Cutaneous cysts, congenital, 247 

non-congenital, 248 
Cystic tumors, 241 
Cysts, classified, 242 

cutaneous, 247 

in fibrous tumors, 260 

sebaceous, of ear, 249 



DACTYLITIS syphilitica, 212, 224 
Davaine, on contagium of malignant pus- 
tule, 96 
Dead parts, causes of inflammation, 87 
Deficient reaction after operations, treatment 

of, 155 
Deformity in fractures, 485 
Delirium tremens, 578 
diagnosis, 5S1 
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Delirium tremens — 

pathology, 579 
treatment, 583 
Dentigerous cysts, 250 
Depletion, 112 
Depressed bone, elevation of, in fractures of 

skull, 622 
Derivatives in inflammation, 110 
Dermoid cysts, 247 

Determining causes of inflammation, modes 
of action of, 97 
sources of, 86 
Detmold, case of deep cerebral abscess suc- 
cessfully opened, 668 
treatment of hemorrhage, 455 
Diaphragm, laceration of, 892 

rupture of, 892 
Diastasis of spine, 801 
Diathesis, hemorrhagic, 450 
Dieffenbach, operation for ununited fracture, 

509 
Diffuse cellular inflammation, 531 
of scalp, 603 
treatment of, 545 
Digitalis in delirium tremens, 583 
Diploe, suppuration in, 607 
Diseased and deformed union of fractures, 510 
Dislocations, 512, 963 
causes of, 513 
compound, 520 

of humerus, 878 
consequences of, 514 
diagnosis of, 517 
of ankle-joint, 979 
of astragalus (so-called), 982, 986 
of bones of sternum, 753 
of bones of upper extremity, 866 
of both hips, 964 
of carpal boses, 881 
of clavicle, 866 
of cuneiform bones, 988 
of femur backwards and downwards, 972 
forwards, 973 
into ischiatic notch, 965 
into obturator foramen, 969 
on dorsum ilii, 964 
on the pubes, 971 
upwards, 972 
of foot backwards, 983 
forwards, 984 
sideways, 984 
of hip, 963 

mechanism of, 973 
reduction of, by manipulation, 975 
of humerus of long standing, 877 
of hyoid bone. 696 



Dislocations — 

of knee-joint, 978 

of long standing, 975 

of lower jaw, 683 

of metatarsal bones, 988 

of os calcis, 988 

of patella, 976 

of pelvic bones, 817 

of phalanges of fingers, 882 
of toes, 989 

of radius, 880 

of ribs, 753 

of scapula, 868 

of semilunar cartilages, 979 

of tarsal bones, 988 

of thumb, 881 

of ulna and radius, 878 

of wrist, 881 

partial, 519 

pathological anatomy of, 514 

symptoms of, 513 

treatment of, 517 

varieties of, 963 
Displacement in fractures, varieties of, 485 
Dissection-wounds, 425, 532 
Drainage-tubes, 774 
Drugs in inflammation, 114 
Dugas, on a sign of dislocation of shoulder, 
870 

on wounds of intestine with hemorrhage, 
912 
Duodenum, ulceration of, in burns, 418 
Dupuytren, artificial anus, 920 

classification of burns, 408 

on contusion of brain, 648 

statistics of fracture of fibula, 960 
Durante, changes in endothelial cells in in- 
flammation, 63 



ECCHYMOSIS, from contusion, absorption 
of, 385 
Ecthyma, syphilitic, 216 
Effusions, chemical characteristics of, 71 

inflammatory, 70 

organic forms in, 71, 333 
Elastic ligature, for fistula and sinus, 351 
Elbow-joint, compound fractures of, 843 

dislocations of, 878 

wounds of, 843 
Emphysema, 688, 763" 

from wounds of the lung, 767 
Emprosthotonos, 564 
Encephaloid cancer, 286 
Enchondromata, 261, 318 
Epiglottome, 701 
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Epiphyseal separations, 482, 853 

at upper end of humerus, 853 
of tibia, 956 
repair of, 502 
Epithelial cancer, 288 

microscopical characters of, 289, 
323, 324, 325, 329 
infection, 294 

tissues, inflammation of, 61 
Epitrochlea, fractures of, 857 
Equinia, 441 
Eriohsen, statistics of "burns, 413 

treatment of fractures of femur, 947 
Eruptions, syphilitic, 213 

treatment of, 214 
Erysipelas, 523 
causes, 533 

efficient and exciting, 535 
diagnosis of, 537 
erythema a form of it, 525 
in scalp wounds, 605 
pathological appearances in, 531 
prognosis of, 538 
question of identity with puerperal fever, 

537 
symptoms, 526 
treatment of, 538 
varieties, 523 
Erythema, 525 

Esmarch, on cold in surgery, 109 
Excision of elbow, 843 

of primary syphilitic ulcer, 197 
Excretions, retained, causes of inflammation, 

87 
Exostoses, varieties of, 266 
Experiments on injuries of nerves, by Don- 

ders, Snellen, and Tranbe, 89 
Expulsion of foreign bodies from larynx, 708 
Extension, in fractures of femur, 946 • 
Extravasated blood, organization of, 386 
Extravasation cysts, 242 

of blood, in abdominal walls, 889 
Exudation cysts, 242 
Eyelids, wounds of, 674 



FACE, bruises of, 671 
injuries of, 670 
wounds of, 673 
Fano, on bruising of brain, 64S, 649 
Farcin, 441 
Farcy, 441, 442 
Fat-embolism, 144 
Fatty tumors, 250 
Febrifuge treatment, 115 
Febrile delirium tremens, 582 



Femur, fractures of shaft of, 941 

prognosis of, 943 

shortening in, 944 

treatment of, 945 
Ferguson, on exhaustion of syphilitic poison, 
208 

on syphilis in Portugal, 208 
Ferments as causes of inflammation, 92 
Fever, hectic, 126 

inflammatory, 77 

in inflammation, 77 
Feverishness, 77 
Fibro-cellular tumors, 252 

microscopic structure of, 254 
origin of, 254 
Fibroma molluscum, 254 
Fibromata, modern views of, 252 

of ear lobules, 259 

origin of, 253 
Fibro-muscular tumors, 319, 320 
Fibrous tumors, 258 

microscopic anatomy of, 259, 319 
often recurrent, 261 
Fibula, dislocations of head of, 979 

fracture of, with dislocation of ankle, 9 SI 

fractures of, 959 

symptoms of, 960 

treatment of, 961 
Fischer, on wounds of heart, 779, 781 
Fissures of bone, 483 

of skull, 621 
Fistula, 347 

gastric, 913 

of gall-bladder, 915 

of larynx, 694 

of stomach, 913 

salivary, 675 

tracheal, 694 
Fistulse, orifices of, 348 

treatment of, 349 
Flame, inhalation of, 698 
Flap-wounds of scalp. 602 
Floating tumors, 279 
Flourens, experiments on bone, 87 
Foot, dislocations of, calcaneo- and scapho- 
astragaloid joints, 982 

fractures of, 962 
Forbes, nitrite of amyl in hydrophobia, 441 
Forceps, laryngeal, 712, 713 

oesophageal, 728 
Forearm, fractures of bones of, 858 
Foreign bodies in larynx, 707 

diagnosis of, 707, 727 
in abdominal walls, 901 
in air-passages, 702 
in brain, 650 
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Foreign bodies — 

in chest, 770 

in ear or nose, 675 

in intestines, 925 

in oesophagus, 725 

in pharynx, 723 

in rectum and anus, 839 

in stomach, 922 

table of cases of gastrotomy for, 
744 
in urinary bladder, 824 
in vagina, S37 
in wounds, 402 
results of, 708 
treatment of, 710, 727 
Forster, on origin of pus, 333 
Fournier, on infecting sores, 183 
Fracture of femur through trochanter major, 
940 
of metacarpal bones, 865 
of neck of radius, 859 
of phalanges of fingers, 866 

of toes, 963 
of scapula, 849 
of trochanter major, 940 
of ulna, 861 
Fractures, 479 

by muscular action, 4S1 
causes of, 479 

determining, 480 
predisposing, 479 
complications of, 494 
compound, treatment of, 492 
diagnosis of, 484 

diseased and deformed union of, 510 
extracapsular, of cervix femoris, 934 
diagnosis of, 938 
symptoms of, 936 
treatment of, 941 
hemorrhage in, may require amputation, 

495 
incomplete, 483, 846 
in lower extremity, 929 
intracapsular, of cervix femoris, 930 
symptoms of, 933 
treatment of, 941 
intra-uterine, 481 
multiple, 482 
of acromion, 850 
of bones of hand, 865 
of clavicle, 847 
of coronoid process, 859 
of femur, 930 

shortening in, 944 
of fibula, 959 
of forearm, 858 



Fractures of forearm — 
near wrist, 861 

of humerus, 851 

of hyoid bone, 695 

of inferior extremity of radius, 861 

of laryngeal cartilages, 696 

of leg, 957 

comnound, 958 

of lower extremity, 929 

of nasal bones, 678 

of neck of radius, 859 

of olecranon, 858 

of patella, 950 

of pelvic bones, 817 

of radius and ulna, 860 

of ribs, 747 

of scapula, 849 

of shaft of femur, 941 
of ulna, 861 

of spine, treatment of, 813 

of sterno-costal cartilages, 751 

of sternum, 751 

of tibia, 961 

of upper extremity, statistics of, 845 

process of union in, 496 

Ranvier's views on, 500 

reasons for amputation in, 495 

treatment of, 487, 505, 750 

imunited, 503 

varieties of, 481 
Fragilitas ossium, 480 
Frank, on a symptom of erysipelas, 527 
Fumigations, Rapou on, 229 
Fungus hsematodes, 287 



GALL-BLADDER, fistula of, 915 
rupture of, 897 
Gama, on concussion of brain, 642 
Gangrene, 351 

from arterial obstruction, treatment of, 

474 
hospital, 358 
senile, 363 
signs of, 354 
traumatic, 357 
treatment of, 355 
Gastrotomy, 739 

for foreign bodies, 925 
table of cases, 741 
Gillingham, apparatus for ununited fracture, 

962 
Glanders, 441 

diagnosis of, in horse, 444 

ill man, 445 
post-mortem appearances in, 445 
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Glanders — 

treatment of, 446 
Glands, lymphatic, protective function of, 
190, 195 

syphilitic involvement of, 185 

tuberculosis of, 170 
Glandular tissues, inflammation of, 62 

tumors, 268, 320 
Glioma, 258, 321 

Good, on hydrophobia, 436 (note), 440 
Gordon, fracture of radius, 864 

on treatment of fracture of lower end of 
radius, 864 
Gosselin, ruptured lung, 786 
Graefe, on comparative effects of exposure of 

cornea and section of fifth nerve, 89 
Graham on pyrexia, reference to, 80 
Grandidier, on hemorrhagic diathesis, 452 
Granulations, morbid states of, 404 
Granulation-tissue, 64 
Grease, in horses, 445 
Green, classification of tumors, 240 

on tubercle, 161 
Greene, W. W., on reduction of dislocations 

of hip, 974 
Gross, enterotome, 921 
Gross, S. W., classification of tumors, 241 

on trephining in injuries of head, 609 
Guaiacum, in syphilis, 217 
Gummata, 222, 226, 227 
Gunshot wounds of base of skull, 625 
Giiterbock, on inflammation of tendons, 58 



HEMATURIA from sprain, 791 
-*■■*• Haemophilia, 450 
Hemothorax, 769 

Halford, ammonia in snake-bites, 431 
Hallier, on contagions, 96 
Hamilton, bandage for lawer jaw, 682 
on dislocations of clavicle, 867 
of hip, 963 
of humerus, 869 
on fractures of both clavicles, 848 
of clavicle, 846 
of fibula, 960 
of patella, 950, 952, 953 
on shortening in fractures of femur, 

944 
on treatment of fractures of v femur in 
children, 949 
Hand, abscesses in, 344, S42 
crushes of, 843 
fractures of bones of, 865 
needles in, 842 
Haut-wurm, 441 



Head, injuries of, 601 

watery discharges in, 631 
Healing by granulation, 391, 395 
by immediate union, 390 
by primary adhesion, 390 
by scabbing, 392, 396 
by secondary adhesion, 392, 395 
process, defects and diseases of, 403 

nature of, 392 
Heart, stimulation of, by heat of inflamma- 
tion, 80 
wounds of, 774 
Heat in inflammation, 74 
Hectic fever, 126 

causes of, 128 

pathology of, 128 

symptoms of, 127 

treatment of, 129 
Hemorrhage, acupressure in, 455 
aggravating shock, 150 
changes in density of blood from, 448 
cold in, 454 
Detmold on, 455 

diffused, in contusion of brain, 645 
from deep palmar arch, 842 
hot water in, 454 
in cancer, 311 
in compound fractures, 493 
in contusions, 383 
in deep laceration of liver, S96 
in incised wounds, 388, 393 
in injuries of head, 611, 617, 628, 644, 

645, 656 
in ruptures of peritoneum, 891 
in scalp-wounds, 603 
in tracheotomy, 718 
in vertebral canal, 792 
in wounds of abdominal wall, 902 

of face, 674 

of hand, 842 

of heart, 779 

of intestine, 911 

of liver, spleen, and kidney, 912 

of neck, 687 

of thoracic parietes, 763 

of thoracic vessels, 783 

of vagina, 836 
internal, symptoms of, 448 
into bladder from laceration of urethra, 

829 
into cysts, 245 
into fibrous tumors, 260 
into pleura, 769 

into tissues, in contusion of abdomen, 889 
neuropathic, 448 
obstinate, 449 
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Hemorrhage- 
periodical, 450 
recurring, 400 
secondary, 401 
spontaneous cessation of, 468 
treatment of, 453, 467 
Hemorrhagic diathesis, 450 
Henoque, fractures of laryngeal cartilages, 

697 
Henry and Nancrede, blood-cell counting, 

81 
Hereditary transmission of disease, 207, 211 
Hernia cerebri, 652 
Hernia of lung, 765 

Hernia with prolapse, in artificial anus, 918 
Higginbottom, nitrate of silver in erysipelas, 

543 
Hilton on paralysis of cerebral nerves, 659 

on wounds of throat, 687 
Hodgen, apparatus for fracture of femur, 

948 
Hodges, ecchymosis of eye-ball in fracture of 
base of skull, 628 
V-shaped fractures of tibia, 955 
Holm and Hiittenbrenner, experiments, 62 
Holm, on transformation of liver-cells, 62 
Hood, bleeding in shock, 149, 153 
Hornibrook, treatment of fracture of patella, 

953 
Horns, of the scalp and face, 249 
Hospital gangrene, 358 
nature of, 361 
prevention of, 362 
Hot-air baths in inflammation, 111 
Howe, on transfusion, 459 

statistics of fracture of patella, 952 
Humerus, compound dislocations of, 878 
dislocations of, 868 

of long standing, 877 
partial, 875 
subclavicular, 873 
subcoracoid, 869 
subglenoid, 873 
supracoracoid, 874 
subspinous, 875 
fractures of, 851 

at anatomical neck, 852 
at greater tuberosity, 855 
at lower end of, 856 
at surgical neck, 853 
of shaft of, 855 

separation of upper epiphysis, 853 
Hunter, on causes of tetanus, 567 
experiments on absorption, 187 
experiments on transplantation, 203 
Hunterian chancre, 182 



Hutchinson, displacement in fractures of pa- 
tella, 951 . 

on inherited syphilis, 212 
Hydrophobia, 432 

diagnosis of, 436 

from bite of a cat, 433 

geographical distribution of, 439 

pathology of, 436 

period of incubation in, 438 

post-mortem appearances in, 436 

stages of, in the dog, 433 

symptoms of, 434 

treatment of, curative, 440 
prophylactic, 439 

without known cause, 436 (note) 
Hyoid bone, dislocation of, 696 

fracture of, 695 
Hypertrophy of cranial bones, 605 
Hypnotics in delirium tremens, 585 
Hyrtl, on wounds of face, 679 
Hysteria, 587 

bibliography, 597 

causes, 592 

diagnosis, 588, 595 

pathology, 591, '594 

treatment, 593, 596 



IMMOVABLE apparatus in fractures of fe- 



mur, 947 



Impetigo, syphilitic, 216 
Incised wounds, treatment of, 393 
Indifferent cells, 293 
Indurated chancre, 182 
Infection, syphilitic, 182 
Inflammation, Becquerel and Breschet's ex- 
periments on heat in, 74 

blood-cell counting in, 81 

causes of, 86 

predisposing, 99 

cell-life stimulated in, 65 

changes in blood in, 81 

induced by, in tissues, 54 

conclusions as to, 78 

in regard to process of, 66 

contagion as a cause of, 93 

contagions, 102 

convalescence of parts from, 122 

counter-irritants in, 110 

destructive changes in, 66 

determining causes of, 86 

disorder of circulation in, 38 

effects of mercury in, 120 

effusions in, 70 

emetics and nauseants in, 114 

etymology of, 35 
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Inflammation — 

febrifuge treatment in, 115 
feverishiitiss in, 77 
functional disturbance in, 77 
gouty, 100 

a type of other diseases, 101 
Hunter, experiments on heat in, 74 
idiopathic or infective, 37 
influenced by form, etc., of injurious 

agent, 63 
in healing wounds, 403 
may coexist with weakness, 125 
migration of blood-elements in, 51 
modes of action of, 97 
Montgomery on temperature in, 75 
opium as a remedy in, 109 
preventive treatment of, 106 
process of, 36 
purgatives in, 114 
redness in, 68 
relief of pain in, 118 
specific antidotes for certain kinds of, 119 
starvation in, 114 
stasis in, 49 

structural changes in capillaries in, 50 
studied in cartilage, 58 

in cornea, 54 

in epithelial tissue, 61 

in glandular tissues, 62 

in muscle, 60 

in tendon, 58 

in vascular connective tissue, 59 
suppuration, 64 
swelling in, 69 
symptoms of, 68 
treatment of, 106 

by ligation of arteries, 112 
vesication, 63 
Inflammations, communicable, 93 

spread of) 94 
Inguinal abscess, 341 
Inheritance of cancer, 304 

of syphilis, 207, 211 
Injuries of chest, 746 
of the head, 601 

causing destructive inflammation, 606 

cerebral abscess, 663 

concussion of the brain, 638 
treatment of, 643 

contusion of the brain, 644 

contusions of cranial bones, 604 

extravasations of blood in, 611 

fractures of inner table only, 636 
diagnosis of, 637 
etiology of, 637 
treatment of, 638 



Injuries of the head, fractures — 

of outer table only, 638 
of the skull, 618. 
of the vault, 618 
of the base, 623 

Aran's experiments on, 626 
foreign bodies in the brain, 650 
hemorrhage in, 629 
hypertrophy of skull, 605 
incised wounds or fractures of the 

skull, 617 
injuries of cerebral nerves, 655 
protrusion of brain substance, 651 
pysemia in, 609 
separation of sutures, 630 
suppuration of diploe, 607 
suppurative meningitis, 660 
traumatic inflammation of the brain 

and its membranes, 659 
treatment of, 654 
trephining in, 608, 613, 615, 621, 

630, 637 
watery discharges in connection with, 
from the ear, 631 
from the nose, 633 
from the vault, 634 
wounds of the brain, 650 
of the pelvis, 816 
Innocency and malignancy in tumors, 234 
Inoculation, artificial, cases of, 198, 200 
syphilitic, 176 
twofold, 197 
Insects, stings of, 427 
Insolation, 410 

Intestine, difference in treatment of large and 
small wounds of, 909 
foreign bodies in, 925 
perforation of, 894 
punctured wounds of, 912 
rupture of, 894 
Irritable or neuralgic tumors, 278 



JACOB'S ulcer, 284 
Jamain, wounds of heart, 780 
Jaw, lower, fractures of, 680 
luxation of, 683 
Jobert, on operations for artificial anus, 921 
Joints, abscesses near, 339 

stiffening of, after fractures, 492 



KAPOSI, microscopical structure of chancre, 
186 
of chancroid, 181 
Keen, symptom in fractures of fibula, 960 
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Keyes, on diagnosis between papular syphi- 
licle and lichen planus, 221 

Kidney, rupture of, 898 

Klebs and Waldeyer, on adenomatous cystic 
tumors, 269 

Klein and Burdon-Sanderson, budding of en- 
dothelial cells, 63 

Knee-joint, dislocations of, 978 
fractures into, 950 



LACERATION of liver, 895 
Langenbeck,interchangeability of osteoid 

and medullary cancer, 291 
inoculation of cancer in a dog, 191 
Laryngeal cartilages, fracture of, 696 
Laryngotomy, 715 
Laryngo-tracheotomy, 716 
Larynx, injuries of, from coucentrated acids, 
etc., 701 
scalds of, 699 
wounds of, 689 
Latham, on softening of tubercle, 171 
Leg, fractures of, 954 

compound, 958 
treatment, 957 
Lehmann, effects of applied cold on urea, etc., 

120 
Lepra, syphilitic, 214 

Letzerich, fungous origin of diphtheria, 96 
Leucocytes, 42, 48 

absorptive power of, 65 
amoeboid movements of, 45 
migration of, 51, 57 
Levis, extension-apparatus, 947 
Lichen, syphilitic, 213 

Ligation of arteries to check inflammation, 112 
Ligatures, animal, 464 
Lightning, accidents from, 422 
Lipomata, 250 

metamorphoses of, 251 
microscopic characters of, 250, 319 
Lister, antiseptic treatment of abscesses, 345 
of surgical cases, 107 
on catgut ligatures, 465 
on inflammation, 49 
Ligature of arteries, 455 

to prevent abscess, 112, 345 
Ligature, removal Of cancerous growths by, 

317 
Liquor sanguinis, exudation of, 49 
Littre, concussion of brain, 639 
Liver, protrusion of, from spear wound, 907 
rupture of, 895 

secondary deposits in, in pysemia, 552 
Local treatment of cancer, 310 



Loins, sprains of, 790 

Lougmore, statistics of shock in gunshot 

wounds, 153 
Lortet, experiments, 46 
Loven, experiments on curarized rabbits, 39 
Lower extremity, contusions of, 927 

injuries of, 927 
Lucke, classification of tumors, 241 
Lung, wounds of, 766 
Lungs, secondary abscesses in, 610 
Luxations (see Dislocations) 
Lymphomata, 270, 320, 327 



MacCORMAC, classification of dislocations 
about the ankle, 982 
Magendie, experiments on absorption, 188 

on corneal ulcers, 91 
Malgaigne's hooks, 954 
Manipulation in dislocations of hip, 967 

of shoulder, 876 
Mantegazza, textural changes in paralyzed 

limbs, 88 
Marcet, experiments on gastric fistulse, 911 

on hydrophobia, 435 (note) 
Marston, on transmission of venereal disease, 

204, 206 
Martin, Sir Ranald, on mercury, 228 
Mason, treatment of fractures of nasal bones, 

679 
Maunder, ligation of arteries to check inflam- 
mation, 112, 345 
Mayo, experiments on absorption, 188 
Mears, subcutaneous osteotomy, 877 
Mediastinum, wounds of, 774 
Medullary cancer, '285 

microscopical characters of, 288, 322 
Meissner, on division of ophthalmic nerve, 90 
Melanosis, 288, 323 
Meningitis, traumatic, 659 
Mercurial fumigation, 228 

inunction, 228 
Mercury, administration of, in syphilis, 214, 
227 
in inflammation, 114, 120 
in local treatment of syphilitic sores, 196 
in syphilis, 122 
in syphilitic eruptions, 214 
subcutaneous injection of, 232 
Metacarpal bones, fractures of, 865 
Metatarsal bones, dislocations of, 988 

fractures of, 963 
Mitchell, on rattle-snake poison, 429, 430, 432 
Mixed tumors containing cartilage, 263 
Montgomery, thermo-electric observations in 
inflammation, 75 
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Moore, on fracture of lower end of radius, 863 

on separation of upper epiphysis of hu- 
merus, 853 
Morbid products, causes of inflammation, 86 
Morgan on symptoms of tetanus, 563 
Mortification, 192, 351 

secondary, 358 

venereal, 192 
Morton on transfusion, 459 
Morve, 441 
Mucous cysts, 244 

membrane of larynx and pharynx, 415 
secondary syphilitic disease of, 220 
Muscle, inflammation of, 60 
Muscular action in causing fractures, 481 
Myeloid tumors, 264, 277, 318 
Myomata, 259 

development of, 256 

microscopic characters of, 321, 328 

origin, 256 

situation, 257 

species, 257 
Myxoma, 255, 256 
Myxomycetes, 43 



"YTATURAL secretions not vehicles for trans- 
■*-' mission of syphilis, 206 
Neck, abscesses of, 338 
injuries of, 684 
sprains of, 789 
Necrosis^of cranial bones, 604 
Nerve-force, influence of, on vitality, 352 
Nerve influence on tissue, Samuel on, 89 

Ludwig's, Meniere's, and Sal- 
ter's views on, 90 
Nerves, local, altered states of, causing in- 
flammation, 88 
stimulation of, in inflammation ; 39 
Nervous centres, stimulation of, by heat of 

inflammation, 80 
Neudorfer on wounds of scalp, 602 
Neuralgia after scalp-bruises, 601 
Neuralgic tumors, 278 
Noma, 356 

Non-union in fractures, 503 
of lower jaw, 680 
treatment of, 505 
Norris, W. F., observations on the cornea oi 

the frog, 55 
Nunneley, erysipelas, 524 







BSTRUCTION of arteries, effects of, 466 
Odontoid process, experiments on, by Dr. 
Stephen Smith, 807 



CEsophagotomy, 729 
(Esophagus, wounds of, 693, 694 

foreign bodies in, 725 
Oily cysts, 245 
Olecranon, fractures of, 858 
Omentum, treatment of, when protruded in 

abdominal wounds, 904 
Onychia, syphilitic, 223 
Operation- wounds, dressing of, 140 
Operations, management of patients after, 139 
Opisthotonos, 564 

Opium in the treatment of inflammation, 109 
Optic nerve, injuries of, 656 
Orchitis, syphilitic, 225 
Organs of micturition, injuries of, 821 
Origin of pus, views of, 333 
Oser, observations on cornea, 61, 62 

researches on inflammation, 61 
Osseous tumors, 265 

cancellated, compact, and eburnated, 266 

microscopic characters, 319, 320 
Osteoid cancer, 290, 325, 326 
Osteoid-chondroma, 264 
Osteomata, 266 

of soft parts, 266 



T)AGET, on inheritance of cancer, 304, 305 
*■ on proliferous cysts, 246 

on the connection between inflammatory 
congestion and gangrene, 353 
Pain in inflammation, 72 
Papilloma, 242, 330 
Paracentesis thoracis, 772 
Paraplegia from fracture of spine, prognosis 
of, 811 
progressive, from injury of spine, 797 
Parturition, injuries connected with, 836 
Patella, dislocations of, 976 
treatment of, 977 
fractures of, 950 

diagnosis of, 951 
pathology of, 952 
treatment of, 953 
Pearson, delirium tremens, 578 
on guaiacum, 217 
on sarsapariila, 218 
Pelizzari, experiments on inoculation with 

syphilitic blood, 211 
Pelvic bones, dislocations and fractures of, 

817 
Pelvis, contusions of, 817 

injuries of, 816 
Penetrating wounds of chest, with presence 

of foreign bodies, 770 
Penis, injuries of, 830 
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Perforations of bone, 484 

Pericardium, wounds of, 774 

Perineal abscess, 342 

Perineum, injuries of, 838 

Periostitis of skull, GOG 

Peritoneum, ruptures of, by contusions, 890 

hemorrhage into, 891 
Peritonitis following wounds of abdominal 
walls, 903 

from injury, 891 
Phagedena, 364 
Phalanges of fingers, dislocations of, 882 

of toes, dislocations of, 989 
Phantom tumors, 279 

syphilitic, 192 
Pharynx and oesophagus, injuries of, 694 

by concentrated acids, etc., 736 

foreign bodies in, 723 
Pilcher, on fractures of lower end of radius, 

862 
Piringer, on ophthalmia produced by conta- 
gion, 94 
Pleura, Mr. Cock on, 773 

tapping of, 772 

wounds of, 764 
Pleurosthotonos, 565 
Pneumocele, 765 
Pneumothorax, 769 
Pointing of abscess, 337 
Poland, on injuries of abdomen, 885 
Portugal, Perguson on syphilis in, 208 
Pott, puffy tumor of scalp, 607 
Pott's fracture, 980 
Predispositions, textural, to inflammation, 

103 
Pressure, in inflammation, 116 

in the treatment of cancer, 317 
Primary syphilis, local treatment of, 196 
Probangs, 728 
Process of union in fractures, 496 

Ranvier, Rigel, and Vignal's experi- 
ments on, 500 
Prolapse of bowel through artificial anus, 

917 
Proliferation in inflammation, 55 
Proliferous cysts, 245 

with vascular growths, 246 
Prostate gland, injuries of, 830 
Psammoma, 258 
Psoriasis, syphilitic, 214 
Psychoses in secondary syphilis, 221 
Psydraceous pustules, syphilitic, 216 
Puffy tumor, 607 
Pulsating tumors, 279 
Purgatives in inflammations, 114 
Purulent diathesis, 335, 556 



Pus, 333 

absorption of, 334 
blue, 335 

other discoloraticns of, 336 
cells, amoeboid, movements of, 71 
in the blood in pyaemia, 553 
experiments on, 555 
Pustular syphilitic eruptions, 216 

treatment of, 217 
Pyaemia, 94, 546 
causes of, 546 

predisposing, 547 
changes in blood in, 547 
disorganized fibrin introduced into the 

blood in, 557 
experiments on, 555 
in scalp-wounds and contusions of skull, 

609 
not the result of thrombosis, 611 
pathological appearances in, 549 
phlebitis in, 553 
prognosis in, 559 

pus introduced into the blood in, 553 
results of experiments on, 555 
secondary complications of, 548 
table of cases of, 551 
treatment of, 559, 611 
general, 560 
local, 559 



AUINIA in the hemorrhagic diathesis, 453 



T) ABIES, 432 

■*■" Radius, fractures of neck of, 859 

Radius and ulna, fractures of, 860 

dislocations of, 880 
Rattle-snake poison, effects of on the blood, 

430 
Reabsorption of tubercle, Niemeyer, Virchow, 

and Walshe on, 161 
Reaction, 148, 390, 396 

excessive, 155 
Recklinghausen, on investigation of inflam- 
matory process, 54 
in cornea, 54, 65 
on leucocytes, 46 
Rectangular extension for reducing disloca- 
tions of the hip, 976 
Rectum and anus, foreign bodies in, 839 

injuries of, 839 
Recurrent tumors, 274, 275 
Reduction of dislocations of humerus, 875 
of fractures, 488 
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Re-fracture, 511 

Removal of parts killed by inflammation, 

118 
Retention-cysts, 242 
Rhinoceros, fracture of ribs in, 750 
Ribs, dislocations of, 753 

fractures of, 747 
Riegel and Strieker, experiments on circula- 
tion, 40 
Rigal and Vignal, on repair in fractures, 500 
Rindfieisch, classification of tumors, 241 

on the deposit in glanders, 443 
Robert, watery discharges in injuries of head, 

633 
Rodent ulcer, 289, 375 
Rokitansky, on origin of pus, 333 
Rollet, on auto-inoculable sores, 183 
Rose, experiments on treatment of syphilis, 

208 
Roseola, syphilitic, 213 
Rotz, 441 
Rupture of abdominal muscles, 888 

of diaphragm, 892 

of gall-bladder, 897 

of heart, 787 

of intestine, 894 

of kidney, 898 

of liver, 895 

of muscles of lower extremity, 928 

of spleen, 898 

of stomach, 893 

of tendons, 840 

of trachea, 698 

of ureter, 900 

Stanley on, 90*0 

of urinary bladder, 821 

of uterus, 833 

in parturition, 835 

of vas deferens, 832 

of viscera, 893 
Ryneck, experiments, 50, 53 



SALISBURY on fungi as a source of disease, 
96 
" Salt frog" experiment, 57 
Salter, swing for fracture of leg, 959 

treatment of fractures of upper jaw, 683 
Sanguineous cysts, 244 
Sanson, on contusion of brain, 648 
Sarcoma carcinomatodes, 276, 327 
Sarcoma, alveolar, 327 

giant-celled, 277, 318 

myeloid, 277 

round-celled, 275, 318, 326 

spindle-celled, 276, 318, 326 



Sarcomata, 275 

histological classification of, 275 
Sarcomatous carcinoma, 300 
Sarcophytes, 43 

Saviotti, experiments on circulation, 41, 52 
Savory, conclusions as to pyaemia, 558 (note) 

experiments on injection of pus into 
veins, 335 
Sayre, on the treatment of sinuses, 350 
Scald of larynx, 699 
Scalds, 408 
Scalp, injuries of, 601 
Scapula, dislocations of, 868 

displacement of lower angle of, 841 

fracture of body of, 849 

fractures of neck of, 851 
Scars, cancer in, 407 

cheloid in, 406 

contraction of, 405 

defects of, 404 

excess of, 405 

painful, 404 

tumors in, 407 

ulceration of, 407 

weak, 404 
Schmidt, on coagulation of fibrin, 85 

theory as to coagulation of blood, 85 
Scirrhus, 280 

microscopic characters of, 285, 321, 322, 
323 

mode of growth, 281 
Scorpion, 428 
Scriba, fat-embolism, 145 
Scrofula, 158 

cod-liver oil in, 174 

confounded with struma and tubercle, 159 

signs of, 166 
Scrofula and tubercle, causes of, 166 

treatment of, local, 171 
general, 173 
Scrofulous diathesis, physical types of, 166 
Scrotum, injuries of, 831 
Secondary evils of inflammation, prevention 

of, 117 
Segalas, experiments on absorption, 188 
Semilunar cartilages of knee-joint, displace- 
ments of, 979 
Serous cysts, 243 
Serpent bites, 428 
Serpents, bites of, 427 
Shock, 143 

after operations, 142 

anaesthesia during, 157 

bibliography on, 158 

bloodletting in, 149, 153, 156 

causes of death from, 143 
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Shock- 
condition of heart after death from, 145 
effects of mental conditions upon, 152 
external heat in the treatment of, 157 
Hodgen on alcohol in, 157 
Hood on blood-letting in, 149, 153 
influenced by external temperature, 153 
in old persons, 151 
Jordan on circulation in, 147 
Longmore's statistics on, 153 
Mapother on, 144 

Mitchell's observations on, 144, 147 
Seabrook on, 144 
4 sphygmographic tracings in, 147 
temperature in, 147 
treatment of, 153 
varieties of, 146 

various circumstances aggravating, 150 
Wagstaffe on temperature in, 147 
Shortening, in fractures of femur, 944 
Sibley on cancer, 291, 292, 308, 309 
Signs of fracture, 484 

Simon, destructive changes in inflammation, 
66 
on latent fracture of spine, 795 
Sinus, 347 

Skin, conditions of, in pyaemia, 552 
Skin-grafting, in extensive burns, 421 
Skull, fractures of, 618 
of base of, 623 
of inner table only, 636 
of outer table only, 638 
incised wounds or fractures of, 617 
Skunk-bite, 434 

Smallpox, a type of specific contagious in- 
flammation, 102 
Smith, Dr. Stephen, experiments on odontoid 
process, 807 
on reduction of dislocations of hip, 967 
Snellen and Donders on injuries of sensory 

nerves in inflammation, 89 
Softening cysts, 242 
Sores, serpiginous, 192 
Spasm, complicating wounds, 401 
Specific antidotes for certain kinds of inflam- 
mation, 119 
Spinal cord, concussion of, 794 

consequences of destruction of, 803 
injuries to, consequent upon fracture, 803 
Spine, dislocations of, 800, 802 
fractures of, 813 

from direct force, 802 
from indirect force, 801 
inflammation of joints of, from sprain, 

793 
latent breach of, 794 



Spine — 

permanent extension in, 813 

sprain of, followed by suppuration in 
canal, 794 

trephining of, 815 

weakest parts of, 788 
Spleen, protrusion of, 907 

rupture of, 898 
Splints, 490 

Spontaneous combustion, 410 
Sprains of back, 789 

of loins, 790 

of lower extremity, 928 

of neck, 789 

of upper extremity, 840 
Stanley, rupture of ureter, 900 
Starvation, Chossat's experiments on, 80 
(note), 90 

in inflammation, 114 
Statistics of fractures and dislocations of up- 
per extremity, 844 

of dislocations of hip, 963 
Sterno-costal cartilages, fractures of, 751 
Sternum, fracture of, 751 
Stomach, fistula of, 913 

foreign bodies in, 922 

rupture of, 893 

wounds of, with protrusion, 911 
Streubel, experiments on dislocations of the 

patella, 977 
Strieker, on alteration of capillaries, 50 

on inflammation in cornea, 65 
on fever in, 77 
on heat in, 74 
on pain in, /2 
Strychnia poisoning, differences from tetanus, 

570 
Subcutaneous osteotomy, 512, 877 
Sudden death, from contusions of abdomen, 

883 
Suicidal wounds of neck, 685 
Suppuration, 64 

after rupture of kidney, 900 
Sutures of skull, separation of, 630 
Syme, remarkable case of hemorrhage, 472 
Sympathy of parts with one another, 95 
Syphilides, palmar and plantar, 222 
Syphilis, 176 

administration of mercury in, 227 

constitutional, 212 

eruptions in, 213 

Hunter's and Eicord's theories of, 177, 
178 

inherited, 207 

irregular transmission of, 202 

local treatment of, 194 



INDEX OF VOL. I. 



1005 



Syphilis — 

lymphatic absorption in, 179, 187 
not identical with gonorrhoea, 177 
of mucous membranes, 220 
secondary, transmission of, 201 ' 

treatment of, 214 
symptoms of, 211 
tertiary, 222 

treatment of, 225 
transmission of, by heredity, 207, 211 

by vaccination, 209 
twofold inoculation of, 197 
Syphilitic infection, 182 

inflammation, destructive, 192 
inoculation, morbid process following, 

176 
sore, American views of, 180 

induration in, 179, 182 

lymphatic absorption from, 179 

suppurating, 178 

varieties of, 179 
sores, modes of distinguishing, 184 
varieties of, 178, 182, 183 
virus, different views of, 177 
Syphilization, 181 



HPABLES of cases of gastrotomy, 741 
-^ of oesophagotomy, 732 

of chondro-sternal dislocations, 758 
of costa'i cartilages, 759 
of costo-chondral dislocations, 757 
of costo-vertebral dislocations, 755 
of diagnostic signs of extra- and intra- 
capsular fracture of cervix femoris, 
939 
of dislocations of bones of sternum, 760 

of ensiform cartilage, 759 
of foreign bodies in heart, 777 

in the air-passages, 709, 710 
of fractures and dislocations of the up- 
per extremity, 845 
of pathological luxations of bones of 

sternum, 762 
of pyaemia, 551 
ef temperatures in inflamed and un-in- 

flamed parts, 76 
ot tracheotomy for foreign bodies, 714 
of wounds of heart, 77b', 781 
Tarantula, poison of, 428 
Taylor, on sudden death from contusions of 

abdomen, 884 
Teeth, in inherited syphilis, 212 

diseases of, in tertiary syphilis, 224 
Telangiectasis, 271 
Temperature in traumatic fever, 131, 138 



Temperature — 

charts, 132, 133, 134, 135, 136, 137 

of inflamed and uninflamed parts com- 
pared, 76 
Tendon, inflammation qf, 58 
Tertiary syphilis, 222 
Testicles, injuries of, 831 
Tetanus, 562 

and hydrophobia, combined, 569 (note) 
diagnosis between, 569 

causes of, 566 

complications of, 565 

diagnosis of, 569 

idiopathic, 567 

modes of death in, 566 

pathology of, 572, 575 

post-mortem appearances in, 572 

predisposing causes of, 568 

premonitory symptoms of, 563 

prognosis of, 571 

remissions in, 566 

treatment of, 573, 577 

traumatic, 566 

varieties of spasms in, 564 
Thoracic vessels, wounds of, 783 
Throat, wounds of, 686 
Thrust-wounds of skull, 624 
Thudichum's douche, 677 
Thumb, dislocations of, 881 
Tibia, fractures of, 961 

separation of lower epiphysis of, 956 
treatment of, 961 
Tiedemann and Gmelin, experiments on ab- 
sorption, 188 
Tissues, changes in, in inflammation, 54 
Tonsils, deep ulcers of, 220 
Torsion of arteries, 457 
Trachea, ruptures of, 698 

wounds of, 690 
Tracheotomy, complications of, 721 

for foreign bodies, 716 

hemorrhage in, 718 
Transfusion of blood, 458 

of milk, 458 
Transmission of secondary syphilis, 201 
Traumatic fever, symptoms of, 130 
charts of, 132 
table of cases, 138 
temperature in, 131 
treatment of, 137 
Travers, experiments on wounds of bowels, 

911 
Treatment of tertiary syphilis, 225 

of vascular tumors, 273 
Trephining, for abscess of bone, 344 

for abscess of diploe, 608 
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Trephining — 

for extravasations of blood in the skull, 

615 
in fractures of spine, 815 
in suppurative meningitis, 660 
Trismus, 564 

nascentium, 565 
Trochanter major, fracture through, 940 

separation of epiphysis of, 940 
Trolliet, incubation in hydrophobia, 438 
Tschainski on inflammation of muscle, 60 
Tubercle, a cause of inflammation, 87 
constitutional treatment of, 173 
experiments on, 163, 165 
gray or granular, 160 
hereditation of, 168 
histology of, 161 
local treatment of, 171 
miliary, 161 
nature of, 164 
organs liable to, 163 
syphilitic, 214 
transmission of, from man to animals, 

experiments on, 165 (note) 
views of Virchow and Dr. C. J. B. Wil- 
liams on, 165 
yellow, 161 
Tubercles, mucous, 220 

Tuberculosis, a result and not a cause of 
chronic suppurative lesions, 173 
theories of, 167 
Tumors, 233, 238 
causes of, 235 
classification of, 238 

by various authors, 240, 241 
composition of, 236 
liability to, influenced by age, 236 
source of, 235 
Tumors and cancer, 233 

anatomical classification of, 234 
microscopic structure of, illustrated, 
317 



ULCERATION, from arterial obstructions, 91 
of scars, 407 

secondary syphilitic, 219 
Ulcerations, secondary syphilitic, 219, 221 
Ulcers, 367 

cancerous, 283, 375 

chronic, 378 

cold, 370 

common, 368 

eczematous, 369 

exuberant, 377 

healthy, 368 



Ulcers — 

inflamed, 378 

inflammatory, 369 

lupus, 374 

neuralgic, or irritable, 377 

©edematous, 377 

phagedsenic, 379 

rodent, 375 

scorbutic, 371 

senile, 370 

simple, 368 

strumous, 370 

syphilitic, 178, 219, 220, 372 

varicose, 376 

varieties, 368 
Ulna, dislocations of lower end of, 880 

fracture of shaft of, 861 

of styloid process of, 864 
Ununited fractures, 503 

of lower jaw, 680 
Upper extremity, injuries of, 840 

statistics of fractures of, 845 
wounds of, 841 
Ureter, rupture of, 900 
Urethra, complete division of, 827 

contused and lacerated wounds of, 826 

injuries of, 826 

rupture of, in chordee, 829 
Urethrotomy, external, 829 
Urinary bladder, in injuries of the pelvis, 821 
foreign bodies in, 824 
rupture of, 821 

wounds of, by foreign bodies, 823 
Urinary organs, affections of, in injuries of 

back, 810 
Urine, extravasation of, 829 

in cases of burn, 416 

retention of, after operations, 142 
Uterus, impregnated, injuries of, 833 

pregnant, contusions of, 834 

rupture of, in parturition, 835 

unimpregnated, injuries of, 833 



ITACCINO-SYPHILIS, 209 
' Vagina, foreign bodies in, 837 

injuries of, 836 
Van der Kolk, experiments with strychnia, 

101 
Vascular or erectile tumors, 271 
Vascular tension, 112, 116 
Vas deferens, Hilton on, 833 

incised wounds of, 832 
rupture of, 832 
Veins, entrance of air into, 475, 687 
wounds of, 474 
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Velpeau, treatment of erysipelas, 541 
Venous sinuses of skull, injury of, 623 
Verneuil, quinine in hemorrhagic diathesis, 

453 
Vertebral canal, hemorrhage into, 792 
Vesication, as a cause of inflammation, 63 
Vesicular eruptions, of secondary syphilis, 

219 
Vessels, wounds of, 447 

in chest, 784 
Viennois, Dr., on vaccino-syphilis, 209 
Villemin, glanders allied to tuberculosis, 445 

(note) 
Villous cancer, 291 

growths, 292 
Viper, poison of, 428 
Virchow, classification of tumors, 241 

on absorption, 189 

on canine madness, 433 

on intravasation of pus and other pro- 
ducts, 189 

on origin of pus, 333 
Viscera, protrusions of, 903 

rupture of, 893 

wounds of, 908 

summary on, 913 
Vulva, injuries of, 838 



WACHSMUTH, on hemorrhagic diathesis, 
452 
Wagner, fat-embolism, 144 

on diphtheritic exudation, 72 
Waldenburg, experiments on tubercle, 163 
Waller, experiments, 42 
Walshe, on encysting of tubercle, 160 
Water-cure, 119 

Watery discharges, in injuries of head, 631 
Weber, on origin of pus, 333 
Whittaker, on diet as a cause of tuberculous 

meningitis, 169 



Wiener, experiments on fat-embolism, 145 
Williams, C. J. B., sarcophytes, 43 
Withering cancer, 2S2, 322 
Worms, a cause of tetanus, 567 
Wounds, 387 

contused, 397 

dissecting, 425, 532 

healing of, 399 

incised, 388 

bleeding from, 388 
consequences of, 389 

lacerated, 398 

of abdominal viscera, 908 
walls, 902 

of back of neck, 685 

of heart, 774 

duration of life after, 780, 781, 782 
recovery from, 782 

of intestine, sutures in, 909 

of lower extremity, 928 

of neck, complications of, 689 
arterial hemorrhage in, 691 
venous hemorrhage in, 690 

of parietes of chest, 763 

of stomach, 911 

of thoracic vessels, 783 

of upper extremity, 841 

of vessels, 447 

of viscera, summary on, 913 

poisoned, 398,425 

punctured, 397 

subcutaneous, 398 

suicidal, of neck, 685 

surgical, preparatory treatment for, 396 

treatment of, 399 
Wrist, dislocations of, 881 
Wurm, 441 
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-LIGAMENT, 964 

Youatt, on canine madness, 432 



END OF VOLUME I. 






;, . i . 1, - 



' J'r .■ • 



>/ vr,-'- 



